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Summary Sheet 

ENVIRONMENTAL IMPACT STATEMENT (EIS) 

FOR 

SABINE-NECHES, TEXAS 

OCEAN DREDGED MATERIAL DISPOSAL SITES DESIGNATION 

( ) Draft 

(x) Final 

( ) Supplement to Draft 

1. Type of action. 

ENVIRONMENTAL PROTECTION AGENCY 

CRITERIA AND STANDARDS DIVISION 

(x) Admi-nistrative/Regulatory action 

( ) Legislative action 

2. Description of the proposed action. 

The proposed action is the designation of four Sabine-Neches, Texas, 

Disposal Sites, for the disposal of dredged material. The interim disposal 

sites (numbered l through 4) are centered at 29°_26' Sl"N, 93°_42' 18"W; 

29°_29'33"N, 93°_44'08"W; 29°_32'58"N, 93°_47'57"W; 29°_36'3l"N, 93°_49'35"W; and 

cover 2.4, 4.2, 4. 7 and 4.2 nmi2 respectively. The closest site is 2. 7 

nmi south of Texas Point, Texas, and the furthest is 16 nmi south of Texas 

Point. It is proposed that the interim sites receive final designation for 

the disposal of dredged material from the Sabine-Neches Area. The purpose 

of the action is to provide an environmentally acceptable ocean location for 

the disposal of dredged material which complies with the environmental 

impact criteria of the Ocean Dumping Regulations. 
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3. Environnental effects of the proposed action. 

The only 1 ong-term adverse environmental effect of the proposed action 

appears to be smothering of the benthos and a temporary reduction in 

benthic infauna. Adverse impacts within the site are unavoidable, but 

the di sposa 1 operations wi 11 be regul ated to prevent un accept ab 1 e 

envi ronnental degradation outside site boundaries. 

4. Alternatives to the proposed action. 

The alternatives to the proposed action are: ( 1) no action, which 't«)Ul d 

a11CM ttie interim designation of the four Sabine-Neches OrJ.1DS's sites t" 

expire, after which site use would be discontinued as an EPA approverl 

site, or (2) designation of an alternative ocean disposal site. 

'5. Federal, State, public, and private organizations from whom comrnents 

have been requP.sted. 

Federal Aoencies and Offices 

Council on Environnental Ouality 

nepartment of Commerce 

Maritime Administration 

National Oceanic and Atmospheric Administration (NOAA) 

Department of Oefense 

Army Corps of Engineers {CE) 

nepartment of the Navy 

Department of Health and Human Services 

Department of. Interior 

Bureau of Land Managenent 

Bureau of Outdoor Recreat~on 

Fish and Wildlife Service 

~eological Survey 
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Department of State 

Department of Transportation 

Coast Guard 

National Science Foundation 

States and Municipalities 

State of Texas 

Sabine, Texas 

Port Arthur, Texas 

Orange, Texas 

Port Neches, Texas 

State of Louisiana 

Cameron, Louisiana 

S -~ate Agencies 

Texas Parks and Wildlife Department 

Texas Historical Commission 

Louisiana Department of Art, Historical and Cultural Preservation 

Louisiana Department of Culture, Recreation, and Tourism 

Texas Air Control Board 

Texas State Soil and Water Conservation Board 

State of Louisiana Wildlife and Fisheries Commission 

Private Organizations 

American Littoral Society 

Audubon Society 

Center for Law and Social Policy 

Environmental Defense Fund, Inc. 

National Academy of Sciences 

National Wildlife Federation ~ 

Resources for the Future 

Sierra Club 

Texas Industrial Commission 

Water Pollution Control Federation 
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Academic/Research Institutions 

Texas A & M University 
University of Texas 
Lamar IJn i vers i ty, Texas 

n. The final statement was officially filed with the Oirectqr, Office of 
Environmental Review, EPA. 

7. Comments on tlie final EIS are due 30 days from tlie date of EPA,'s 

publication of Notice of Availability in the Federal Register which is 

expected to be -----
Federal Register 

Comments should be addressed to: 

Mr. WilJiam C. Shilling 
Criteria and Standards Oivision (WH-5A5) 
Environmental Protection Agency 
Washington, n.c. 204nO 

Copies of the Final EIS may be obtained from: 

Environnental Protection Agency 
Criteria and Standards nivision (WH-585) 

• 

-

-
-
-. 
-... 
-

Washington, n. c. 204n0 -
?.02/245-3036 

The Final EIS may be reviewed at the follCMing locations: 

Environmental Protection Agency 
Puhlic Infonnation Reference Unit, Roan 2404 (Rear) 
401 M Streeet, SW 
Washington, O.C. 20024 
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Environmental Protection Agency 

Region VI 

1201 Elm Street 

Dallas, Texa~ 75270 
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SUMMARY 

PURPOSE OF AND NEED FOR ACTION 

This Environmental Impact Statement (EIS) provides information required for the 

decisionmaking process, with respect to final designation of four Sabine-Neches 

Ocean Dredged Ha terial Disposal Sites ( ODMDS' s). The purpose of the proposed 

action is to provide the most feasible and environmentally acceptable ocean 

locations for the disposal of material dredged from the Sabine-Neches Entrance 

Channels (Sabine Bank Oiannel, Sabine Pass Outer Bar Channel, Sabine Pass Jetty 

Channel, and Sabine Pass Channel). 

Disposal sites in the ocean are needed to receive material dredged from the 

Sabine-Neches Entrance Channels and adjacent areas. Without dredging, operating 

depths through the Channel System would decrease, thus limiting economically 

important ship traffic co and from Beaumont, Port Arthur, Orange and Port Neches, 

Texas. In evaluating alternative methods for the disposal of dredged matarial> 

the U.S. Army Corps of Engineers (CE), which performs the dredging operations, has 

demonstrated that disposal in the ocean is the most reasqnable method at present 

( CE , 1 9 7 Sa) • 

The Environmental Protection Agency - (EPA), the agency responsible for 

designating ocean disposal sites, approved the four Sabine-Neches ODUDS's 

(Existing Sites) for interim use in 1977 (40 CFR 228), based on historical use of 

the sites. Existin~ Site No. 4 had been used since at least 1931, and Sites 

1, 2, and 3 since 1962 for the disposal of material dredged from the Sabine-Neches 

Entrance Channels. In order for any interim designated ODMDS to maintain its 

status as an EPA approved sit~, final designation must preceae the expiration date 

of the interim designation. 

ALTERNATIVES INCLUDING THE PROPOSED ACTION 

Alternatives to the Proposed Action include No Action or designation of one or 

more alternative ocean disposal sites (other than Existing Sites). Non-ocean 

disposal methods were considered by the CE (while evaluating the need for ocean 

disposal) to be less desirable than disposal in the ocean because of the 
'I> 

q uan ti ty of sediments to be dredged, the limited receiving capacity of land 

disposal sites, and economic and environmental concerns. Thus, this EIS does 

not consider ocean non-alternatives for disposal of dredged material. 

xi 



Taking no action towards final designation of the sites for continued use, 

or terminating their further use, would require the CE to either: (1) justify an 

acceptable alternate disposal method (e.g., land based), (2) develop information 

sufficient to select an acceptable ocean site for disposal, or (3) modify or 

cancel dredging projects that depend on ocean disposal as the only feasible 

method for disposal of the dredged material. 

Three general ocean environments off Sabine, Texas, were considered as 

potentially suitable areas in which to locate one or more ocean disposal sitas. 

These are; shallow-water (depths less than 20rn, from shore to approximately 20 

nmi offshore), mid-Shelf (depths from 20m to 200m, from approximately 20 to 80 

nmi offshore) and deepwater Continental Slope (depths greater than 200m, 

approximately 90 nmi offshore). 

Two of these areas (mid-Shelf and Deepwater) were eliminated from further 

consideration based on the information and evaluation presented in th~ Sabin~

Keches Site Evaluation Study. 

Ocean dredged material disposal sites located in alternative shallow-water 

areas would be in high-energy environments similar to that of the Existing 

Sites. They would be further removed from the location of the dredging 

operation. The Existing Sites are located adjacent to the channel and are thus 

in areas that are already influenced by sediments reaching th~ dredging area. 

Relocation of the sites to a more distance alternative shallow-water area would 

result in depositing the dredged material in an area that has been or ts l~ss 

influenced by sediments discharging through the Channel. Becaus~ of ci1is factor 

and the greater cost of disposal, sites in alternative shallow-water areas were 

eliminated. 

The Existing Sites (Figure S-1) are located in the shallow-water area. It 

was determined these sites (lto 4) are environmentally acceptable and the most 

economical location to receive the material dredged from the Sabine-Neches 

Entrance Channels. The Existing Sites (interim designated sites) are discussed 

in detail and evaluated based on the 11 specific site selection criteria listed 

at 40 CFR 228.6. A summary of this evaluation based on three key criteria is as 

follows. 
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Figure S-1. Existing Sabine-Neches ODMDS's 
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GORGRAPRICAL POSITION, DEPTR OF WATER, 

BOTTOM "!'.'OPOORAPRY AND DISTANCE FROM SHORE 

• ·• I ;,:. 

The Existing Sites (numbered 1 through 4) are on the Continental Shelf in a 

shallow water, near shore environment.- Distance from shore varies: the closest, 

Site 4, is 2. 7 nmi from shore; the farthest, Site 1, is 16 nmi from shore. 

Bottom topograohy at all sites is essentially flat. 

LOCATION IN RELATION TO BREEDING, SPAWNING, FEEDING OR 

PASSAGE AREAS OF LIVING RESOURCES IN ADULT OR JlJVENILE PHASES 

The Existing Sites are in an area of breeding, spawning, and nursery 

grounds for fish and shellfish. Many fishes and shrimp spawn in Sabine Lake 

and Sabine Pass, and juveniles later migrate into the nearshore waters off 

Texas Point, probably passing through the Existing Sites as they proceed 

seaward; some species continue seaward past the sites, others (mainly shrimp) 

sometimes remain in nearshore waters in the vicinity of or within the Existing 

Sites. 

DISPERSAL, HORIZONTAL TRANSPORT AND VERTICAL MIXING CBARACTElUSTICS OF 

THE AllA, INCLUDING PREVAILING CUllENT DillCTION AND VELOCITY IF ANY 

The Existing Sites are in a high-energy environment, thus, strong current:;. 

waves, storms, and tidal curents constantly mix the water and bottom sediments, 

dispersing sediments over a wide area. Surface currents (1. 0 kn) and bottom 

currents (0.25 kn) result in a n~t transport of sediments in a south-southwesterly 

direction. Hurricanes and tropical storms occasionally move into the nearshore 

zone causing bottom curr~nt velocities to increase to 4 kn and result in massive 

sediment transport in various directions. 

AFFECTED ENVIRONMENT 

The Texas-Louisiana coast is part of the Chenier Plain ecosystem of the 

Gulf of Mexico. The Chenier Plain is a highly productive and complex 



...... 

mixture of wetlands, ·uplands, and open water created by sediment deposition 

from the Mississippi River. The coast is marked by many inlets that allow 

connection with numerous shallow estuaries. 

The climate of Sabine, Texas, is a mixture of tropical and temperate 

condi tio.ns with moderate temperatures and abundant rainfall. Summer 

condi;t'Ons extend from May through September; winter conditions extend from 
~ . 

December through February. Air temperatures average 27.5°C in summer, 20.7°C 

in autumn, 12.6°C in winter, and 20.l°C in spring {DOC, 1972). 

Severe storms have profound effects on the environment of the Existing 

Sites. Tropical storms or hurricanes strike the area on a triennial average. 

Storms rework sediments and can bury the benthos under shifting sediments. As 

a result, bottom-dwelling animals in shallow-water environments are adapted to 

periodic: burial. 

Pre~ailing surf ace currents off Texas Point are relatively constant 

throughout the year, flowing to the west at speeds of 0.9 to l.l ku. Strong 

onshore winds during the sum.mer hurricane season can cause a brief change to 

onshore or easterly flow. 

Bottom currents off Texas Point average O. 23 kn and generally flow in a 

south-southwesterly direction. Current velocities fluctuate greatly over the 

year, but are generally lower in the' summer than in winter. Bottom currents can 

become quite strong during stOI'lIJS when rip currents redistribute coarse 

sediments along the entire coast. 

Plankton communities at the Existing Sites are typical of the nearshore 

Cont:inental Shelf waters in the Gulf of Mexico. Diatoms are the dominant 

phytoplankton group nearshore, decreasing in number seaward, and gradually are 

replaced by coccolitqophorids. Zooplankton are dominated by copepods, 

chaetognaths, cladocerans, and urochordates. Plankton abundance is greatest 

inshore, reflecting the high availability of nutrients from land runoff and 

estuaries. 
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Numerous commercial and recreational species of fish and shellfish 

inhabit the near shore Shelf. The most important fish species are menhaden, 

snappers, croakers and groupers. Important shell fish are browm and white 

shrimp. Major fishing areas occur over the Sabine Bank; most shrimping 

occurs along a half-mile stretch adjacent to the Bank. In 1979, commercial 

fish and shellfish catches for the Texas-Louisiana coast totaled about 1. 6 

billion pounds, with a total cash value of $358 million. 

Additional commercial ac ti vi ties in the Gulf of Hexico include oil and 

gas exploration and development, and commercial shipping. In the past 25 

years, oil and gas development in the Gulf has contributed over $40 billion 

to the economies of Texas and Louisiana. Much of this oil and gas was 

refined within Sabine-Neches Waterway and shipped to other areas via large 

deep-draft tankers. In 1978, commercial oil and gas commodities entering and 

leaving Sabine-Neches Waterway totaled over 30 million short tons. 

ENVIRONMENTAL CONSEQUENCES 

Continued disposal at the Existing Sites would have no significant 

adverse impacts on human health, economics. safety, or aesthetics. 

Approximately 4. 5 million yd3 of material are dredged annually fro~ the 

Sabine-Neches Entrance Channel and dumped at the Existing Sites. The only 

adverse effects on the environment from dumping have been localized 

reductions in populations of some benthic organisms and temporary formation 

of mounds. Reduced abundances of bottom-dwelling animals occur as a result 

of smothering (through burial) by dredged material. Mounds resulting from 

disposal of dredged material are temporary. Tidal and other currents, and 

storms are sufficient to erode mounds within the Existing Sites, result~ng in 

essentially flat bottom topography. 

Disposal operations do not interfere with any long-term beneficial uses 

of resources. Commercial and sport fishing are not impaired and important 

finfish and shellfish are not endangered by disposal activities- Oil and gas 

exploration and development will not be affected by disposal activities; 

although oil production platforms are located within the Existing Sites, they 

are few in number and will not interfere or pose a safety hazard. The only 

xvii 



resources lost by disposal activities are sand for fill, energy expended, and 

money spent on disposal. These losses are insignificant in comparison with 

the advantages of disposal at the Existing Sites. 

Disposal of dredged material is expected to have minimal impact on 

threatened or endangered species occurring in the region. Turtle species 

inhabiting the area are wide-ranging oceanic species, and the Existing Sites 

cover only a small fraction of their feeding and migrating range. Other 

species which may feed in the area are the West Indian Manatee and brown 

pelicans. The Existing Sites and vicinities do not contain unique feeding or 

breeding grounds for any of these species. Site use is ·not anticipated to 

affect their survival. 

The possibility of long-term adverse biological effects from contaminants 

in dredged material is low at the Existing Sites. Dredged materials must meet 

certain bioassay and bioaccumulation criteria (outlined at 40 CYR. 227.27) to 

ensure that sediments are suitable for disposal ;n the ocean. 

CONCLUSION 

Existing Sites 1 to 4 are environmentally acceptable and the most 

economical locations to receive material dre,dged from the Sabine Entrance 

Channel System, and are therefore the preferred site. 

ORGANIZATION OF THE ENVIRONMENTAL IMPACT STATEMENT 

The above information, which summarizes the 

organized into six chapters and six appendicies. 

main body of the EIS: 

content of this EIS, is 

Four chapters comprise the 

• Chapter 1 specifies the purpose and need for the proposed action, 

1.e., the final· designation of the Sabine-Neches ODMDS's. 

Background information on the ocean disposal of dredged material is 
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presented. Also discussed is the legal framework that guides EPA' s 

selection and designation of disposal sites and the CE' s responsibili

ties in ocean disposal of dredged material. 

o Chapter 2 describes alternatives to the proposed action. 

o Chaptet' 3 describes the affected environment of the Existing sites and 

the history of dredged material disposal in the northern Gulf of Mexico. 

0 Chapter 4 analyzes the environmental consequencs of dredged material 

disposal at the Existing Sites. 

o Chapter 5 identifies the preparers and receivers of the EIS. 

Chapter 6 glossary, abbreviations and references. 

Four appendices are included to support the text: 

o Appendix A presents the results and discusses surveys performed for the 

EIS. 

o Appendix B discusses the effects that hurricanes and storms have on 

sediment transport along the northern coast of the Gulf of Mexico. 

o Appendix C presents the calculations of initial mixing of dredged 

material after disposal. 

o Appendix D describes the disposal costs and economic feasibility 

associated with the use of alternative sites. 

0 Appendix E is the CE-Galveston District Public Notice of Maintenance 

Dredging for the Sabine-Neches Waterway. 

o Appendix F Site Designation Study for Sabine-Neches Texas. 
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Chapter 1 

PURPOSE OF AND NEED FOR ACTION 

'!be Ports of Beaumont, Orange, Port Neches, and Port Arthur 
are the center of commerce. and industry for southeastern 
Texas• Access of ships to the harbor depends on dredging of 
the channels to maintain the authorized depths. The action 
proposed in this EIS is the final designation of environ
mentally acceptable Sabine-Neches Ocean Dredged Material 
Sites. 

The action proposed in this Environmental Impact Statement (EIS) is the 

final designation for continuing use of four Ocean Dredged Haterial Disposal 

Si tcs ( ODMDS' s) in the Sabine, Texas, area. The purpose of the proposed 

action is to provide the most environmentally acceptable location for the 

disposal of materials dr~dged from the Sabine-Neches Entrance Channels. The 

Sabine-Neches Entrance Chann~ls are comprised of the Sabine Bank Channel, 

Sabine Pass Outer Bar Ch~nnel, Sabine Pass Jetty Channel and Sabine Pass 

Channel of the Sabine-Neches Waterway. The EIS presents the information 

needed to evaluate the suitability of ocean disposal areas for final 

designation for continuing use, and is based on one of a seri~s of disposal 

site ~nvironmental studies. 'TI'le environmental studies and final designation 

process are being conducted in accordance with the rP-quirements of the Marin~ 

Protection, Research, and Sanctuaries Act of 1972 (HPRSA), as amended (86 

Stat. 1052, 33 USCA Part 1401 et seq.); the Environmental Protection Agency's 

(EPA's) implementation of the Ocean Dumping Regulations and Criteria (40 CFR 

220-229); and other applicable Fed.era! environmental legislation. 

Based on an evaluation of all reasonable alternatives, the proposed action 

in this EIS is to permanently designate the four existing interim-designated 

Sabine-Neches ODMDS's. The boundary coordinates, distances from shore, 

average depths, and areas of the sites (Figure 1-1) are presented in Table 

1-1. 

The Sabine-Neches, Texas ODMDS, as delineated above, would be designated 

for the disposal of dr~dged material. 'TI'le sites may be used for the disposal 

of the dredged material only after evaluation of each Federal project or 

permit application has established that the disposal is within site capacity 

and in compliance with the criteria and requirements of EPA and the u.s. Army 

Corps of Engineers (CE) regulation. 
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?ABLE l-l 
GEOGli.PRIC CBARACT!lUSTICS OF nm EXISTING S-ITES 

Distance 
from 

(nmi2) Site Corner Coordinates Shore Area Depth (m) 
(ami) 

Existing Sites 

Site l ~9 °28 '03 "N, 93°41'14 "W 16 2.4 ll-13 
29 °26 '11 "N, 9 3 ° 41 ' 14 "W 
29°26 'll '·N, 93 °44 'll "W 

Site 2 2 9 ° 3 0 '41 ••N, 93 °43 '49 .. 'W ll.8 4.2 9-13 
29 ° 28 '42 "N, 93°41'33"'W 
29°28'42"N, 93°44'49"w 
29°30'08"N, 93°46'27"W 

Site 3 29°34'24"N, 93 °48 •13 .. w 6.8 4.7 10 
29 °32 '47"N, 93°46'16"'W "' 

29°32 '06 "N, 93 °46 '29 "'W 
29 °31 '42 "N, 93°4~'16 "W 
29°32 '59"N, 93°49'48 .. W 

Site 4 29°38'09 .. N, 93°49•23··w 2.7 4.2 ?-9 
29 °35 '53 "N, 93°48'18"'W 
29°35'06"N, 93°50'24"'W 
29 °36 '37"N, 9 3 ° 5 l ' 09 "'W 
29°37'00"N, 93 °50 '0"6 "'W 
29°37'46"N, 93 °50 '26 .. 'W 

PURPOSE AND NEED 

MA1U.BE PROTECTION, llSEARCll, AND SANCTUARIES ACT 

The MPRSA was enacted in October 1972. 

legislation as expressed in the act is: 

Congressional intent for this 

Sec. 2(b). The Congress declares that it is the policy of 
the United States to regulate the dumping of all types of 
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materials into ocean waters and to prevent or strictly 
limit the dumping into ocean waters of any, material which 
would adversely affect human health, welfare, amenities, or 
the marine environment, ecological systems, or economic 
potentialities. 

(c). It is the purpose of this Act to regulate (1) the 
transportation by any person of material from the United 
States ,and, in the case of United States vessels, aircraft, 
or agencies, the transportation of material from a location 
outside the United States, when in either case the 
transportation is for the purpose of dumping the material 
into ocean waters, and (2) the dumping of material trans
ported by any person. &om a location. outside the United 
States if the dumping occurs in the territorial sea or the 
contiguous zone of the United States. 

Title I of the MPRSA, which is the act's primary regulatory section, 

authorizes the Administrator of EPA (Section 102) and the Secretary of the 

Army acl:ing through the CE (Section 103) to establish ocean disposal peniit 

programs for nondredged and dredged materials, res pee tively. Title I al so 

requires EPA to establish criteria, based on those factors listed in Section 

102(a), for the review and evaluation of permits under the EPA and CE permit 

program. In ad~ition, Section 102(c) of Title I authorizes EPA, considering 

criteria established pursuant to Section 102(a), to designate recommended 

ocean disposal sites or times for dumping of nondredged and dredged material. 

CORPS OF ENGINEERS NATIONAL PURPOSE AND NEED 

Section 103 of Title I requires the CE to consider in its evaluation of 

Federal projects and Section 103 permit applications the effects of ocean 

disposal of dredged material on human health, amenities, the marine 

environment, ecological systems, and economic potentialities. As part of this 

evaluation, consideration must be given to utilizing, to the extent feasible, 

ocean disposal sites designated by the EPA pursuant to Section 102(c). Since 

1977, the CE has used those ocean disposal sites designated by EPA on an 

interim basis. Use of these interiirdesignated sites for ocean disposal has 

been an essential element of the CE's compliance with the requirements of the 

MPRSA and its ability to carry out its statutgry responsibility f-or 

maintaining the Nation's navigation waterways. To continue to maintain the 

Nation's waterways, the CE considers it essential that environmentally 

acceptable ocean dis4posal sites be identified, evaluated, and penianently 
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designated for continued use pursuant to Section 102(c). These sites will be 

used after reyiew of each project has established that the proposed ocean 

disposal of dredged material is in compliance with the criteria and requirements 

of EPA and CE regulations. 

CORPS OF ENGINEERS LOCAL NEED 

The Sabine-Neches Waterway System (SNWS) extends over 18 miles into the Gulf 

of Mexico from the ends of the jetties at Texas Point and Louisiana Point. The 

entire SNWS including 76 miles of inland waterways total 94 miles. To maintain 

the authorized depths of the SNWS seaward of the jetties, the Galveston District 

removes on an annual basis approximately 5,000,000 cu yd of ~aterial. 

Historically, most of tht:! dredged material from this portion of th.: SNWS t1as 

been disposed of at the ODMDS bordering the waterway. Presently, four sites are 

in use and have received interim designation status from EPA. The need t0 

permanently designate the interim designated sites or silimar areas for disposal 

of dredged material is considered an essential element in the District's 

Operations and ~1aintenance (O&M) Program for the SNWS. In the past the use of 

the four interim designated sites has provided for an effective utilization of 

dredging resources by minimizing dredging and disposal costs while reducing the 

- annual dredging period (5 months) requi_red to maintain the SNWS to its 

-
authorized depths. An indirect benefit from the use of multiple sites for 

dredged material disposal is to reduce ·the time when the hopper dredge is a 

potential navigational hazard for other users of the SNWS. In addition to the 

site being used in the O&M of the SNWS, it is also expected that these ODHDS' s 

- will be used in the assessment of alternative disposal plans for new work 

Federal projects and Section 103 permit applications. 

By locating and permanently designating specific ODMDS' s it is anticipated 

the District's ability to identify and measure environmental as well as social 

and economic impacts expected to result from _ocean disposal of dredged material 

will be enhanced. As a result, the project assessments and/or evaluations 

pr~sented to the public and decision makers for review will be based on the best 

available scientific data which hopefully will result in improved decision 

making. 

EPA'S PURPOSE AND NEED 

As previously stated, the CE has indicated a need for locating and 

designating environmentally acceptable ODMDS's to carry out its responsibilities 

under the MPRSA and other Federal statutes. Therefore, in response to the CE's 

stated need, EPA, in cooperation with the CE, has initiated the necessary 

studies pursuant to the requirements of 40 CFR 228.4(e) to select, 
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evaluate, and possibly designate the most suitable sites for the ocean 

disposal of dredged material. This document has been prepared to provide the 

public and decisionmakers with relevant information to assess the impacts 

associated with the final designation of four sites proposed for final 

designation, the Sabine-Neches ODMDS 's. It is not anticipated that the CE 

will conduct any further environmental studies with respect to the selection 

of these sites. 

INTERIM DUMPING SITES 

On 11 January 1977, EPA promulgated final Ocean Dumping Regulations and 

Criteria to implement MPRSA. The Regulations set forth criteria and 

procedures for the selection and designation of ocean disposal sites. In 

addition, the regulations designated 129 ocean sites for the disposal of 

dredged material to allow the CE to fully comply with the purpose and 

procedural provisions of the MPRSA. These sites could be .used for an interim 

period by the CE, pending c·ompletion of site designation studies as required 

by the Regulations. Use of the interim-designated s_ites by the CE would be 

dependent on· compliance with the requirements and criteria contained in EPA's 

Ocean Dumping Regulations and Criteria. 

Those sites given interim designation were selected by EPA in consultation· 

with the CE, with the size and location of each site based on historic use. 

The interim designation woul·d remain in force for a period not to exceed 

3 years from the date of the final promulgation of the Regulations. However, 

due to the length of time required to complete the necessary environmental 

studies and operating restraints of both a technical and budgetary nature, 

environmental studies were not completed within the approved 3-year period. 

As a result, the Regulations were amended in January 1980 to extend the 

interim designation for those sites currently under study for a period not to 

exceed 3 years, while the remaining sites' interim status was extended 

indefinitely pending completion of studies and determination of the need for 

continuing use. 
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SITE STUDIES 

In mid-1977, EPA, by contract, initiated environmental studies on selected 

nondredged material dispos&l sites. The studies were designed to characterize 

the sites' chemical, physical, and biological features and to provide the data 

needed to evaluate the suitability of each site for continuing use. All 

studies are being conducted in accordance with the appropriate requirements of 

Part 228 of the EPA Ocean Dumping Regulations and Criteria. Results of these 

studies are being used in the preparation of an EIS for each site where such a 

statement is required by EPA policy. The CE, to 'assist EPA in its national 

program for locating and designating suitable sites for the ocean disposal of 

dredged materials, agreed in 1979 to join the contract effort by providing 

-- funds for field surveys to collect and analyze baseline data. Data from each 

field survey and other relevant information are being used by EPA in its 

-
-

-

-

disposal-site evaluation study and in its EIS's to ascertain the acceptability 

of an interim site andior another site(s) for final designation. In addition 

to providing funds, the CE agreed to further assist EPA by providing technical 

review and consultation. 

The EPA, in consultation with the CE, selected 25 areas 

59 interim-designated ODMDS' s for study under the EPA contract. 

priorities and possible. application of the. data to similar 

containing -

Regional 

areas were 

considered in this selection process. For some selected areas, an adequate 

data base was found to exist; consequently, field studies for these areas were 

considered unnecessary for disposal-site evaluation .studies. For the 

remaining selected areas, it was determined that surveys would be required for 

an adequate data base to characterize the areas' physical, chemical, and 

biological features and to determine the suitability of a site( s) in these 

areas for permanent designation. Field surveys were initiated in early 1979 

and were completed in mid-1981. 

The studies are directed to the evaluation of alternative ocean disposal 

sites for the disposal of dredged material in an area. Based on the data from 

the disposal-site evaluation study and other relevant information, an EIS will 

be prepared for each of the 25 selected areas. 'nlese EIS's only address those 

issues germane to the selection, evaluation, and final designation of 
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enviromnentally acceptable ODMDS' s. As ~ resul~, the data and conclusions 

contained in Chapters 2, 3, and 4 are limited to those significant issues 

relevant to site designation (i.e., analyses of impacts on site and adjacent 

area from the disposal of dredged material). Non-ocean disposal alternatives 

(e.g., upland, beach nourishment) are not addressed in the EIS's. However, in 

the event that non-ocean disposal alternatives have been previously addressed 

by Federal projects ·or Section 103 permit-application EIS's, a summary of the 

results and conclusion is included in Chapter 2. 

SITE DESIGNATION 

In accordance with the EPA's Ocean Dumping Regulations and Criteria, site 

designation will be by promulgation through formal rulemaking. nie decision 

by EPA to designate a site(s) for continuing use will be based on appropriate 

Federal statutes, disposal-site evaluation study, EIS, supporting documenta

tion and public comments on the Draft EIS, Final EIS, and the public notice 

issued as part of the proposed rulemaking. 

In the event that the selected area( s) is deemed suitable for final 

designation, it is EPA's position that the site-designation process, including 

the disposal-site(s) evaluation study and the development of the EIS, fulfill 

all statutory requirements for the selection, evaluation, and designation of 

an ODMDS. 

The EIS and supporting documents provide the necessary information to 

determine whether the proposed site(s) is suitable for final designation. In 

the event that an interim-designated site is deemed unacceptable for 

continuing use, the site's interim designation will be terminated and either 

the no-action alternative will be selected (no site being designated) or an 

alternative site(s) will be selected/designated. Furthermore, final site 

designation infers only EPA's determinations that the proposed site is 

suitable for the disposal of dredged material. Approval for use of the site 

will be determined only after review of each project to ensure that the 

proposed ocean disposal of dredged material is in compliance with the criteria 

and requirements of EPA and CE regulations. 
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LEGISLATION AND REGULATION BACKGROUND 

FEDEliL LEGISLATION 

Despite legislation dating back almost 100 years for the control of 

disposal into rivers, harbors, and coastal· waters, ocean disposal of dredged 

material was not specifically regulated in the United States until passage of 

the MPRSA in October 1972. 'nle first limited regulation was provided by the 

Supervisor of New York Harbor Act of 1888, which empowered the Supervisor 

(a U.S. Navy line officer) to prevent the illegal deposit of obstructive and 

injurious materials in New York Barbor, its adjacent and tributary waters, and 

Long Island Sound. In 1952, an amendment provided that the Secretary of the 

A-rm.y appoint a Corps of Engineers officer as Supervisor and, since that date, 

each New York District Engineer has automatically become the Supervisor of the 

Harbor. In 1958, an amendment extended the act to apply to the harbors of 

Eiampton Roads, VJ.rginia, and Baltimore, Maryland. Under the 1888 act, the 
f 

Supervisor of the Harbor established sites in the Hudson River, Long Island 

Sound, and Atlantic Ocean for dumping certain types of materials. Further 

limited regulation was provided by the River and Harbor Act of 1899, which 

prohibited the unauthorized disposal of refuse into navigable waters 

(Section 13) and prohibited the unauthorized obstruction or alteration of any 

navigable water (Section 10). 

The Fish and Wildlife Coordination Act was passed in 1958. Its purpose was 

• ••• to provide that wildlife conservation shall receive equal consideration 

and be coordinated with other feat~res of water-resource development 

programs.... 'nle law directed that water-resource projects, including 

channel deepening, be performed "with a view to the conservation of wildlife 

resources by preventing loss of and damage to such resources •••• " 'nlis was a 

firs~ step towards concern for ocean areas. After the passage of this law, 

the CE (backed by judicial decisions) could refuse permits if the dredging or 

filling of a bay or estuary would result in significant unavoidable damage to 

the marine ecosystem. 
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Passage of the National Environmental Policy Act (NEPA) of 1969 (PL.91-190, 

42 USC Parts 4321-4347, l January 1970) reflected public concern o... -: the 

environmental effects of man's activities. Subsequently, particular attention 

was drawn to the effects of dredged materials by the River and Barbor Act of 

1970 (PL 91-611). This act initiated a comprehensive nationwide study of 

dredged material disposal problems. Consequently, the CE established the 

Dredged Material Research Program (DMRP) in 1973, a 5-year, $30-million 

research effort. Objectives were (1) to understand why and under what 

conditions dredged material disposal might result in adverse environmental 

impacts, and (2) to develop procedures and disposal options to minimize 

adverse impacts (CE, 1977). 

Two important acts were passed in 1972 that specifically addressed the 

control of waste disposal :in aquatic and marine environments: (1) the Federal 

-
-
-

·-

Water Pollution Control Act Amendments (FWPCA), later amended by the Clean -

Water Act of 1977, and (2) the MPRSA. Section 404 of the FWPCA established a 

permi~ program, administered by the Secretary of the Army acting through the 

Chief of Engineers, to regulate the discharge of dredged material into the 

waters of the United States (as defined at 33 CFR 323.2[a]). Permit 

applications are evaluated using guidelines jointly developed by EPA and the 

CE. Section 404(c) gives the EP.a\ Administrator authority to restrict or 

prohibit dredged material disposal if the operation will have unacceptable 

adverse effects on municipal water supplies, shellfish beds and fishery areas 

(including spawning and breeding grounds), wildlife, or recreational areas· 

Procedures to be used by EPA in making such a determination are found at 

40 CFR 231. 

MPRSA regulates the transportation and ultimate dumping of barged materials 

in ocean waters. The act is divided into three parts: Title I--Ocean 

Dumping, Title II--Comprehensive Research on Ocean Dumping, and Title III-

Marine Sanctuaries. 'nlis EIS is concerned only with Title I of the act. 

Title I, the primary regulatory section of MPRSA, establishes the permit 

program for the disposal of dredged and nondredged materials, mandates 

determination of impacts and alternative disposal methods, and provides for 

enforcement of permit conditions. _The purpose of Title I is to prevent or 
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strictly limit the dumping of materials that would unreasonably affect human 

health, welfare, or amenities, or the marine environment, ecological systems, 

or economic potentialities.· Title I of the act provides procedures for 

regulating the transportation and disposal of materials into ocean waters 

under the jurisdiction or control of the United States. Any person of any 

nationality wishing to transport waste material from a U.S. port, or under a 

U.S. flag, to be dumped anywhere in the oceans· of the world, is required to 

obtain a permit. 

Title I prohibits the dumping into ocean waters of certain wastes, 

including radiological, biological, or chemical warfare agents, and all 

high-level radioactive wastes. In March 1974, Title I was amended (PL 93-253) 

to bring the act into full compliance with the Convention on the Prevention of 

~rine Pollution by Dumping of Wastes and Other Matter, discussed below under 

"International Considerations." The provisions of Title I include a maximum 

criminal fine of $50, 000 and jail sentence of up to 1 year for every 

unauthorized dump or violation of permit requirements, or a maximum civil fine 

of $SO, 000. Any individual may seek an injunction against an unauthorized 

dumper with possible recovery of all costs of litigation. 

FEDERAL CONTROL PROGRAMS 

Several Federal departments and agencies participate in the implementatfon 

of MPRSA requirements, with the lead responsibility given to EPA (Table 1-2). 

In October 1973, EPA implemented its responsibility for regulating ocean 

dumping under MPRSA by issuing the Final Ocean Dumping Regulations and 

Criteria (hereinafter "the Regulations" or "Ocean Dumping Regulations'·) which 

were revised in January 1977 (40 CFR 220-229). The Ocean Dumping Regulations 

established the procedures and criteria to apply for dredged material permits 

(Part 225), enforce permit conditions (Part 226), evaluate permit applications 

for environmental impact (Part 227), and designate and manage ocean disposal 

sites (Part 228). 
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TABLE 1-2 
RESPONSIBILITIES OF FEDERAL DEPARTMENTS AND AGENCIES 

FOR REGULATING OCEAN DISPOSAL UNDER MPRSA 

Department/Agency 

U.S. Environmental Protection Agency 

U.S. Department of the Army 
Corps of Engineers 

U.S. Department of Transportation 
Coast Guard 

U.S. Department of Commerce 
National Oceanic and Atmospheric 
Administration 

U.S. Department of Justice 

U.S. Department of State 

Responsibility 

Issuance of waste disposal permits, 
other than for dredged material. 

Establishment of criteria for 
regulating waste disposal. 

Enforcement actions. 

Site designation and management. 

Overall ocean disposal program 
management. 

Research on alternative ocean disposal 
techniques. 

Issuance of p~rmits for transportation of 
dredged material for disposal. 

Recommendation of disposal site 
locations. 

Surveillance. 

Enforcement support. 

Issuance of regulations for disposal 
vessels. 

Review of permit applications. 

Long-term monitoring and research. 

Comprehensive ocean dumping impact and 
short-term effect studies. 

Marine sanctuary designation. 

Court actions. 

International agreements. 
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OC-~i DUMPING E:VALUAI'ION PROC:::DL1lES 

!he Ocean Dumping R~gulations · specify· the procedures for evaluati:ig the 

effects of dredged :naterial disposal. The El'A and CZ evaluate Federal 

projects and permit applications for non-Federal projects to determine 

(1) whether there is a demonstrated need for ocean disposal and that other 

environmentally sound and economically reasonable alteruati.ves do not exist 

(40 en 227 Subpar't C), and (2) compliance •'i.th the environmental impact 

criteria C40 CFR 227 Subpar'ts B, D, and E). Figure l-2 outlines the cycle 

used to evaluate the acceptability 0£ dredged material for ocean aisposal. 

Under Section 103 of Ml'tlSA, the Secretary of the Army is given the 

authority, with certain restrictious, to issue permits for the transportation 

of material dredged from aou-C: projects for ocean disposal. For Federal 

projects involving dredged.material disposal, Section 103(e) of MP!.SA provides 

that "the Secretary [of the Army] may, in lieu of the permit procedure, issue 

=ega.l.a.tions which will require the application to such projects of the same 

criteria, other factors to be evalwu:ed, the saz:ae procedures, and the same 

requirements vhic:h .apply to the issuance of permi~s..... for non-Federal 

dredgi~g projects involving disposal of dredged ~aterial. Consequently, both 

?ederal and non-Federal dumping requests undergo identical regulatory reviews. 

The only difference is that, after the review and approval of the dumping 

request, non-Federal projects are issued an actual per.nit. The CE is 

responsible for evaluating dis~os-.1 applications and granting permits to 

dumpers of dredged materials; however, dredged material disposal sites are 

designated and managed by the EPA Administrator or his designee. Conse

quently, dredged material generated by Federal and non-Federal projects must 

satisfy the requirements of the MPRSA (as det:ailed in the Ocean Dumping 

Regulations) to be acceptable for ocean disposal. 

ENVIltONMEN'I'A.L n!PACT CRITEll.A. 

Sec:ion l03(a) of the MPRSA states that dredged material may be dumped into 

ocean waters after determination that "the dumping will not unreasonably 

degrade or endanger human health, welfare,. or amenities, or the mari:ie 

environment, or economic potentialities." This applies to the ocean disposal 

1-13 
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of dredged materials from both Federal and non-Federal projects. 'Io ensure 

ehat dumping in l:he ocean will not unreasonably degrade or endanger public 

health and the marine enviroament, the Ocean Dumping Regulatious restrict the 

transportation of all materials for dumping, specifically: 

• 

• 

• 

PTohibited materials: Righ-level radioactive wastes; materials 

pr~duced or used for radiologi~, chemical, or biological warfare; 

~t:erials insufficiently described t:o apply the Criteria (40 CFR 

227); and persistent inert synthetic or :iatural materials which 

float or remain suspe~ded and interfere with fishing, navigation, or 

other uses of the ocean. 

Constituents orohibited as other than trace contaminants: Organo-

halogens; mercury and mercury compounds; cadmium and cadmium 

compounds; oil; and known or suspected carcinogens, mutagens, or 

teratogens. 

Strictly ~egulated.materials: Liquid waste constituents immiscible 

with or slightly soluble in seawater (e.g., benzene), radioactive 

marerials, wastes containing living organisms, highly acidic or 

alkaline wastes, and wastes exerting an oxygen demand. 

Dredged. material is environmentally acceptable for ocean disposal Without 

further testing if it satisfies any one of the following criteria: 

• Dredged material is composed predominantly of sand, gravel, 
rock, or any other naturally occuri:ing bottom material with 
particle sizes larger than silt, and the material is found 
in areas of high current or wave energy ••• 

• 

• 

Dredged material is for beach nourishment or restoration and 
is composed predominantly of sand, gravel, or shell ••• 

When: (i) the material proposed for dumping is sub
stantially the same as the substrate at the proposed 
disposal site; and (ii) the [proposed dredging] site ••• is 
far removed from knowu existing and historical sources of 
pollution so as to provide reasonable assurance that such 
material has not been contaminated by such pollution. ( 40 
en 227.lJ[bJ) 
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II dradged material does not meet the above criteria, then further testing 

of the liquid, suspended particulate, and solid phases is required. The Ocean 

Dumping Regulations require that the liquid phase ·not contain ••• constituents 

in- caucentrations which Will e%ceed applicable marine water quality criteria 

after al.1ovance for initial 11±.d.ng• (40 CFR. 227.6), and that ·bioassays ou the 

liquid phase of the dredged material show that it can be discharged so as not 

to exceed the limiting permissible concentration ..... (40 CFR 227.13). 

nte suspended par~iculate and solid phases must be tested using bioassays 

which can demonstrate that dredged materials will not cause the ·occurrence of 

significant mortaJ.ity or significant adverse sublethal effects including 

bioaccumulation due to the dumping ••• • and that :he dredged material ·can be 

discharged so as not to ezceed the limiting permissible concexu:ration ...... 

The bioassays ensure that ·no signi.ficant.1S1ldesirable effects will occur due 

either to chronic toxi.city or to bioaccumulat:iou. • The required testing 

ensures t~at dredged material contains only constituents which are: 

(1) present in the material ouly aa chemical. compounds or 
foms (e.g., inert inaoluble solid-11a-terials) nou-toz:tc:-~a··------ -
marine life and uon-bioaccumulative in the marine 
euviro12.1Dent upou disposal and thereafter, or (2) present in 
the material only as chemical compounds or forms which, at 
the time of dumping and thereafter, will be rapidly 
reudered uou-toxi.c to marine llfe and non-bioaccuma.lative 
in the marine enviroument by chemical and biological 
degraciatio~ in the sea; provi.ded they will not make edible 
marine organisms anpalatable; or will not endanger human 
health or that of domestic animals, fish, shellfish, or 
wildlife. (40 CFR 227.6) 

PE!MIT ENFORC!ML'rr 

Under MPRSA, the Commandant of the U.S. Coast Guard (USCG) is assigned 

responsibility by the Secretary of Transportation for conducting surveillance 

of dis-posal operations to ensure colZlpliance vit:h the permit conditions and to 

discourage unauthorized disposal. Alleged violations are referred to EPA for 

appropriate enforcement. Civil penalties include a maximum fine of $50,000; 

criminal penalties involve a maximum fine of $50,000 and/or a l-year jail 

ter:n. Where administ:rative enforcement action is not appropriate, EPA may 

request the Depart:m.ent of Justice to initiate relief actions in court for 

l-16 

-

-



-

-

-
-
-
--

-
-

-

violations of ti-ie terms of MPR.SA. Surveillance i"s accomplished by means of 

spot checks of dump vessels for valid permits, interception or escorting of 

dump vessels, use of shipriders, and aircraft overflights during dumping. 

The Commandant of the Coast Guard has published guidelines for ocean 

d\lml)ing surveillance and enforcement in Commandant Instruction 16470.~, dated 

29 Septembe; 1976. An enclosure to the instruction is an Interagency 

Agreement between the CE and the USCG regarding surveillance and enforcement 

responsibilities over federally contracted ocean dumping activities associated 

with Federal Navigation Projects. Under the agreement, the C! .. recognj.%es 

that it has the primary surveillance and enforcement responsibility over these 

activi..ties... The CE directs and conducts the surveillance effort over CE 

contract dumpers engaged in ocean disposal activities, except in New York and 

San Francisco; the USCG retains pr!mary responsibility for surveillance in 

these two areas. !n all other areas, the USCG w--111 respond to specific 

requests fr01J1 the CE for surveillance missions. The USCG retains responsi

bility for surveillance of all dredged material ocean dumping activities which 

are not associa.ted with.Federal Navigatian_Projects. 

OCZ4U~ DISPOSAL SITE DESIGNATION 

E~A is conducting intensive studies of various disposal sites in order to 

detecll.~e their acceptability. nie agency has designated a number of existing 

.disposal sit:es for use on an interim basis until studies are completed and 

formal designation or termination of each site is decided (40 CFR 228.12, as 

amended 16 January 1980, 45 FR 3053). 

Under Section 102 ( c) of MP!.SA, EPA is authorized to designate sites ·and 

times for ocean disposal of acceptable materials. 'nlerefore, EPA established 

criteria for site designation in the Regulations. These include general and 

specific criteria for site selection and procedures for designating the sites 

for disposal. If it appears that a proposed site can satisfy the general 

criteria, then the specific crtteria for site selection will be considered· 

Once designated, the site may be monitored for adverse disposal impacts. The 

criteria for site selection and monitoring are detailed in Chapter 2. 

1-17 



.. 

INTERNATIONAL CONSIDERATIONS 

The principal internaeional agreement governing ocean dumping is the 

Convention 011 the Prevention of Marine Pollution by Dumping of Wastes and 

Other Matter (London Dumping Convention), ·.rhich became effective in August 

1975, upon ratification by 15 contracting countries including the United 

St: ates (26 UST 2403: TI.AS 8165). There are now 47 contracting pa::-:ies. 

Designed to control dumping of wastes in the ocean, the Convention specifies 

that contrac:ing nations will regulate disposal in the marine environment 

within their jurisdiction and prohibit disposal without permits. Certain 

ha:ardous materials are prohibited (e.g., radiological, biological, and 

chemical warfare agents, and higtr-level radioactive ~tter). Cer:ain other 

materials (e.g., cadmium, mercury, organohalogens and their co:zapounds; oil; 

and persistent, synthetic, or natural materials that float or remain in 

suspension) are also prohib:tted as other than trace contaminants. Other 

materials (e.g., arsenic, lead, copper, zinc," cyanides, fluori~es, organo

silicon" and pesticides) are not prohibited from. .ocean disposal, but ·require 

special care. Permits are requir.ed for ocean dis?Qsal of materials not 

specifically prohibited. The· nature and quantities of all ocean-dUClped 

material, and the circumstances of disposal, must be periodically reported to 

t:he Inter-Governmental Maritime Consultative Organization (D!CO), which is 

responsible for administration of the Convention. 

lJ'. S. ocean dumping -criteria are based on the provisions of the London 

DUIZll)ing Convention (LDC) and include all the considerations listed in Annexes 

I, II, and III of the LDC. Agreements reached under the LDC also allow 

exclusions from biological testing for dredged material from. certain 

locations. These agreements are also reflected iil the 0. S. ocean dumping_ 

criteria. Thus, when a material is found to be ·acceptable for ocean dumping 

under the U.S. ocean dumping criteria, it is also acceptable under the LDC. 
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Chapter 2 

ALTERNATIVES INCLUDING THE PROPOSED ACTION 

Chapter 2 discusses existing ocean sites for the 
disposal of dredged material from the Sabine
Neches Entrance Channels, aa well as the 
No-Action alternative. Environmental impacts 
from 20 years of dumping at the Existing Sites 
are documented and found to be limited to 
smothering of the benthic iDf aunal. community, 
and temporary shoaling. The No-Action 
alternative is rejected because a decision of 
either fiDal designation or termination of the 
Existing Sites is required. Based on this study 
EPA proposes that the Existing Sites received 
final designation. 

NO-ACnON ALTERNAnVE 

The No-Action alternative to the proposed action would be to 

refrain from designating an ocean site for the disposal of dredged 

material from Sabine-Neches Entrance Channels. Four Existing Sites are 

currently designated on an interim basis. These interim designations 

are scheduled to expire in July 1984, unless formal rulemaking is 

completed earlier that either (l) designates the interim sites for 

~ontinuing use, or (2) extends their interim designation. 

By taking no action, the present ocean sites would not receive 

final designation, nor would an alternative ocean disposal site(s) be 

designated. Consequently, the CE would not have EPA-recommended ocean 

disposal sites(s) available in the area, thus precluding ocean dumping 

as a disposal method for dredged material. 'nlerefore, the CE would be 

required to either: (1) justify an acceptable al terna ti ve disposal 
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:nethod (e.g.,· land based), or (2) develop information suf.tir..ient to 

selcc t an acceptable o~ean site for· disposal, or ( 3) modify or cancel 

proposed dredging projects that depend upon disposal in the or..ean as 

the only feasible method for the disposal of dredged material. The 

no-action alternative was determined to be unar..cepable. 

UPLAND DISPOSAL 

Alternative disposal methods considered by the CE ( 19i5a) while 

evaluating the need for an ocean disposal site include disposal on land 

and disposal into leveed areas. Upland disposal alternatives were 

considered by the CE to be less desirable than disposal in ~~e ocean 

because of the quantity of sediments dredged, the limited receiving 

capacity of terrestrial disposal sites, and economic and environmental 

~oncerns (CE, 1975a) 

Disposal of sediments dredged ·from the Entrance Channel is leveed 

areas (in Sabine Lake and Pass) were rejected by the CE primarily 

because of cost, lack oj docking facilities to handle the hopper dredge, 

and the increases safety hazard that would result from hopper dredge 

traffic. 

SELECTION OF ALTERNATIVE SITES 

The general criteria (40 CFR 228.S) used to select a dredged 

material disposal site are: 

o '!he dumping of materials into the ocean will be 
permitted only at sites or in areas sel.ected to 
minimize the interference of disposal activities 
with other activities iD the marine enviromaea.t, 
particularly avoiding areas of existing fisheries 
or shel.lfisheries, and regioa.s of heavy commercial 
or recreational navigation. 

o Locations- and boundaries disposal sites will be so 
chosen that temporary perturbatioa.s in water 
qual1.ty ••• can be reduced to a.ormal ambient sea
water levels or to undetectable contaminant coa.
centrations or effects before reaching aa.y beach, 
shoreline, marine sane tuary, or knowa. geogra phi
cally limited fishery or shell.fishery. 
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'lbe sizes of ocean disposal sites will be limited in 
order to loca11ze ••• any immediate adverse impacts and 
permit the implementation of effective monitoring and 
surveillance programs to prevent adverse long range 
impacts. 

••• wherever feasible, designate ocean dumping sites 
beyond the edge of the continental shelf and other 
such sites that have been historically used • 

Utilizing the foregoing c~iteria, three general areas were selected 

for consideration during the Site Evaluation Study. lbese areas, 

Shallow-Water Area, Mid-Shelf Area and Deepwater Area, were evaluated 

using the 11 specific site selection criteria of the ODR. 

It was determined during the Site Evaluation Study that location of 

an ODMDS in the Mid-Shelf Area or the Deepwater Area off ere~ no material 

advantage over a location in the Shallow-Water Area. In ad di ti on, 

hauling dredged material to· these more distant area presented both 

safety.and economic disavantages. Based on these results, the Mid-Shelf 

area and the Deepwater Area were eliminated from further consideration. 

The Existing Sites are located in the Shallow-Water Area and have 

been historically used for disposal of dr~dged material. They are 

adjacent to the dredging areas which minimizes the hauling distance for 

disposal. Movement of the sites to an alternative location in the 

Shallow-Water Area would place them in a quite similar ocean environment 

while increasing the safety risks and costs of disposal operations. It 

was determined during the Site Evaluation Study that the Existing Sites 

were environmentally acceptable; therefore, it was determined that 

relocation of the sites to an alternative Shallow-Water area was not 

warranted. 
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Previous dredged material disposal has occurred at the Existing 

Sites and no significant adverse environmental effects have been 

detected (CE, 197Sa). On the basis of previous use, cost effectiveness, 

and the absence of. significant adverse impacts, final designation of the 

four Existing Sites was recommended in the Site Evaluation Study. 

Intense fishing activity for white and brown shrimp, sh~llfish, and 

several species of demersal finf ish occurs throughout the Shallow-Water 

Area (Figure 2-1) off Texas Point. Previous dumping of dredged material 

at the Existing Sites has not noticeably interfered with Shallow-Water 

fisheries. 

Previous dumping at the Existing Sites has resulted in temporary 

reductions in abundances of benthic infauna (CE, 1975a). Presumably, 

this reduction is caused by burial of some immobile organisms during 

disposal operations and their inability to burrow through the deposited 

material. Although abundances have been reduced, diversity within the 
( 

sites has remained the same as the surrounding area. Thus, the lower . 
number of organisms can probably be attributed to periodic disposal 

operations and is considered to be a minor effect (CE, 1975a). 

Accumulation of material due to dum)>ing occurs within the Existing 

Sites. However, strong bottom currents associated with storms and waves 

tend to disperse the sediments (see Appendix B). 

DETAILED CONSIDERAl'ION OF THE SITES 

Tile proposed.action is the final designation of four Sabine-Neches 

ODMDS' s. Final site selection was based on the Sabine-Neches Site 

Designation Study and evaluation of the Existing Sabine-Neches ODMDS' s 

using the 11 speciiic criteria listed at 40 CFR 228. 6 of the Ocean 

Dumping Regulations. EPA established the criteria to constitute '"an 

environmental assessment of the impact of the use of the site for 

disposal'' (40 CFR 228.6{. bl). Applications of the criteria to the 

Existing Sites for disposal of dredged material at Sabine-Neches 

follows. 
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In the following sections_, the 11 specific criteria are applied to 

the Existing Sites. 

(1) GEOGRAPHICAL POSITION, DEPTH OF WATER, BOTTOM TOPOGRAPHY ANT.> 

DISTANCE FROM COAST [40 CFR 228.6(a)(l)] 

TABLE 2-1 
GEOGRAPHIC CRARACTERISTICS OF.THE EXISTING SITES 

Distance I fr ma 
Site Corner Coordinates Shore Area (nmi2) Depth (m) 

(nmi) 

Existing 
Sites 

Site 1 29.28'03"N, 9 3 • 41 ' 14 "W 16 2.4 11-13 
29.26' ll"N, 93•41' 14"W 
29.26' ll"N, 9 3 • 44 ' 11 "W 

Site 2 29.30'4l"N, 93•43•49"w 11.8 4.2 9-13 
29.28'42"N, 93•41'33"W 
29.28'42"N, q3•44'49"W . 
29•3o'08"N, 93•46'27"W 

Site 3 29.34'24"N, q3• 48' 13"W 6.R 4.7 10 
29.32'47"N, 93•46'l6"W 
29.32'06"N, 93•46'29"W 
29.31'42"N, 93•48'l6"W 
29•32'59"N, 93•49'48"W 

Site 4 29.38'09"N, 93•49•23"w 2.7 4.2 5-9 
29.35'53"N, 93•48'l8"W 
29•35'Q6"N, 93•50'24"W 
29.36'37"N, 93•51'09"W 
29•31•oo"N, 93•5o'06"W 
29.37'46"N. 93•50'26"W 

-
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EXISTING SITES 

Bottom topography within each of the Existing Sites is flat ~th no 

unique features or relief. Each varies only in distance from shore and 

depth. 

(2) LOCATION IN RELATION TO BREEDING, SPAWNING, NURSERY, FEEDING, OR 

PASSAGE AREAS OF LIVING RESOURCES IN ADULT OR JUVENILE PHASES 

[40 CFR 228.6(a){2)] 

EXISTING SITES 

The Existing Sites are between the shrimp spawning grounds of the 

Mid-Shelf and the important nursery area of Sabine Lake, therefore they 

could be passageways of conmercially valuable species (ERA, 1979). 

However, the sites .represent only a minor portion of the entire range of 

shrimp along the Gulf coast and thus would only affect a small 

percentage of the existing population. Many commercially and 

recreationally important species of fish also occur in this region; 

however, most recognized breeding and spawning grounds occur in the 

productive marshes and estuaries of the coastal region or in the 

midwater areas of the Gulf (Chittenden an~ McEachran, 1976). 

Hennin~son (1977), in a study off Galveston, Texas, found that 

disposal of dredged material is apparently not detrimental to 

free-swimming animals (nekton). Some nekton, including fish, may 

actually be attracted to the turbid waters which result from disposal 

activities to seek food or protection from predators (EHA, 1979). 
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(3) LOCATION IN RELATION TO BEACHES AND OTHER AMENITY AREAS 

l 40 CFR 228. 6(a)( 3 >l 

EXISTI~G SITES 

Amenities in the vicinity of the Existing Sites include fishing and 

boating activities. Disposal of dredged material has not affected these 

activities adversely because effects were limited to a turbidity plume 

at the site that disperses within a few hours after disposal. 

Existing Site 4 (located closest to shore) is 2.7 nmi south of the 

nearest land (Texas Point). The beach has not been adversely affected 

by disposal activities because a prevailing southwesterly current has 

caried material away from shore. 

(4) TYPES AND QUANTITIES OF WASTES PROPOSED TO BE DISPOSED OF, AND 

PROPOSED METHODS OF RELEASE, INCLUDING METHODS OF PACKING THE 

WASTE, IF ANY l 40 CFR 228.6(a)(4)1 

Sediments. to be dumped at the Existing Sites result from the 

dredging of the Sabine-Neches Entrance Channels. Materials dredged from 

the Entrance Channel are dumped at the Existing Sites closest to the 

area of dredging. The average annual amount dumped at the Existing 

Sites from 1960 to 1979 was 4.5 million yd3. Dredged sediments are 

predominantly clay or clayey silt (see Appendix A; CE, 1975a). All 

dredged material dumped in the ocean must conform to the EPA dredged 

material ~riteria listed at Section 227.13(b) of the Ocean Dumping 

Regulations. 

A hopper dredge has been used for the dredging of the Sabine-Neches 

Entrance Channels. 'nle unpacked dredged material is released when the 

bottom doors on the hoppers are ppened. 
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(5). FEASBILITY OF SURVEILLANCE AND MONITORING [40 CFR 228.6(a)(5)] 

Surveillance and monitoring are feasible easy at the Existing Sites 

for the following reasons: ( l) shallow-depths reduces costs associated 

with acquiring samples, (2) day-use boaters and shore based observers 

could be used for surveillance and (3) transportation costs to and from 

the sites for surveillance and monitoring purposes would be low. 

(6) DISPOSAL, HORIZONTAL TRANSPORT AND VERTICAL MIXING CHARACTERISTICS 

OF THE AREA 2 INCLUDING PREVAILING CURRENT DIRECTION AND VELOCITY, 

IF ANY [40 CFR 228.6(a)(b)} 

EXISTING SITES 

In shallow-water areas, most dredged material falls to the bottom 

immediately after dumping and only a small portion of the finer fraction 

is lost from the main sett ling surge (Pequegnat et al., 1978). This 

small portion disperses as individual particles. Bottom currents 

measured 6. 5 nmi off Texas Point average 0. 23 kn and flow in a· south

southwesterly direction. These currents are capable of transporting the 

dispersed dredged material over a wide area. 

Bottom currents become quite strong during storms, when powerful 

rip currents redistribute coarse sediments along the Texas-Louisiana 

coast (DOE, 1978). Periodically,· hurricanes also produce currents 

strong enough to prevent any significant shoaling due to the 

accumulation of dredged material (see Appendix B). Evidence of this is 

the lack of shoaling at any of the Existing Sites . despite the 

approximately 88 million yd3 of material that has been dumped in the 

past 50 years. 
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(7) EXISTENCE AND EFFECTS OF CURRENT AND PREVIOUS DISCHARGES AND· 

OUMPING IN THE AREA (INCLUDING CUMULATIVE EFFECTS) 

f40 CFR 228.6(a)(7)J 

EXISTING SITES 

No significant changes in diversity have occurred in the benthos of 

the disposal sites off Texas Point, based on a comparison of 1974 

samples with samples taken from 1951 to lq54; however, minor reductions 

in abundances of benthic infauna are apparent (CE, 1975a). This loss in 

abundance is apparently a result of repeated dumping of materials onto 

i111nobi le benth ic organisms. Studies have shown that the populations 

being reduced are capable of recolonization within a few months (CE, 

1975a). In addition, trawl data indicated that free-swinming animals in 

the disposal area did not differ from animals occurring in undisturbed 

areas (CE, 1975a). Surveys conducted for EPA by Interstate Electronics 

Corporation ( IEC) in 1979 and 1980 (see Append ix A) also indicated no 

significant differences in the benthic community -inside and outside the 

sites; however, low abundances of some dominant species were recorded at 

Site 3 (see Appendix A). No areas .of special scientific importance, 

aquaculture, or desalination activities occur or are known to be planned 

in the vicinity of the Existing Sites. 

(8) INTERFERENCE WITH SHIPPING, FISHING, RECREATION, MINERAL 

EXTRACTION, DESALINATION, FISH AND SHELLFISH CULTURE, AREAS OF 

SPECIAL SCIENTIFIC IMPORTANCE AND OTHER LEGITIMATE USES OF THE 

OCEAN [40 CFR 228.6(a)(8)] 

EXISTING SITES 

Existing Sites 2, 3, and 4 partially extend into the navigational 

safety fairway; however, they do not represent hazards to shippin~. 

Sediments dred~ed from the channel are dumped within site boundaries but 

outside the safety fairway. Fairways were only "established to control 
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the erect ion of structures therein to provide safe approaches through 

ail fields in the Gulf of Mexico to entrances to the major ports along 

the Gulf Coast" (33 CFR 2oq.135). 

Existing Sites 1, 2, and 3 are in an area of important i:ommercial 

shrimping (Grid Zone 17), which extends 60 nmi along the Texas-Louisiana 

Coast, and from the shoreline to about 90 nmi offshore. The sites are 

small (total 15. 7 nm12). Previous disposals of dredged material in 

the small area do not appear to have affected the overall Shrimp catch 

of the Zone and are not exptected to affect it in the future. 

Existing Sites l and 2 are near Sabine Bank. At times, upper layer 

water currents may move the disposal plume toward and onto the Bank. 

These fines will be widely dispersed initially and continually dispersed 

by bottom currents; and thus, should not materially affect commercial 

and recreation fishing at th Bank. A rise at edge of th~ Bank tends to 

direct bottom sediments along rather than onto the Bank. While bottom 

currents may carry material dumped at Site 2 toward the Bank, it is 

expected most of these materials will move along the edge of the Bank 

rather than onto it. 

Oil and gas ex~loration 

affected by disposal activities. 

and production could potentially be 

Existing Sites 2 and 3 are presently 

being. leased for oil and gas exploration and already contain oil 

oroduction platforms and gas pipelines. As lon~ as the density of these 

platforms and pipelines in these areas remains low, no significant 

conflict between the two uses of the disposal area should occur. 

However, if additional structures are placed within the disposal sites, 

particularly Existing Site 3, it may be necessary to restrict dumping 

due to navigational hazards. 

No present-day or impending, mineral extraction or desalination 

projects exist in the area of the Existing Sites (CE, 1979a). 
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(q) TRE EXISTING WATER OUALITY AND ECOLOGY OF THE SITE AS DETERMINED BY 

AVAILABLE DATA OR BY TREND ASSESSMENT OR BASELINE SURVEYS 

(40 CFR 228.6(a){9)J 

EXISTING SITES 

The Shallow-Water Area is a dynamic, high-energy environment. 

Water quality and ecology are influenced by nearshore mixing ~rocesses, 

runoff, and seasonal storms. Nearshore waters of the Gulf coast are 

naturally turbid (Lee et al., 1977). 

Phytoplankton and zooplankton studies conducted southwest of the 

Existing Sites revealed seasonal differences in species 

however, diatoms dominate the phytoplan~ton community 

dominate the zooplankton coanunity (SEAnOCIC, 1976). 

composition; 

and copepods 

Fish and Shrimp d0111inate the nekton COlftlllunity of the Existing 

Sites, and species are typical of those reported from western gulf 

coastal waters (see Appendix A; CE, l 975a). Several of these species 

are commercially and recreationally important, includi~g Atlantic 

croaker, Atlantic bumper, seatrout, menhaden, cat fish, and brown and 

white shrimp. 

The benthic c011111Unity of the Existing Sites is characteristic of 

sand and mud habitats, and is dominated by WOI'lllS, the most abundant of 

which are the acorn work, Balanoglossus cf. aurantiacus, and the 

nemertean, Cerebratulus lacteus (see Appendix A). 

Chemical constituents of the water at the Existing Sites do not 

exceed the EPA (1976) water-quality criteria (see Appendix A; CE, 

1978a,b). According to Horne and Swirsky (1979), concentrations of all 

measured constituents in the water (except dissolved ammon·ia, nitrate, 

and organic nitrogen) were below analytical detection limits. 'tbe three 

exceptions occurred in relatively lo~ concentrations; however, no 

appropriate water-quality criteria regulating concentrations of these 

constituents apply. 
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(10) POTENTIALITY FOR TH! DEVELOPMENT OR RECRUITMENT OF NUISANCE 

SPECIES IN THE ·DISPOSAL SITE [40 CFR 228.6(a)(lO)J 

EXISTING SITES 

No changes in species composition at the Existing Sites have 

resulted from disposal operations (CE, 1975a). Trawl and benthic data 

also indicated that . "the disposal area at the time of sampling did not 

differ from other nearby undisturbed areas ••• disposal of dredged 

material has contributed little to changing the character of the faunal 

communities in the vicinity of Sabine Pass" (CE, 1975a). 

( 11) EXISTENCE AT OR IN CLOSE PROXIMITY OF THE SIT! OF ANY SIGNIFICANT 

NATURAL OR CULTURAL FEATURES OF HISTORICAL IMPORTA!fCE 

[40 CFR 228.6(a){ll)) 

EXISTING SITES 

Neither the Texas Antiquities Committee nor the Louisiana Division 

of Archaeology and Historic Preservation Office has found evidence of 

natural or cultural features of historic important in the area, but they 

noted that unknown sunken prehistoric sites may exist. 

According to the CE ( 1975a), sunken vessels which exist in the 

offshore disposal area should not be permanently affected by disposal 

operations. 

C01'CLUSI01'S 

The Existing Sites are the preferred sites for the disposal of 

dradged material. Benthic sampling data indicate that despite 20 years 

of disposal, "no significant changes have occurred in the faunal 

communities as a result of dredging and disposal operations," with the 
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exception of some reduction of infaunal abundances (CE, 1975a). In addition, 

··because the areas have be.en used for many years future changes in the benthic 

community cannot raasonably be expected from continued disposal'" (CE, 1975a). 

Dredging and disposal activities are not expected to inferfere with 

commercial and recreational fisheries. Most recreational fishing occurs over 

Sabine Bank. Sediments dumped at Existing Sites l and 2 may be transported toward 

but not ont~ the Bank due to the existing topography. 

Bank tends to divert bottom sediments around the Bank. 

not be adversely affected by disposal of sediments. 

A rise at the edge of the 

Commercial rishing will 

The Existing Sites are 

be tween the breeding and spawning grounds of the mid-Shelf and nearshore areas, 

but do not pose a significant problem because their locations and areas represent 

only a small fraction of the entire Gulf breeding and spawning areas. A 

:nonitoring program conducted by the CE concluded that '"the place, time and 

conditions of disposal are such as not to ~produce an unacceptable adverse .impact 

on ••• wildlife fisheries (including spawning and breeding areas ••• )'" (CE, l975a). 

Selection of a disposal site anywhere within the Shallow-Water Alternative 

Area would be environmentally acceptable. However, designating a site other than 

the Existing Sites offers no clear economic advantage or environmental benefit. 

In addition, the Existing Sites have been historically used without apparent 

significant adverse environmental effects. 

RECOMMENDED USE OF THE SITES 

Future use of the Sabine-Neches ODMDS's for disposal of dredged material in 

the ocean must comply with the Ocean Dumping Regulations and Criteria, which bring 

prospective disposal activities into compliance with MPRSA (PL 92-532, as amended) 

. and the London Ocean Dumping Convention. 
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'nle most recent (and still applica~le) public notice of CE dredging 

within the Sabine-Neches Waterway, presented in Appendix E, describes 

the types and quantities of materials to be dredged and the disposal 
methods used. 

TYPES OF MATERIAL 

-Sediments from the dredging of the Sabine-Neches Entrance Channels 

may be dumped at the Existing Sites. Other dredged material will be 

unaccepted unless the sediments comply with EPA criteria see forth at 40 

CFR 227.13 of the Ocean Dumping Regulations. 

PERMISSIBLE MATERIAL LOADINGS 

Annual ~redged material loadings at the Existing Sites have 

averaged 4.5 million cubic yards, and disposal of sediments from Sabine

Neches Entrance Clannel has not resulted in the long-term formation of 

shoals, or changes in the biota. Thus, an upper limit cannot be 

det·ermined for the amount of dredged material that can be dumped at the 

Existing Sites without causing significant adverse effects. 

Nevertheless, if accelerated disposal rates occur, and are observed in 

later monitoring studies to produce significant adverse effects, 

disposal operations would be altered in accordance with the Ocean 

Dumping Regulati~ns and Criteria (40 CFR 228.11) to reduce the impact. 

2-15 



.. 

OIS?OSAL ~TaODS 

Cur~ant ~sposal techniques being used by the CZ a.t the Z:isti!l.g Sites a.re 

a.c:eptable for continued use. il:ar material is dredged and t=anspor:ed by 

aopper :iredge, it is discharged from under•ater por-ts llhile the hopper dredge 

is u:der.iay within the boundaries of the ::xis ting Sices. 

~NITOU?JG ':m: DISPOSAL Sr:% 

The Gee.an Dumpi::g Regulations require that ef:f ec:s of disposal 011 a 

disposal site and surrounding marine enviromzient be evaluated per!od.~ca.ll7. 

!:i.for.:iatiou ~ed in uking the disposal i:lpac:: evaluatiou7' ..:;,.a.y. include da:a. 

f=om :non.i :oring surreys. Thus, • i.f deemed necessary, the CZ Dis tric~ 

Engineer (DE). or. EPA Regional. idmin.;strator (U) "UY establish a "a:toa.ito.r1.!l.g

program to supplement historical si:e data.. The :oni:o~i:g plan is developed 

by deter:iini:g appropriate monitoring parameters, frequency of sampling, and 

areal ut:en~ of i:he surl'ey. !actors considered i.:1 maki:ig tnis deter.:l.'i!l.atiou 

include f-:equenc7 and volumes of disposal, physical a=.d chemic.al ~~ra of the 

dredged lllataria.l, dyuamic:s of the site physic:a.l process.es, and life hi.stories 

of the species QOnitored. 

The pri:lary ~urpose of the monitoring program is to detar::i.i:e •il•t!ler 

~sposal at i:he sites is sigui!icantly a.f!acti.c.g areas outside che sir:as, and 

to d.etec: any long-ear: adverse e.ffects occ:ur~ing in or around the s!:es. 

Conseque.a.tl7, :he aio:ii:oring stuciy must survey cb.e sites_ as ~ell as 

sur-roUllding areas, illclw:iing . cout=ol si:es and a.raa.s -.lhich a.ra likely co be 

a£:fec:ed (as indicaeed. by envirocm.ental factors, such as pre,ra.il.ing sedi:1ent 

era.nsporl:). R.esulc.s of an adequate suriey will provide early indication of 

potential.adverse effects outside the si:es. 
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GUIDELINES FOR THE MONITORING PLAN 

Periodic 

parameters. 

be conducted 

monitoring should test various water-quality, sediment, and biotic 

Because Sabine Bank is productive fishing area, tests shoul dalso 

ac the Bank. Existing Site 3 is in an active area for oil and gas 

exploration; therefore, construction activity of platforms, pipelines routes, 

and other potential hazards to the hopper dredge or the oil indus~ry should be 

?eriodically ~eviawed. If construction activity intensifies so that the hopper 

dredge operations are affected, a new disposal site may have to be designated. 

Monitoring requirements for the Existing Sites are minimized because the 

dredged material is environmentally acceptable for disposal in the ocean and 

is generally similar to sediments of the surrounding waters. Many physical 

parameters will be unaffected significantly by dradged material disposal. 

Physical parameters that show large variations after disposal and return 

quickly to ambient 

which occasionally 

levels do not require monitoring. Selected parameters_ 

vary widely (e.g., sediment characteristics) may be 

monitored to separate natural environmental fluctuations from those caused by 

disposal of dredged material. 

Requirements for the monitoring plan of the Existing Sites can be 

determined by application of the following considerations. 

MOVEMENT OF MATERIAL INTO ESTUARIES OR MARINE SANCTURIES , 

OR ONTO OCEANFRONT BEACHES , OR SHORELINES 

Prevailing southwesterly bottom currents at the Existing Sites carry 

dredged material away from the nearest beaches,· shorelines, and Sabine Pass. 

There are no marine sancturaries near the Exising Sites; therefore, monitoring 

of dredged sediment movement toward shore is not reco11111ended. 
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MO VEME.'lr OF MA!EllIALS TOWilD PRODOC'II VE 

F ISH.Elt Y Oil SREI.LF ISHERY AREAS 

... 

Existing Sites l and 2 border Sabine Bank, a productive fishery. 

Prevailing bottom currents may carry scme dredged material toward the Bank. 

Al though there are uo data to suggest that the axis ting fishery has been 

affected adversely as a result of previous dumping operations at Sites l 

and 2, griin-size analyses could be considered as part of an overall 

moni:oring scheme to insure t:hat the material is not being transported onto 

the Bank. 

ABSENCE FROM Tlm DISPOSAL SI'!'ES OF 

POLLOTION-SE.'iSITIVE BIOTA 

CBARACTER.IS'!IC OF !l1E GE.."i!liL AREA 

Disposal ai: the Existing Sites has ~t resulted in :hanges in species 

compositi~~ •Jf the ben~hos. However, bioaccumulation tests conducted on 

sediments from the Entrance Channel showed a positive result for aliphatic: 

petroleum hydrocarbons in polychaetes placed in. sediments adjacent to Site l. 

Consequently, monitoring of these pollution-sensitive ·biota (polyc.haetes) 

which are present at the sites should be C::ousidered to deter.tine any effects 

resulting from accumulation of hydrocarbons by these organisms. 

PROGRESSIVE, NON-SEASONAL, CHANGES IN iiAl'E!. 

QUALITY Oil SEDIMENT COMPOSITION AT. nm 
DISPOSAL SI'!ES ilnllUTABLE TO DREDGED MA?EltL\.L 

Studies indicate that although disposal of dredged material from the Sabine 

Etu:rance Channel may contain detectable amounts of cadmium and mercury, the 

material will be sufficiently diluted and will not siguif icantly affect the 

water quality of the Existing Sites (EBA, 1979; B.orue & Swirsky, 1979). 

Therefore, monitoring of water quality is tmnecessary. 

Sediment composition at the Existing Sites has not been altered by dredged 

maeerial disposal; however, because of differ enc.es between sediments of t:he 

Entrance Channel and ocher areas of the Channel System, it ia recommended that 
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sediment grain-size composition of the sites be monitored. Sedi:ient 

composition should be dete~ined using the same sampling design and frequency 

of collection as the benthic community analysis. 

PROGAESSIVE, NON-S~ONAL, CBANGES IN COMPOSITION 

OR ~ OF PEL\GIC, DEMERSAL, OR BENTRIC BIOTA 

A? OR NE.AB. THE DISPOSAL SITES il'?ll3L"l'ABLE TO 

DREDGED MAn:llIAL 

Pelagic and demersal organisms at the Existing Sites and viciIU:ty are not 

significantly affected by disposal; however, there is a reduction in 

abundances of benthic infauna. Thus, monitoring such animals could be 

considered to ensure that reductions ill species are a direct result of burial 

during dumping operations. ~ppropriate benthic species to monitor at the 

Existing Sites would be species that are associated with the natural community 

of the sites (e.g., Balanoglossus aurantiacus, Cerebratulus lacteus, Magelona 

~acifica, Paraorionospio pinnata, Sigambra t~ntaculata, Cossura delta, 

Mediomastus califoruiensis, and Parmphinome pulchella)_._ _ Survey transects 

should be established to sample the Existing Sites and areas upcurrent and 

dowucurrent of the sites to detect any biotic changes which exund past the 

boundaries of the Existing Sites• 

~CCtlMULATION OF MA!E1UAL CONSTITUENTS (INCUJDING HUMAN 

PAXHOGENS) IN MAllNE BIOTA il OR NEAR THE SITES 

Bioaccumulatiou studies of dredged material from the tntrance Channel 

adjacent to the Existing Sites were conducted using grass shrimp, clams, and 

polychaete worms. Test· sedimen~s from the Entrance Channel near Site l 

produced a si~ficant accumulation of aliphatic petroleum hydrocarbons in 

polychaetes; as a result, concentrations of these hydrocarbons should be 

monitored periodically. Concentrations of pesticides, polychlorinatad 

bipheuyls, and trace metals in test organisms were found to be less than or 

statistically no greater than concentrations in organisms of the surrounding 

sediments ., 
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' Biological samples could be collected and organisms of limited motility (to 

ensure that the impact is from dredged material) could be tested for heavy 

metal concentrations in their tissues. However, there are no commercial 

species at the sites that are of limited motility. Other organisms that could 

be considered for analysis include benthic invertebrates, which may represent 

a food resource for the more transient comme%cial species. 
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Chapter 3 

AFFECTED ENVIRONMENTS 

'l'hia chapter describes the environments of the Existing 
Sites e•aluated in Chapter 2. Physical mixing processes at 
the !xiating Site• are influenced by tidal and Gulf 
currents. Se•ere atorms and hurricanes occur approximately 
once every 3 years and significantly redistribute Shelf 
sediments. Sediments at the Existing Sites sup1>0rt a 
diverse biological community, including several commercially 
and recreationally important species. 

Cbaoter 3 describes the regional environment of the western Gulf of ~exico 

and the s~ecific envi~onments of the Existin~ Sites. nie physical, geolo~ical, 

chemical, and biological characteristics that will effect or be affected by 

dred~ed material disoosal are descrihed. The cha~ter provides the environmental 

information necessary to evaluate the pro?Qsed action involvin~ the designation 

of four Sabine-Neches ODMDS's. Oc:ean uses (fishing, recreation, resource 

develocment, ocean dum~in~) 1n the vicinity of the alternative sices are 

discussed at the end of th• chapter. 

REGIONAL CHARACTERJZATION 

The southwestern Louisiana and southeastern Texas coasts are part of the 

Chenier Plain which extends 170 rai from Vermillion Bay, Louisiana, to East 

Bay, Texas (Figure 3-l). The Chenier Plain is a highly productive and complex 

mixture of wetlands, uplands, barrier islands, and open water created by 

sediment deposition from the Mississippi River. The coast is ·marked by many 

inlets that connect T#ith numerous shallow-Jater lakes and estuaries. 
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The shallo~ater Gulf and estuarine bays can be considered a single 

ecological unit, defined by Hedgpeth (1953) as a neritic:-estuarine ecosystem. 

!-!any species spawn in the Gulf and juveniles migrate to nursery areas in bays 

before returning to the Gulf. In addition to providing nursery grounds for 

nearshore marine species, estuaries also supply nutrients and organic matter 

to nearshore waters (Brogden and James, 1979; Gosselink et al., 1979). !he 

greater availability of nutrients is a factor in producing higher diversity 

a~d abundance of organisms in nearshore waters than in oceanic waters. 

, PREVIOUS SURVEYS 

Previous environmental surveys of the ?xisting Sites are listed in 

Table 3-1. Studies of lesser scope or of more peripheral interest are 

referenced in the surveys and herein. 

SITE CHARACTERIZATION 

Cli::latic parameters of interest at an ODMDS are air temperature, rainfall, 

~nd statistics, storm occurrences, and fog. Air temperature interacts '#ith 

surface waters and, particularly during warm periods, influences the vertical 

stability of the water. Rainfall increases coastal freshwater runoff, thereby 

decreasing surface salinity and intensifying the vertical stratification of 

the water. Coastal runoff also might contribute suspended sediments and 

various chemical pollutants. Winds and storms can generate waves and curTeuts 

which stir up and transport dredged material. A high incidence of fog during 

particular seasons might affect navigational safety and limit disposal 

operations. 

The climate of Sabine, Texas, is a mixture of tropical and temperate zone 

conditions with moderate temperatures and abundant rainfall. Summer 

conditions e:ottend from ~!ay through September, and winter conditions f-rom 

December :hrough February. Air temperatures average 27.5°C in summer, 20.7°C 

in autumn, l2.6°C in winter, and 20.l°C in ~pring (DOC, 1972). 
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PlUNCIPAL ENVIRONMEN'rAL SURVEYS OF TBE 

EXISTING SITES 

Source Subject 

Shallow-water Sites 

Interstate !lectrouics Corporation 
.(Appendix A) 

u.s. Army Corps of Engineers 
( C'!, 1973) 

U.S. Army Corps of Engineers 
(CE, l975a) 

u.s. Army Corps of Engineers 
(CE, l97Sb) 

U.S. Ar=y Corps of Engineers 
(Horne et al., 1978a) 

U.S. Army Corps of Engineers 
(Rorue et al., l978b) 

J.D. Borne and M.A. Swirsky (1979) 

U.S. Department of Energy 
(DOE, l 978) 

· Surveys at Existing Sites 

Report on Gulf Coast Deep Water Port 
Facilities; Texas, Louisiana, 
Mississippi, Alabama ~nd Florida 

Final Environmental Impact Statement, 
Maintenance Dredging Sabine-Neches 
Waterway, Texas 

Environmental Inventory and Impact 
Evaluat!'on of Dredging of Sabine
Neches Waterway 

Bioassay chemical analyses, and 
statistical analyses of samples from 
Freeport Harbor and Sabine Entrance 
Channel (winter series) 

Bioassay chemical analyses and 
statistical analyses of samples from 
Freeport Harbor and Sabine Entrance 
Channel (summer series) 

Sabine-Neches bioassay studies 
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Average annual precipitation is 134.8 c:i (ct, 1975a). On the average, more 

precipitation occurs during mid to late s\lJrlmer and in wint'er. 

During autumn and winter, weather fronts are preceded by strong south

easterly winds, followed by northerly winds. winds occurring from late winter 

until early summer are generally from the southeast. Average T#ind speeds 

range from 8.5 kn in August to 13.2 kn in December (DOC, 1972). 

Stor.ns are of major importance to the Gulf coast envirom:ient. Intense wave 

and current action from hurricanes is an important factor in redistribution of 

sedimen~s (see Appendix B). Stor.:i surges caused by hurricane-force wi~ds may 

cause water to pile up as high as 0.9m to 2.25m above sea level. Sabine Pass 

e.~periences a significant wave height of 2.7m once every 5 years· (DOC, 1972). 

!n addition to hurricanes, tropical cyclones may result in t~e redistri

bution of sedi:lents within Sabine Lake and along the adjacent coastal zone. 

The Sabine area experiences an average of one tropical storm or hurricane 

every 2.3 years (Figure 3-2). 

Fog may occur during any part of the year but it is most prevalent during 

- fall and winter months. Fog signal operation at Sabine Pass east jetty varies 

-

...... 

-

from a mean of 120 hours in December and January, to 5 hours in June (DOC, 

1972). Fog can cause temporary halts in dredging operations and navigation. 

Several vessel collisions occur each year as a result of dense fog (CZ, 

l975a). 

PHYSICAL OCE~'lOGRAPRY 

Physical oceanographic parameters determine the nature and extent of the 

mixing zone, thereby influencing sed:!.mene transport and the chemical 

environment at an ODMDS. Strong temperature or s·alinity gradients inhibit 

mixing of surf ace and bottom waters, whereas waves aid mixing, resuspend 

botto1!1 sediments, and affect water turbidity. CurTents, especially bottom 

currents, deter.:iine the direction and influence the extent of sediment 

tTanspor~ into and out of the ODMDS. Tidal currents might contribute to the 

transport of dumped material, bu~ usually do not add net directional effects. 
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Coast During Any One Year 
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Circulation in the Gulf of Mexico is dominated by the permanent Gulf Loop 

C~ent •"'ith detached clockwise eddies (Figure 3-3). The Gulf Loop Current is 

a continuation of the Yucatan Current, which originates in the w-estern 

~t.lantic Ocean. Currents flow north through the Yucatan Channel and penetrate 

into the northeastern Gulf of Mexico in a clockwise loop before exiting 

east:...,ard through the Straits of Florida. The amount of penetration varies 

seasonally and fluctuates from year to year. During summer months, the main 

hody of the curTent penetrates deeply into the Gulf.; its northernmost limit is 

about 27°30'N. Here, counterclockwise eddies may spin off from the main loop. 

During the winter, the Loop is confined to the southeastern Gulf, flowing 

ehrough the Straits of Florida with little intrusion into the Gulf proper 

(Hubertz, 1967; Leipper, 1970). 

!he counterclockwise circulation pattern of the northwestern Gulf and the 

clockWise circulation pattern of the' southwestern Gulf converge southwest of 

Galveston, Texas (Figure 3-3). During summer, the zone of convergence 

3-6 

~ 

-

-
-



-

-
-

Figure 3~3. Surface Currents in the Gul.f of Mezico (Speed in Xnots) 
Sour~e: Nowlin, 1971 

:igrates nor~hward under the-influence of strong south-~a-southeasterly winds • . 
•!n September, a shift to more easterly winds and frequent northerlies move the 

:one of convergence southward (ERA, l9i9). 

The circulation pattern of the Texas-Louisiana coastal region has been 

evaluated from ship-drift and Geomagnetic Eleetrokinetographic (GEK) 

measurements compiled by the O'. s. Naval Oceanographic Office (NAVOCEANO, 

1980). Prevailing surface currents off Texas Point are relatively constant 

throughout the year, flowing to the west at speeds of 0.9 to l.l kn. Strong 

onshore winds during the summer hurricane season can cause a brief change to 

onshore or easterly flow. Aerial photographs of the coastal features confir.n 

that the predominant surface currents near Texas Point are toward the west 

(CE, 1973). 

Bottom currents measured 4.5 t!Dli off the coast averaged 0.25 kn and flowed 

in a south-southwesterly direction. Current velocities fluctuate greatly over 

the year, but are generally lower in summer than in winter. Bottom currents 

can become quite strong during storms when powerful rip currents redistribute 

coarse sediments along the entire coast (see Appendix B). 
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r..Jater temperatures in the shallow-..rater Gulf are usually constant with 

depth during spring, winter, and late autumn, a result of continuous vertical 

mixing; occasional changes in temperature with depth are accompanied by an 

increase in salinity, indicating intrusions of Gulf water. 

Surface and bottom water temperatures at the !xisting Sites range from a 

low of 10 °C in January-February to a high of 27 °C in August-September (see 

Appendix A; DOC, l980a; Leipper, 1968; Ichiye and Sudo, 1971). 

tn deeper waters of the Gulf, avera~e winter surface temperatures ran~e from 
18°C i·n '"he north to 27°C i·n the south·, ... the average summer surface temoerature 

is a nearly uniform 29°C ·(DOE, 1978). Althou~h bottom temperature data were 

based on few observations (11), annual variations in bottom water temi>eratures 

are believed to be less in deeper than in shallower water (Pe<Juegnat et al., 

1Qi8; Grassle, 1967; Chittenden and Mc!achran, 1976). 

Regional salinity values are greatly influenced by freshwater runoff from 

Sabine Lake, resulting in generally lower salinities in the nearshore area, 

and a lens of lower salinity surface water 2 to 3 parts per thousand (
0

/oo) 

less saline than bottom water. Salinities reach values similar to those of 

cent:ral Gulf water (34°/oo to 36°/oo), about 30 ami offshore (Leipper, 1968; 

Ichiye and Sudo, 1971). Surface salinities at the Existing Sites range from 

about 20° I oo in lat:e August to about 29° I oo in January. Bottom salinities 

range from 23°/oo in late August to 30°/oo in January (see Appendix A; 

Leipper, 1968; Ichiye and Sudo, 1971). 

Salini·ty is generally less. variable in th~ deep ocean than in nearshore 

regions (Pequegnat et al., 1978; Grassle, 1967). In the general vicinity _of 

the Deepwater Area, Churgin and Halminski (1974) reported that salinity values 

averaged betveen 34.2°/oo and 35.7°/oo, with extreme values of 29.4°/oo and 

36.7°/oo. 
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C~OLOGICAL CONDITIONS 

Geological infor:uation relevant to an ODMDS includes bathymetry, seafloor 

character, and sediment characteristics. Bathymetric data provide information 

on bottom stability, persistence of sediment mounds, and shoaling. The type 

of bottom sediments strongly influences the composition of the resident 

benthic biot~. Differences in sediment types betw--een natural ODMDS sediments 

and dredged material :nay be used as tracers to determine areas of bottom 

influenced by dumped dredged material. Changes in ODMDS sediment· types caused 

by dumping can produce significant changes in chemical characteristics and 

thus change the composition of benthic biota. 

All of the Existing Sites a~e essentially flat with no significant relief. 

The only area in which any significant relief can be found is Sabine Bank 

(located between Existing Sites l and 2), which has a relief of 3m • 

SEAFLOOR AND SEDIMDrr CRAli.C"!llISTICS 

The Texas-Louisiana Continental Shelf is a 105-m.1 wide, gendy sloping 

submarine plain extending to a depth of l50m (DOI, 1978). At the edge of the 

Shelf, there is a row of low hills created largely of salt domes and mud 

diapirs. The Continental Slope has a steeper gradient and includes the 

Sigsbee Scarp, reaching to depths of l,SOOm to 2,JOOm. The Sigsbee Scarp has 

a unique hill-and-basin topography, for.ned by the seaward extensiou of salt 

..... domes and diapirs of the SbelI edge (Shepard, 1973). 

tt-~ Sediments on the ?exas-Loui'siana Shelf are primarily a mixture of silty 

clays and silty sands,. tending toward finer sediments further off shore. 

However, at the mouths of major estuaries, there is usually a broad layer of 
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·finer sediments superimposed over coarser sediments. Gravity cores obtained 

in the shallow nearshore Shelf reveal many discrete sediment layers which 

appear to have been deposited during the transgression of coastal tJaters in 

the vale.a of storm surges. This suggests that sedimentation on the nearshore 

Texas Shelf is significantly affected by storms (DOI, 1978), and is verified 

by effects of present day storms (see Appendix B). The stonrestablished 

sediment distribution creates some spatial and seasonal va.riatiou in 

bottom-sediment grain-size distributions which generally mask sediment 

variations at the Existing Sites caused by dredged uaaterial disposal. 

Large localized variations in sediment sizes at the Existing Sites indicate 

that there may be significant movements of dumped dredged material. For 

example, sedimeuts from a station in Site 3 increased from 29% to 46% sand 

betveen September 1979 and January 1980 (see Appendix A). It is not likely 

that this change resulted from dumping, because the dredged channel material 

adjacent to the site i.s composed of less than 30% sand. It is 2ore likely 

that the finer sizes were removed (winnowed) by sediment transport between · 

sampling periods; however, the variation between surveys could be solely 

spacia.l, a false vari~tion produced by taking the January samples from a • 

slightly different location. 

Sites l and 2 are similar in sedimeut com.position, and display lictl~- · 

seasonal variation in grain-size distribution (see Appendix A). Channel 

sediments adjacent to the Existing Sites are finer than sediments at the 

sites; the dredged material is abO-Ut 10% sand, and Existing Site sediments 65% 

to 80% sand. At Site 4 there is little variation between dredged and existing 

sediment compositions (see Appendix A). 

The chemical parameters pertinent to evaluation of an ODMDS include 

suspended solids, nutrients 1.mportant·to phytoplankton groW1:h (e.g., nitrates· 

and phosphates), dissolved and particulate trace metals (e.g., cadmium, 

mercury, and lead), and hydrocarbons (e.g., PCB's, DDT, and phenol). 
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Potential impacts depend on t:he concentrations of constituents relea~ed 

from d=edged material, and physical factors such as mixing and dilution rates;· 

however, because of the ·transient nature of wa.ter masses, adverse effects are 

e~pected to be minor in most cases. 

High levels of suspended solids may reduce light penetration through the 

,...rater column, and thereby inhibit phytoplankton. productivity or clog 

respiratory s·truc tures of fishes and other organisms. 

Nutrienes are essential for growth and reproduction of phytoplankton; 

however, under certain conditions, and at elevated levels, nutrients may 

promote eut:-ophication with subsequent depletion of dissolved oxygen, or in 

the case of ammonia, may be toxic to organisms in the wa:er colu:nn. 

Several trace =etals are necessary micronutrients in the life processes of 

organisms; however, ~any can be toxic, such as mercury and cadmium, if present 

:!.n relatively high levels in .water, or in food sources such as suspended 

,...;. particulates.. Many chlorinated or petroleum hydrocarbons are toxic, and may 

-
be bioaccumulated by marine organisms if ingested in sufficient quantities. 

TURBIDITY 

Continental Shelf waters of the Gulf of Mexico are naturally turbid; Secchi 

depths are generally lm. or less ('Lee et al., 1977). At the Existing Sites, 

suspended sediment levels. ranged from 1. 0 to 2. 96 mg/ liter (see Appendix A). 

~earshore, suspende~ sediments are mainly inorganic matter (quart.z and clay 

minerals or iron-oxide aggregates), and generally result from the resuspension 

of bottom sediments by wind and tidal currents, commercial ship traffic, or 

~ shrimp trawling (Wright, 1978). Sabine River also contributes to local 

-

-

elevated levels of suspended sediments during periods of high runoff. 

Turbidity generally decreases with increasing distance from shore. As 

little as 0.125 mg/lj.te~ suspended sediments have been recorded in surface 

waters over ~he deep-sea floor in the Gulf of ~exico (Emery and Uchupi, 1972). 
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DISSOLVED Ol~GEN 

Shall.:>w waters at the Existing Sites are well-mixed most of the year and 

dissol vi::d-oxygen concentrations are near saturation. A seasonal thermocl ine 

may develop in spring and summer which retards mixing, and, as a result of 

microbial oxidation of organic matter, allows bottom waters to become 

relatively depleted in oxygen (sometimes below the established EPA minimum 

of 5 mg/liter). This condition can develop and persist until summer storms 

generate sufficient waves which again mix the water column. Dissolved-oxygen 

levels below 0.1 mg/liter have been recorded in bottom waters off Galveston 

( EHA, l 9i9). Similarly, levels as low as l. 3 mg/ liter have been measured near 

Sabine Pass during a period of summer stratification (TDWR, 1980). 

At the Existing Sites, dissolved-oxygen levels throughout the water 

column, measured after intense storm activity in September 1979, were all 

near or above saturation (see Appendix A). Similar dissolved-oxygen levels 

were observed from September to December 1977 (DOE, 1978). 

NUTRIENTS 

Nutrients concentrations in nearshore waters are relatively high but 

decrease with increasing distance from shore. lbe distribution indicates 

that estuaries supply nutrients to the nearshore gulf which, in turn, 

supplies nutrients to offshore waters (Brogden and James, 1979). 

Nutrient (e.g., orthophosphate, nitrate, ammonia) concentrations in 

nearshore waters of Texas are highly variable and influenced by general 

circulation patterns, river runoff, and utilization by plants (including 

phytoplankton). A recent surve~ at the Existing Sites revealed nitrate levels 
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rangi:ig from 0. 02 to 0.18 mg-N/liter, similar to levels measured in coastal 

~aters off Galveston Island (Borne and Swir~ky, 1979). Highes: nitrate levels 

at Sabine occur-red aearshore (Site 4) and decreased with increasing distance 

from shore (Horne and Swirsky, 1979). Ammonia (during the same survey) showed 

variable levels ranging from less than O. l to 0.3 mg-N/liter. Under the 

conditions present at the Existing Sites (pH 8, water temperature l5°C to 

25 °C), approximately 2. 7% to 5.4% of the total ammonia (or about 0.003 to 

0. 016 mg-N/_liter) would be present as un-ionized ammonia. Phosphate 

concentrations have.not been measured at the sites, but levels are expected to 

be low (less than 0.4 mg-P/liter), and similar to those occurring in waters 

off Galveston Island. 

TRACE METALS MID HYDROCARBONS 

. 
River-borne suspended particulates dominate the flux of met.a.1.s in.to 

· nearshore waters 4nd marine systems (Stoker and Seager, 1976). The 

equilibrium between dissolved and particulate phases is heavily ~ependent upon 

sal"i.nity, particulate organic carbon (POC), dissolved organic carbon (DOC), 

total suspended sediments, and dissolved silicon. The constant fluctuation of 

these parameters and coastal runoff, results in highly variable metal 

concentrations in the water column at the Existing Sites (Horue et al., 

l978a,b). 

Water-column trace-metal concentrations at the Existing Sites were 

variable, displaying no seasonal or spatial. trends (see Appendix A) • Concen-

trations of mercury, cadmium, and lead were low throughout the sampling area 

and were within the range reported for the general gulf coastal region near 

Sabine (DOE, 1978). All levels were well below EPA water quality criteria for 

marine waters (EPA, 1976). 
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?esr:icide concentrations ~ere all below decec:ion l!mits, except for 

:zeasurements of 0. Ol o.g/ g of polychlorinated biphenyls (?C! • s) at St:ations 6 

and lO (see Appendix A for station locations). 

Petroleum production and t:ne per:rochem.ic:al industry is the bac~one of ehe 

Sabine, Por1! Ar4:hur, and Orange, !e.'ltas, economies (CE, l975a). Sources of 

petroleum t;ydro.carbons (PRC' s) to the marine environment: are numerous, 

including river runoff, off shore oil and .gas production, transportation, and 

b:ine ciispcsal (DOE, 1978). Biogenic: hydrocarbons ( 3HC 's) are de:-ived from 

~ti:ie (plankton, !.nfauna) and teri:estrial (marsh plant:) sour:es. Scudias. of 

dissolved hydrocarbons in the ~aters off Texas Point indicate lavels s!.:nilar 

co chose found in other areas of che Gulf of !-!e."'!icc. Concentrations of toc1-l 

dissolved hydrocarbons :ange from. 0. 2 to 3 mg/ liter (DOE, 1978). Existing 

levels of PRC' s and Bl!C' s present !.n coas cal wa:ars sugges: :ha: both are 

relacively insoluble in water and are probably being removed from solution by 

partic:c.!.a~e matter, and ev~ncual!y deposited on ch.a sea floor • 
• 

A variety of trace contaminants (e.~., trace meta.ls, petroleum., and 

chlorinated hydrocarbons, and other organic materials coicmcnly U';)ressed as 

total o~ganic caroon (TOC]), can accumulate in sedi:encs. Elevated levels of 

aiarine sediment :ontaminancs are generally che resulc of anthropogenic ~n~uts 

(e.g., municipal and industrial wastes, urban and agriculcural ~unoff, 

at:uospheric fal.louc from. urban centers, anq accidental s~illaga). 
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Silty and clayey sediments have a greater absorptive capacity for trace 

c~~taminan:s and typically have higher TOC levels tha·n coarser material 

because of their large surface-area-to-volume ratio and charge density· 

Accumulation of trace elements, CHC's, and PHC's in sediments can have short

or long-term adverse effects on marine organisms. Many benthic organisms are 

nonselective deposit feeders which ingest substantial quantities of suspended 

and bottom sedimen:s. The potential for bioaccumulation of trace contaminants 

(e.g., ~ercury, cadmium, ~nd lead) and some chlorinated hydrocarbons by these 

organisms is of particular environmental concern. 

High concentrations of organic materials in sediments can lead to anoxic 

conditions resulting in the production of hydrogen sulfide and redw:tion metal • 

sulfides. Oxidation of ehese sulfides is responsible fo; much of the initial 

consumption of oxygen i.:mllediately following dredged material disposal. 

Significantly low~red oxygen levels in sediments or near-bottom Yaters can 

adversely affect marine organisms. 

Trace amounts of pollutants from - urban, industrial, . and agricultural 

activities enter the Sabine-Neches lJaterway and are adsorbed onto suspended 

material (silt, clay, particulate organic carbon). Some of these sediments 

are transported out of the water#ay during storms, periods of heavy rainfall, 

or ebb tides, and are distributed in coastal areas adjacent to the mouth of 

the channel, including the Existing Sites. 

Concentrations of trace elements ( 2ercury, lead, cadmium, and arsenic) , 

hydrocarbons, and pesticides at the Existing Sites are similar to levels 

measured for the entire region (see Appendix A; DOE, 1978; Horue and Swirsky, 

1979; CE, l975a). This suggests that previous disposal activity has not 

noticeably altered the background levels of anthropogenic pollutants. 

Of the trace contaminants measured at the sites, oil and grease and TOC 

showed a consistent decrease in concentrations with increas~ng distance 

....-. offshore (see Appendix A). High inshore concentrations of oil and grease and 

TOC appear to be a result of runoff from Sabine Lake, because inshore levels 
t - are similar to levels found within the lake. Oil and grease materials have 
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been shown to be 75 % weathered. petroleum. (DOE, l 978), hence there is little 

doubt cha: most of the oil and grease materials are derived from onshore 

industrial waste discharges. 

3-IOLOGICAL CONDI'I'IONS 

Biota in the water and benthic environments of the ODMDS are described in 

~his section.. Water column biota include phytoplankton, zooplankton, and 

nekton; benthic biota are compose~ of infaunal and epifaunal organisms. 

Benthic biota, especially the infauna,. are generally sedentary and cannot 

readily emigrate from an area of disturbance. The infauna, therefore, can be 

important indicators of environmental conditions. Dredged material disposal 

will have only short-term effects on planktonic communities because o= their 

natural patchiness and the transient nature of the water masses they inhabit. 

!iekton generally are not adversely affected by dredged material disposal 

because of their high mobi.lity. 

PHYrOP!.AmcI'ON 

Sampling 90 m.i southwest of Texas Point and near Freeport,· Texas, 

indicated the diatoms. Nitschia, Thalassiothrix, Thalassionema, Skeletonema, 

Chaetoceros and Asterionellato be dominant genera in the gulf (SEA.DOCK, 1976). 

Simmons and Thomas (1962) in a study along the Louisiana coast, from Main Pass 

to Blind Bay, and near Breton Island, observed similar genera of diatoms. 

Baalen (l9i6) reported a change from. diatom-dominated flora in nearshore 

waters of the Continental Shelf to coccolithophorid-dominated flora in deeper 

waters of the ~nelf. 

In the Shelf be~•een Galveston Bay and Texas Point, Drummond and Stein 

(1955) reported that particulate organic matter (primarily phytoplankton 

cells) was highest in nearshore locations and in areas of low salini:y. !he 

increased phytoplankton biomass in these areas was attributed to nutrients 

supplied from freshwater inputs. • 
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..... ZOOP!..ANICION 

Among the permanent members of the zooplankton ( holoplankton) , copepods, 

chaetognaths; cladocerans, and urochordates are m.ost'common. Mollusc larvae 

(pri~arily snails and clams), crustacean larvae (mainly crabs and shri:llp), and 

polychaete larvae are the . major components of the temporary z:ooplankton 

(meroplankton). Secondary sources of meroplankton are fish eggs and larvae. 

Harper (1977) reported that holoplankton included copepods, which comprised 

82! to 90%, and chaetognaths, which comprised 3% to 5%~ of the total 

holoplankton population. Meroplankton accounted for 3% to 5% of the total 

zooplankton population. 

Chittenden and McEachran (1976) described Continental Shelf ne~ton 

coir:munities as those inhabiting the white shrimp grounds (J.5m to 22m deep), 

and :hose within the brown shrimp grounds (22m to 200m deep). Animals in the 

white shrimp grounds are generally lower in relative biomass, species 

diversity, and abundance than populations occurring in the brown shrimp 

grounds further from shore. Differ enc es are related to the more stable 

environment (less variability in temperature and salinity) and grea_ter 

topographic relief in the deeper waters of the brown shrimp grounds 

(Chittenden and McEachran, 1976). 

The most abundant species of demersal fish present in the white shrimp 

grounds are members of the drum family (Scienidae; Chittenden and McEachran, 

- 1976; ~oore, 1964). Sampli:lg of shrimp trawls show the fish catch (by 

percent} is composed primarily of Atlantic croaker O!icroi:>ogon undulatus, 
4 

30%), Aelantic cutlassfish (Trichiurus lei:>turus, · 14%), silver seatrout 

(Cynoscian nothus, 13%), star drum (Stellifer lancelotus, 10:) spotted 
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saatrou: (C·,.noscion arenar:!.t!s, 8%), Aelantic: t:hreadf:!.n (?olvdact:zlus 

oc~or.e?:tUs, 3%), and sea catfish (Arius felis, 5%; Chi::enden and !ic~c:hran, 

!.976). 

Interstate Electronics Corporation (IEC) collected trawl samples at the 

: Site Number 31 and at a control station in September 1979 and January 1980. 

Twenty-five species of finfish were identified (see Appendix A). 'nle 

nui;ierically abundant fishes caught in September were striped anchovy, Altantic 

croaker, sea ~tfish and red drum. During the January survey, Gulf butterfish, 

banded qrum, fringed flounder, silver sea trout, and sand sea trout were most 

abundant. Survey results generally agreed with Chittenden and McEachran (1976). 

In addition to the fish species present, one species of squid (Lolliguncula 

brevis) was common (see Appendix A). 

!!est: mar:.ne mammals in Che Gulf of ~xi:o usually occur i:i of!shcre, 

c:en:=al ~:ers of the Gulf away from the ~xisti:ig Sites (Table 3-2). However, 

some s~ecies occur in nearshore areas off 1'e:tas Poine, occasionally passing 

th:-ough the ::x~ st:ing Sit: es. These i=.clude ehe spot:ed long--...ose dolphin 

(St:enella olagiodon) and r:he Atlantic bot~lenose dolphin (Tursio~s c=u~catus). 

~.arine =&mnals oc:urTi:ig in the Gulf of ~exico are l!sted in Table 3-2. 

3-18 

-· 

-
-
-

-

-

-

-
-



-
-

-

-

.... 

TABLE 3-2 
SP!CllS OF MARL'IE MAMMALS KNOW TO OCCUR. IN Tm! GULF OF MEXICO 

· Common Name 

Antillean-beaked 

Black right 

Blue 

3ryde' s 

Dwarf sperm 

False killer. 

Fin 

Goose- beaked 

Humpback 

Killer 

!oti.nke 

Pygmy killer 

Pygmy sperm 

Sei 

Shorr-finned pilot 

Sperm 

Atlantic bottle-uosed 

Bridled 

Gray's 

Risso' s 

Rough-toothed 

Saddle back 

Spinner 

Spotted 

California sea lion 

~est Indian 

Scientific. Name 

Whales 

Mesoolodon europaeus 

* Balaena glacialis 

* Balaenootera musculus 

!· brydei 

Kogia simus 

Pseudorca cassidens 

* Balaenootera physalU$ 

Ziphius cavirostris 

Megaptera novaeangliae 

Orcinus ..2.!5:!. 
Balaenoptera acutorostrata 

Feresa antenuata 

Kogia brevicens 
* Balaenootera borealis 

Globiceohala macrorhyuchus 
* Physeter catodon 

Dolphins 

Tursioos truncatus 

Stenella frontalis 

!· coeruleoalba 

Graml>US sriseus 

Steno bredanensis 

Delphinus delnhis 

Stenella longirostris 

!· plagiodon 
Pinnipeds 

Zalonhus calif ornianus 

Mfnatee 

I Trichechus manatus* 

*Endangered species (Federal Register, 1975) 

Source: DOI 1977 . 
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Kai:h and Hulings (1965) sampled macrofauna between Sabine Pass and Bolivar 

Pass, and concluded that the infauna! assemblages were typical of s~nd, mud, 

and :ixed substrates. In si:zlilar benthic studies off Galveston, Texas, Henry 

(1976) collected 170 species in monthly samples of macrofauna; polychaetes 

were t~e dominant taxa, but the most abundant species were the hemichordate 

3alano2lossus. sp., the nemertean Cerebratulus lacteus, and the gastropod 

Nassarius acutus. 

3enthic organisms in the Sabine ?:ntrance Channel sampled by EPA./IEC in 

September 1979 and January 1980 were similar to those colleced by Keith and 

Hulings (1965), with macrofaunal species being characteristic of mud and sand 

habitats. Dominant species at each of the 12 stations are listed in Appe.n

di:t A. Five species displayed greater abundances in September 1979 than in 

January 1980. 

Epifauna of the ShalloW-Water Area (depths of 3m to 22m) .off Texas Point 

are dominated by white shrimp; however, brown shrimp, blue crab,· mantis 

shrim.p, seabob shrimp, and broken-neck shrimp are often abundant (Brogden and 

James, 1979). Brown and white shrimp and blue crab are important commercial 

species along the Texas-Louisiana coast• 

Brown and white shrimp occur in the vicinity of the Existing Sites, and the 

area is among the prime shrimping grounds f.or white shrimp. Shrimp use 

estuaries and adjacent nearshore waters as a spawning and nursery area. 

A shrimp life cycle is schematically illustrated in Figure 3-4. 

Populations of brown and wh!te shrimp in the Gulf are highly variable 

depending on the season and life stages present (Figure 3-4; Ringo, l 963). 

Spawning grounds for the brown shr:!mp are generally at a depth of about 27m 

from March through April and November through December. Sowever, spawning 

brown shrimp are caught year-round at depths of 45m to llOm with peak. 

occurrence in autumn. White shrimp spawn from spring to early autumn, in 

depths of 28m to 37m; within a few weeks spawning shrimp move into waters 

about 14m. deep. 
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SPAWNING 

P'igure 3-4 • Annual Life Cycle of Commercial Shrimp off Te%as 

Blue crabs are common in bays, estuaries, f~eshwater, and in th.e Gulf of 

Mexico. Males tend to stay in lower salinity waters, whereas females 

generally mig~ate to higher salinity areas of bays or out to sea. Fertilized 

females move to the open gulf from March through August. During winter, crabs 

of both sexes seek higher salinity water, and may winter in burrows (Lindall, 

et al., 1972). 

THREATENED AND ENDANGERED SPECD:S 

Threatened and endangered species occur-ring in the Gulf -of Mexico are 

presented in Table 3-3. 

Probably less than 50 endangered brown pelicans occur along the Texas coast 

(Smith, 1975), hence a few might reside near the Existing Sites (ERA, 1979). 

Little information is available on the frequency of occurrence of Soea 

turtles and manatees along the Texas-Louisiana coast, but in the Sabine area 

they are considered rare (EHA, 1979). 
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TABLE 3-3 
nmEATENED AND ENDANGERED SPECIES 

OF TB! TEXAS-LOUISIANA COAST 

Common Name 

Brown pelican 

Leatherback sea turtle 

Atlantic sea turtle 

Green sea turtle 

Loggerhead sea turtle 

Sperm whale 

Fin whale 

Blue whale 

Black right whale 

CarTibean manatee 

Scientific Name 

Pelecanus occidentalis 

Der.nochelvs coriacea 

Le~idochelvs kem~i 

Chelonia mydas 

Caretta caretta 

Phvseter catodon 

Balaeno~tera phvsalus 

Balaenoptera musculus 

Balaena glacialis 

Trichechus manatus 

':'here are only a few records of sperm whale, fin whale~ blue whale, and 

~lack right whale (all endangered species) occurring along- the Texas-Louisana 

coast, and sitings of these animals are quite rare (EHA, 1979). 

DREDGED MATERIAL DISPOSAL AT 
THE EXJSTING AND OTHER SITES 

RECENT DREDGED MATEllAL DISPOSAL ACIIVll'llS 

Dredging in the Sabine-Neches ·Waterway was authorized by the River and 

Harbor Act of 25 July 1912, . and modified by subsequent acts, the latest of 

'ahich occurred 23 October 1962 (CE, 197Sa). Existing Site 4 has been in use 

since 1931 for disposal of material dredged froui Sabine Entrance Channel. 

Prior to the 1960's, dredging did not occur in the Entrance Channel, seaward 

from Existing Site l. When the Entrance Channel is dredged, sediments a:e 

dumped i:i one of the four Existing Sites closest to the area of dredging. 

Append:!.:t E (Public Notice No. SN-M-1) describes the dredging project and the 

present dimensions of the dredging activity in the Sabine-Neches Waterway. 

Dredging volumes are presented in Tabl.e 3-4. 
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T.~LE 3-4 
DREDGED AN?-TUAL AMOUNTS OF ~.ATERIAL DISPOSED OF IN 

ncEAN SITES FROM SABINE-NECHES WATERWAY, TEXAS 

Fiscal Year 
3 

Volume (yd ) 

1960 3,438,000 
1961 3, 095, 000 
l96Z 3,882,000 
1963 4, 252, 000 
1964 l,566,000 
1965 2, 117, 000 
1966 l,988,000 
1967 1,076,000 
1968 4,026,000 
1969 7,630,000 
1970 10, 394, 000 
1971 8,907,000 
i972 7,604,000 
1973 3,479,000 
1974 7,602,000 
1975 7,188,000 
1976 4,677,000 
1977 - - ... -
1978 2,914,000 
1979 3,377,000 

Average 4,460,600 

Source: Medina, personal communication* 

**Dredging was not performed in 1977 

Aside from the four Existing Sites, the only other site that has received 

material dredged from the Sabine-Neches Waterway is across the Entrance 

Channel from Existing Site 4. This area received dredged material from 

side-cast dredging operation in 1964. 

?!IYSICAL CRARAC'!EllSTICS 

Sediments dredged from the Sabine Entrance Channel are primarily silts and 

clays. The CE conducted graia-size analyses of dredged materials over a 

* R. Medina, <!l:'erations and Maintenance Branch, CE, Galveston District. I 080. 
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5-year period, from 1973 to 1978 (CE, l978a). These data indicate that from 

the shoreline to a distance about 10 nmi offshore, clay is the predominant 

coml)Onent of channel sed.i:Jlents, ranging from 63% to 70%. Further off shore,. 

silt becomes the major size fraction, ranging between 43% and 59% (Table 3-5). 

Clm!ICAL CRARAC"!llISTICS 

Concentrations of chemical constituents in sediments dredged from Stations 

S-1, S-2, S-3, and S-4, located within the Entrance Channel adjacent to Sites 

1 through 4, respectively, are listed in Table 3~. Arsenic, chromium, 

copper, lead, mercury, zinc, ammonia (as nitrogen), nitrate (as nitrogen), 

total organic nitrogen, oil and grease, lindane, heptachlor, and chlordane 

concentrations all decreased with increasing distance from shore. Remaining 

constituents showed no obvious spatial distribution pattern (Horne and 

Swirsky·, 1979) • 

PRESENT AND. FUTURE STUDIES 

No su.n'eys are presently being conducted at the Existing Sites. Futw:e 

surveys may be necessary to provide data to make a disposal-impact evaluation 

(see Chapter 2). The CE conducts s-tudies at the Existing Sites for ·a 

coutinuing evaluatiou of the potential environmental. effects of proposed ocean 

disposal of dredged materiali ..... (Rora.e and Swirsky, 1979). 

TABLE 3-S 
PHYSICAL CRARAC?nl.STICS OF DUDGZD MATERIAL 

IN SABINE DTIWiCE CBilNEL 

Studies have 

Distance from Texas % Sand % Silt % Clay 
Point (mi) 

2 4 
4 3 
9.S 4 
ll 12 
13 7 
14 ll 

Source: Horne and Swirsky, 1979 
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TABLE 3-6 
MEAN CONCENTRATIONS OP CONSTITUENTS MEASURED IN SEDIMENT 

SAMPLES COLLECTED IN SABINE-NECBES ~ATERWAY 

* Parameter (Unit) s-1 S-2 s-3 

Solids_(%) 58.09 54.38 61. 7l 

Arsenic . 15. 67 15 15 

Cadmium <l <l <l 

Chromium 9 10 8 

Copper 7.7 14 11 

Lead 15 17 16 

Mercury 0.24 0.25 0.23 

~ickel 25 20 17 

Zinc 42 52 46 

Amconia-N 29 32 26 

~itrate-N 2 3 
., 
.J 

~itrate-N <l <l <l 

Total.Kjeldahl-N 433 690 360 

Oil and Grease 355 337 136 

Arochlor-1242 <O.Ol <O.Ol <O.Ol 

Arochlor-1254 <0.0l <O.Ol <O.Ol 

Lindane <0.001 <0.001 <0.001 

aeptac~or <o. 001 <0. 001 <0. 001 

p,p'-DDD <0.001 <0.001 <0.001 

p,p'-DDE <0. 001 <0. 001 <0. 001 

p,p'-DDT <0.001 <0.001 <0.001 

Chlordane <0. 001 <0. 001 <O. 001 

Dieldrin <0.001 <0.001 <0.001 

Endrin <0.001 <0.001 <0. 001 

Toxaphene <0.0l <0.01 <O.Ol 

Mirex <0.01 <0.01 <0.01 

Methoxychlor <0.01 <0.01 <0.01 

* Concentrations in mg/kg unless other-.rise specified. 

Source: Horne and Swirsky, 1979 
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52. 78 

15 

<1 

8 

ll 

25 

0.27 

26 

50 

43 

<;3 

<l 

673 

98 
. 

<O.Ol 

<O.Ol 

<0.001 

<O. 002 

<0. 001 

<0. 001 

<0.001 

<O. 001 

<0.001 

<O. 001 

<0.01 

<0.0l 

<0.01 



included bioassay and bioaccumulation tests, sediment che?nical analyses, and 

seawater and elutriate tests (Rome et al., l978a,b; Horne and S~irsky 1979). 

FISHERIES 

PRESENT AND POTENTIAL ACTIVITIES 
IN THE VICJNITY OF THE SITES 

!he Gulf of Mexico supports extensive commercial and recreational 

fisheries. In 1979, commercial fishery landings in the Gulf of ML~ico were 

2 billion pounds, with a cash value of about $530 million. The principal 

species caught in the Gulf are shri:np and menhaden. In 197 9, Cameron, 

Louisiana, located 2 7 nmi east of Sabine, Texas, was the lead'ing port in the 

United States for quantity of commercial fish landings, with a total catch in 

excess of 59~ million pounds, worth over $34 million. Total Louisiana fishery 

landings for the same period were l.5 billion pounds, worth about S200 million 

(DOC, 1980). Commercial and recreational species caught in the Gulf are 

listed in Table 3-7. 

The shrimp fishery is the most valuable commercial fishery off of the 

Texas-Louisiana coasts. In 1979, the commercial shrimp fishery in the Gul! of 

~exico lauded 206 million pounds of shrimp, worth $378 million (DOC, 1980). 

Brown shrimp are caught in nursery areas and in the nearshore region (24m to 

36m) as they migrate to their centers of abundance seaward of the Existing 

Sites. White shrimp are harvested from the estuaries and the nearshore gulf 

(3m to 22m). The annual cash value associated with shrimp, crab, and oyster 

catches is four times that of finfish, with shrimp catches com.prising the 

greatest_ dollar amount. 

Menhaden contributes the greatest volume of commercial finfish landings in 

the Gulf. During 1979, l. 7 billion pounds (worth a cash value of $377 

million) were landed. Menhaden are processed to obtain oil and fishmeal. 

Purse-seining within 3 omi of the coast accounts for most of the harvest (DOC, 

1980). Most of the menhaden are caught east of the !xisting Sites, but up to 

25% of the catch landed at Cameron, Louisiana, is taken from coastal waters 
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TABLE 3-7 
DISTRll1JTION OF COMMON COMMERCIAL AND RECltEATIONAL FISH 

SPECIES ALONG TBE T.EUS COAST ~TH SEASONAL OCCURRENCES AND ABUNDANCES 

Species Ra bi ta t:-Remari:c.s Winter Spring 

I 
Summer Autumn 

Common !fame 

Pomatomus saltatrix 
Bluefish 

Sarda sarda 
Atlantic bonito 

'Sa~re marinus 
Gafftopsail catfish 

Rachzcentron canadum 
Cobia 

Co::znhaena hi2ourus 
Dolphin 

Pogonias cromis 
Black drum. 

Sciaeno'Ds ocellata 
Red drum 

Paralichthzs 
lethostigma 

Southern flounder 

Z~ine~helus nigritus 
Warsaw grouper 

Caranx hinnos 
Crevalle jack 

!ttineEhelus itajara 
Spotted jewfish 

0 • P-resent 
X • Abundant 

Offshore; in schools 

Off sbore; blue water 

Bays, passes, and 
along beaches, active 
in currents, all 
Texas Gulf coast 

Around floating 
objects, harbors, 
and docks 

Open water near 
floating seaweed 
and driftwood, warm 
seas 

Shallow bays, all 
Texas coast 

Bays, passes, 
channels 

Sandy, sil t:y bottoms 
along shores of bays 

Large specimens on 
snapper banks, small 
ones in bays near 
channels 

Of £shore, young in 
bays, around bridges, 
pilings 

Jetties, pilings, 
old wrecks, inshore 
coral reefs, 
entrances to creeks 
and sloughs 
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TABLE 3-7 (continued) 

Species 
C0tmZ1on Name 

Me~ticirrus 

littoralis 
Gulf id.ngfish 

~· americanus 
Southern k.:!.ngf ish 

Scomberomorus 
cavalla 

King mackerel 

~· maculatus 
Spanish mackerel 

3revoortia oa:ronus 
Gulf menhaden 

!· gunted 
Finescale menhaden 

'Mu2il cenhalus 
Striped mullet 

Trachinotus 
carolinus 

Florida pompano 

Istiot>horus 
olatzt>terus 

Sailfish 

Cvnoscion nebulosus 
Spotted seatrout 

Archosar!!:!s 
orobatoceohalus 

Sheepshead 

Lutjannus 
cam.nechanus 

Red snapper 

O • P-:esent 
- X • Abundant 

Ha bi tat-Remarks 

Gulf; feed in sandy 
bottom bays 

Gulf; feed in sandy 
bottom bays 

Reefs, deep clear 
water 

Mouths of harbors 
and passes, young 
in surf 

Gulf, bays, open 
water 

Gulf, bays, open 
water 

Harbors, beaches, 
mouths of rivers 
~nd bays; school 

Passes, surf 

Far offshore, 
deep water 

Bays, Gulf beaches, 
grassy areas 

Pilings, jetties, 
oyster reefs 

Generally on offshore 
reefs 
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!.\BL! 3-7 (continued) 

Species 
Common Name 

Centrooomus 
undeci:nalis 

Snook 

7hunnus atlanticus 
Blac:kf in tuna 

T. thynnus 
Yellowfin tuna 

Acanthocvbium 
solanderi 

wahoo 

Leiostomus.xanthurus 
Spot 

~icrooogon undulatus 
Atlantic croaker 

Cynoscion are~arius 
Sand seatrout 

Cvnoscion nothus 
Silver seatrout 

Chaetodioterus f aber 
Atlantic spadef ish 

Anc.,loosetta 
auadrocellata 

Ocellated flounder 

0 • Present 
X • Abundant 

,,-. Source: CS, 1975b 

-

. . 

Ha bi t:a t-Re::J.arks 

Mouths of rivers 
and streams, frequent 
passes, inlecs, cuts; 
spawn during summer 

Offshore waters; 
feed on menhaden; 
school in offshore 
waters 

Offshore waters; 
feed on menhaden; 
school in off shore 
waters 

Open ocean, deep 
reefs (Freeport-
Port Isabel) 

Bays, nearshore 

Bayous, ~hannels, 
off shore 

Bays, channels, 
offshore 

Bays, channels, 
off shore 

Bays, channels, 
off shore 

Bays, nearshore 
Shelf 
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0 0 x 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 x x 

x x x 

0 0 0 0 

0 0 0 0 

0 0 0 0 



* ~~t~een Galveston and Sabine, Te.~as (Swindell, personal communication). The 

:: · sti~-; Si t:es are all seaward· of the pri?ne menhaden fishing grounds, ~hich 

are t.lithin 3 ami of shore. 

Waters off Sabine are used for various recreational activities including 

f!shing, boating, swimming and other marine-related activities. 

According to testimony given in o.s. Congressional Hearings and reported by 
the CE (1975a), the Sabine-Neches port system ·1s among the top 10 ranked of 

all America's vital arteries of ocean commerce on which the economic. securi~ 

of the nation is increasingly dependent.• Major i::lport and export commodities 

include petroleum products (gasoline, oils, and jet fuels), chemicals 

necessary for petroleum production, corn, wheat, marine shells, and iron 

products. Five refineries on the Sabine-Neches Waterway proces~ about 12% of 

U.S. petroleum--annually, aAd these refineries rely- on· large,. dee~draft 

tankers. In 1978, foreign and.domestic ships using th~ Sabine-Neches WaterJay 

carried an excess of 50 million short tons of commodities (DOC, 1978d). 

OTBElt OCEAN DISPOSAL SinS IN TB! VICINITY OF TB! EXIsnNG SnES 

The Existing Sites are the only currently use~ ocean disposal sites in the 

Sabine area, al though there· are other exist in~ dred2ed material disi>osal sites 

alon~ the Texas-Louisiana coast. A discontinued disposal site for industrial 

wastes lies 110 nmi south of Galveston centered at 27•3o'N, 94•3o•w. In 

addition, a discontinued dred2ed material disposal site exists on the other 

side, of the Entrance Channel from Existing Site 4, which was used for a 

experimental side cast dumpin~ ooeration in 1964. 

*E.W. Swindell, Jr., Wallace Menhaden Products, Inc., New Orleans, LA (voting 
member of Gulf of ~exico Fishery Management Council). 1980. 
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on AND GAS c:P!.ORATION AND DEVELOP~ 

Oil and gas production in the Gulf of Mexico is a major source of income 

aud employment to the states bordering the gulf. Between 1954 and l 978, oil 

and gas production in the coastal waters off Texas and Louisiana had a total 

production value of over $39.8 billion (DOI, 1981). 

All existing Gulf leases are part of the Bureau of Land Management (BL.~) 

Outer Continental Shelf (OCS) Oil and Gas Lease Sale, and are in waters less 

:han 200m deep. The greatest concentration of these leases occurs approxi

mately 80 to 90 nmi from shore, in regions known as the High Island and 

Cameron areas; few active leases occur in waters less than 40m deep. 

at present there are active oil and gas leases and. production structures 

within Existing Site 3 (DOI, 1977; Tennessee Gas and Transmission Co., 1980; 

Turner, unpublished). However, these are few in number and the chance of any 

problems arising from interference be~•een drilling and· production operacions 

and dredged material disposal operations is not significant. 
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Chapter 4 

ENVIRONMENTAL CONSEQUENCES 

Adverse impacts from dredged material disposal at the 
Existing Sites i~clude decreased abundances of some benthic 
species, temporary formation of mounds, and short-term 
increase in turbidity levels. 

This chapter examines available scientific and analytical data to determine 

the environmental consequences of disposal of dredged material at the Existing 

Sites evaluated in Chapter 2. Of primary concern in the study of disposal of 

dredged material in the ocean are the potential adverse impacts on man. 

Environmental effects of dredged material disposal at the four Existing 

Sites discussed in this chapter. 

o Effects of environmental changes directly affecting public health 

(specifically, commercial or recreational fisheries) and safety 

(navigational hazards); 

o Effects of disposal operations on aesthetics; 

0 

0 

Environmental consequences of dredged material disposal, including the 

assessment of the effects on biota, water chemistry, and sediments of 

the sites; 

A description of unavoidable adverse environmental effects and 

mitigating measures; 

o Relationships between short-term use and long-term productivity; and 

o Irreversible or irretrievable conmitments or resources which would occur 

if the proposed action is implemented. 
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EFFECTS ON PUBLIC HEALTH AND SAFETY 

Ensuring·the protection of public health and safety from potential adverse 

effects of dredged material disposal in the ocean is a primary concern. There 

exists a potential hazard to health and safety by the nature of the disposal 

operation, by the material to be dumped, or both. Hazards to navigational 

safety may ar~se from shoaling of the material or movement of disposal vessels 

to and from disposal sites. Health ha%ards may arise if there is toxic 

bioaccumulation of certain chemicals in organisms consumed by the public. 

Potential effects on human health can be inf erTed from bioassay and 

bioaccumulation tests performed on marine organisms. Bioaccumuation tests 

show that aliphatic petroleum hydrocarbons are acc~ulated ·by polychaetes 

placed in dredged material from the Entrance Channel adjacent to Site l (Horne 

et al., l978a,b). Thus, sediments from the disposal sites should be monitored 

to ensure that bioaccumulation does not result in any. long-term adverse 

effec:s to the biota or the public (see Chapter 2, "Mani torin:g. the Disposal 

Site" section). 

- Navigational haurds resulting from transit to and from disposal sites 

are expected to be minimal. Disposal operations take only a few minutes, and 

hopper-dredge operation is governed by USCG regulations. 

Potential navigational problems may arise if more oil and gas struc:ures 

are placed within Existing Site 3, because additional structures Within the 

site may limit availability of navigable waters, and thereby create traffic 

problems between vari~us oil platform service vessels and the hopper dredge. 

In the event of navigational problems, designation of. an alternative site 

(possibly within the Sballow-l'iater Area) may be necessary. 

EFFECTS ON AESTHETICS 

Aesthetics of nearshore waters and beaches are unaffected by dredged 

material disposal because the near~st disposal activities will be more than 
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2.5 nmi from shore. Nearshore waters are naturally turbid, and the disposal of 
. . 

dredged material will not l~ave a permanently detectable surface plume. 

EFFECTS ON THE ECOSYSTEM 

Effects of dredged material disposal in the ocean on the ecoystem is of 

public concern. Some effects are large scale and immediate, however, others 

are subtle and often difficult to assess. For example, it is difficult to 

differentiate between the natural fluxes in diversity and composition of 

biological communities. Consequences of many effects may be difficult to 

interpret in light of incomplete knowledge of biological pathways, ecology of 

organisms, and community dynamics. 

Ef fee ts of dredged material on the ecosystem depend upon several factors: 

sedimentary characteristics of the dredged material, degree of similarity 

between dredged sediments and those of the site, amount of material to be 

dumped, frequency of disposal, chemical characteristics of the dredged 

material, nutrients associated with dredged material, and turbidity associated 

with disposal operations. Physical and biological ctiaracteristics of the 

receiving environment are equally important. Effects of dredged material 

disposal may be lessened by locating disposal sites in a high-energy 

environment where mixing and _ dilution are maximized and sediments are 

occasionally disturbed (i.e., nearshore), or by siting them in an area where 

productivity and mixing are relatively low (i.e., deep ocean). 

PHYSICAL CONDITIONS 

The most significant potential physical effect of disposal at the Existing 

Sites would be shoaling resulting from the accumulation of sediments at the 

disposal sites. All Existing Sites are near shore, and although temporary 
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::10 u::.ds are f o r=ed, sed i:ien ts are soon eroded by i:he in 1: a:s·e physical 

condit:ior.s (e.g., cur:iects, wau~s, and stor.:s). 'nlere is no avider.~t? of 

::ound.!.ng des'?i:e ZO 7ears. of disposal, :hereiore shoaling will not ~e a 

:~~g-ter.:i environmen:al problem. 

Certain coustic~ents present i: c=ace amounts i~ dredged material will be 

re.leased into· the ·.-ater upon disposal in che ocean. ?lutriate tas:s i~dicate 

:~at the coml'Onents that :nay be released from Sabine Ent::ance Channel dredged 

:nater!al are dissol·1ed a:mouia, '!litra:e, o-rganic ttit:-ogen, cadm.iu::, a:id 

~ercury. Constituents =eleased T..1ich dredged t:iaterials ~y tam.pora:ily e~ceed 

ex.ist!:1g water quality crl:eria (E.PA, 1976) bu~ levels ._ould be quickly 

:'educed to ambient levels by turbulent mixing-· and dispersioa.. The· Ocean 

Duwping Regulations ackllovledge the a!orementioned dynamics of ocean disposal 

ax:d allov ,.•ater quali:y crl:eria to be exceeded dt.:ring a. 4-hour period of 

i:lit!al m:L""t:!.ng (40 en 227.29). Sowever, levels of all released ~c:nponents 

~us~ mee~ the c:.-i:eria a:~ar this period. 

~~ COLOOT 

Turbidicz 

Turbidity changes ea.used by disposal of -d=edged :ia.ter!.a.l ma.7 be both 

adve~se and beneficial to :~e enviromnen~. 
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Adverse effects of turbidity might include temporary decreases in light 

penet:-ation (possibly reducing photosynthesis), mechanical . ~brasion of the 

filter-feeding and respiratory structures of animals, and adsorption of 

essential nutrients from the water (Sterne and Stickle, 1978). 

Beneficial effects of turbidity might include the release of nutrients and 

the adsorption and subsequent removal of undesirable chemical contaminants, 

(Sterne and Stickle, 1978)·. 

Large quantities of suspended material may be released during dumping. 

Calculations (based on percent silt and clay and bulk density of the dredged 

~terial of Sabine Entrance Channel) indicate that approximately 40% of the 

mater:!.al will be released as suspended particulate matter (SPM) (see 
3 Appendix C). A l,100-m hopper dredge Wi_l.l, therefore, release approximately 

450 m
3 

of SPM each ti:ne dredged material ~s dumped. 

Because the density of the S?.1 is considerably greater than water, most ·of 

the material wiil fall d.irectly to the bottom in the form of a jet of. dense 

fluid (Bokuniewicz et al., 1978) •. Upon reaching the bottom, dredged 

materials, ambient water, and bottom sediments will spread out radially from 

the point of impact. Silt and clay lost from the jet will settle more slowly, 

as individual particles, creat:ing a residual turbid plume. According to 

S_t:okes Law, 90% of these particles will settle slower than 0. 07 cm.Is, and 50% 

will settle slower than 0.005 C!A/s (Sverdrup et al., 1942).· 

Concentrations of suspended particulate matter in the descent jet have been 

reported in excess of 100,000 mg/liter (CE, l975a). Initial mixing 

calculations indicate that the minimum dilution factor of 1:5,000, which would 

be necessary to reduce SPM levels in surface waters to ambient levels, will 

not occur because most of the descent jet material will sink to the ocean 

floor; however, continuous mixing and dispersion should rapidly bring levels 

down to ambient concentrations of l to 10 mg/liter (see Appendix C). 
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.~ .. re?"se e.f!ec:s of t".lrbidie7 i:light include te:iporar7 decreases i: ligh: 

?enet::-a:!.on (possibly reducing phot:::>syuthesis) , :iechanical abrasion of the 

f:!.ite:-feedi~g and respiratory str~c:ures of ani:nals, and adsor~tion of 

esseu:ial ~ut=ien:s f=om the water (Sr:e~e and Stickle, 1978). 

Dissolved Oxygen 

Dis?Qsal of dredged material at any !.xisti:g Si:e would. cause temporary 

decreases in dissolved-oxygen concent=a:ions a.ear the af:!ec:ed araa. The 

a:tici?ated reduction of dissolved oxygen in :he descent jec and bot~cm surie 

would be higher, but· both are shor~l.ived phenomena, a:d d.:.luticn i: all c.a.sas 

-.ill act to :1:1.imize- any adverse il:ipacts. 

~ut:nent:s 

Releases of nutTients from dredged material can s:~u.late e.~cessive gro~h 

of phytoplankton, but in greater concentrations can ?rove co be :oxic 

(Pequegnat ec· al., 1978) •. The potential, occurrence of eir:her effect is 

de-pendent on the coucent:rat:ious of const:ituents released anci environmental 

!ac:ors (particularly, dissolved-oxygen levels and :ixi:lg and dilution races). 
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TJn-ionized ammonia is known to be toxic to aquatic organisms. In seawater, 

un-i0nized ammonia may range from 5% to 8% of total ammonia, dependin~ on water 

temperature. nie hi~hest concentration of ammonia found in an elutriate test of 

renresentacive sediment samples was 3.6 mg/liter (Horne, 1Q7q), which would only 

require a~proximately 40-fold dilution to achieve background concentrations. A 

minimum dilution factor of 1:5,000 for the Existin~ Sites (zone of initial 

mixing), would reduce ammonia levels immediately to background levels. 

'!RACZ EU:M~rrs AA.'ID cm.oRL.~ATED R'YDROCAABONS 

Elutriate tests on Sabine Entrance Channel sediments indicated that :ercury 

and cadmium ~y be released in small quantities; however, the initial 

~ixing-zone volumes for the sites are more ~ than adequate co dilute the 

aaterials to ambient levels (Rome and Swirsky 1979). 

Unlike trace metals and nutrients, chlorinated hydrocarbon pesticides and 

PC!' s do not naturally o~cur in sediments, and presence·· of these substanc-es 

are due entirely to anthropogenic (man's) activities· (Brannon, l9i8). 

Contaminants are usually tightly bound to sediments, and only limited 

quantities are released to interstitial waters (Burks and Engler, 1978). 

Elutriate analyses and bioassays of dredged material from the Sabine 

Entrance Cbannel System confir.ned that pesticides and PC-!' s would not 

adversely affect water quality at the Existing Sites (Rome and Swirsky, 

1979). 

SEDIME.'tTS 

Contaminants in dredged material are not generally released into the water 

following disposal, but remain associated with the solid fraction of the 

sediments (3rannon, 1978). Therefore, disposal of dredged material is most 

likely to adversely affect the benthos (Brannon, 1978). Solid-phase bioassays 

on appropriate sensitive marine organisms demonstrated that the dredged 

material from Sabine Entrance Channel does not pose an unacceptable hazard to 
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the :iarine e:viron::ient (Hor:ie and Sw;.rsky, 1979; EE.A, 1978). 

bioacc:umulat:ion studies did show a siguiiic:ant accumulation of aliphatic. 

pee:-oleum hydroca:bons in polychaeces placed i: dredged sedi:nents 

~~::ance Clannel adjacent to Site l. 

!IOI.OG!CAL CONDITIONS 

3ntT:iCS 

f-:-om :he 

!'he ~ost sig:iiicant adverse i:ipacts of d:edged m.atar!al dis?osal have been 

observed in ehe benthos ('~right, 1978). The benthos are af:ec:ed by bur~al 

and s:otheri:g, ~hich tem;orarily reduce ab'-!Ildances of benthic species. The 

in:ensity of t:~is e.f:fec~ vaties with t/?e of dredged =ae.erial, thickness of 

t~e overburden resul:i~g from dumping, frequency of dumping, benthic orga,ni.sms 

i~olved, and physical processes of the =eceiving e?IVironment. 

Infaunal st:udies indicates that species composir:ion· is similar i:iside and 

outside of :he sites. ~ine sediments dumped on Che sandy bottom at Sites l and 

2 may ~e ~nnowed by :ur~ulence and cun:-ants in che area, perhans miti~acin~ r:he 

effec: of dumpin2 silts and c:lays on the sandy subsc=ace. !n addition, any 

banks for:ned E::oa dumping are almos c r:otally ob l i:era<ed durinsr tropical stor.n 

a~ hurTicane passages. 

I:i geueral, i: a-ppears that disposal of d:-edged. ::iaterial a.t r:he Zzisci:ig 

Si:es has =esul:ed in localized decreases i: i'OPula:ion densities of ben:hic 

i:llau::.a. This reduc :ion in population density 1.s probably a ?roduct of· 

continual disru~tion of :he environment by regular and repeated du:pi~g in che 

a:-ea (CZ, l975a). Alchough abundances of some oe::hic populations are ~educed 

at the si:es, Che efiect is localized; control stations near the sites 

c~n~ai=ed :nacrobenthi: abundances s!.::lilar to :hose of the sur~ound!~g a:ea. 
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~ek:on are generally· not affected by dredged material disposal (wright, 

1978; 3rannon, 1978). E.ffec:s. are li:lited to a temporary avoidance ·of ··the 

plt::le ~hi:h is present during du:iping activi:ies. 

The a: (l975a) stated that for swi:miing o=ganisms, ..... ::here "•a.s :io 

significant differences between popu.la:ions in the disposal area a:d 

populations in nearby undisturbed Guli bottom areas.· 

aenningseu (1977), i!l a se-~dy ~ear Galveston, stated: iJredging and dredged 

:saterlal disposal did not appear det%'llental to nektou, .. !.::.elusive of shr!:ll> 

species; ~em:Ungsen' s data i!ldicated that: abundances c: ~ek-:o: a.re only 

tcporarily reduced after ·disposal operations, and abundances appeared to 

re~urn to nor.nal '..rithin l month of disposal. Ta??lpo-rary reduc:ions i!l si:e 

abundances ~y be the result: of t~o responses: (l) residual :urbid~ty ca~si~g 

avoidance of the area by sensitive specias, and (2) temporary reductions in 

food sources (e.g., burial of less motile benthic organis=s). C.:>tT1ersely, 

some ~ek:ou may ha•te been at:t:'acted to the curbid water caused by dis1'osa~, 

because food and protection fTom sane predators ll.aY be available i~ che e~r~id 

plu:::le (aenni:gsen, 1977). 
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~D AMD ENDAMGEllD SPECIES 

Threatened and endangered spec~es found in the vicinity of the alternative 

sites are listed in Table 3-3. All are free swimming, highly mobile, spending 

very little time within the sites, and can easily avoid active dumping. 

Therefore, it is unlikely that any threatened and endangered species would be 

~ifected adversely by the disposal of dredged material. 

UNAVOmABLE ADVERSE ENVIRONMENTAL 
EFFECTS AND MmGATING MEASURES 

Potential unavoidable adverse effects which may occur at the sites under 

consideration include: 

• Generation of increased turbidity in areas of. dumpi:ig, which will 

temporarily. lower ~ater_ quality; 

• Temporary avoidance of dump sites by fish. during and immediately

following disposal operations; and 

• Smothering of some benthic biota by burial under dredged material. 

The above effects could occur at any oceanic site. Some of these effects 

are of short duration and limited impact, due to the rapid dilution of dredged 

material after release. 

Dredged material disposal at the Existing Site has caused only localized 

and shore-term impacts on the organisms of the site. It has been suggested by 

Rirsch et al. (1978) that impacts are reduced by the disposal of dredged 

sediments in an area (e.g., the Existing Site), with a high degree of natural 

enviromnental variability. 
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Therefore, mitigating measures to protect the environments of the alternative 

sites may not. be necessary. However, a monitoring program of the designated 

sice{s) and vicinity would ensure decisionmaking ability with respect to 

mitigating measures, if the need arose. 

RELAnORSHIP BEl'WEEH SHORT-TOM 

USES AND LONG-TERM PRODUCTIVITY 

Disposal .operations do not interfere with the long-term use of any resources 

at the Existing Sites. Commercial fishing and sportf ishing at and near the 

sites are not significantly affected by present disposal operations; important 

species of finfish and shellfish are not endangered. Tile Existing Sites 

constitute only a small area of the much larger region of the gulf inhabited by 

commercially important species, and actual disposal operations occur only 

sporadically throughout the year. Disposal operations do not conflict with 

present oil and gas operations. Existing platforms within Site 3 for the past 5 

years has not caused any significant interference between dumping and production 

activities and existing oil and gas structures. 

The following table lists ~he OCS lease blocks that the disposal sites are 

located in and provides the status of lease blocks: * those 

Site Block Lease Lessee 

Ill SA 014 G4378 Shell 
SA 015 G4746 Conoco 
WC 155 Unleased 
WC 156 Unleased 

112 SA 010 G3958 Shell 
SA 011 G4191 Daves 
SA 012 G4377 Shell 

113 SA 006 G4145 Superior 
SA 009 G4146 Superior 

The principal adverse effect on biota is a temporary reduction in the 

abundance of benthic organisms after disposal. A study indicated that the 

organisms affected are capable of recolonization within a few months (CE, 

1975a). The short-term loss is outweighed by the benefits to commerce and 

industry resuiting from the dredging of the Sabine Entrance Channel and 

subsequent disposal of dredged material at a suitable site. 

*Letter; U.S. Department of the Interior; September 30, 1982 
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IRREVERSIBLE OR IRRETRIEVABLE 
COMMITMENTS OF RESOURCES 

Irreversible or irretrievable resources commi:ted to the disposal operation 

are: 

• Loss of dredged material for possible use as land fill; 

• Loss of energy as fuel required to power the hopper dredges; 

• Loss of economic resources due to costs of disposal operations. 

SUMMARY 

Public health and safety are not likely to be significantly and adversely 

affected by the disposal of material dredged from the Sabine Zntrance Channel. 

Disposal operations do not constitute any navigational hazards because mounds 

for.:ied by accumulation of duml)ed material· do not persist at the Zxisting-· 

Si_tes. 

Aesthetics should not be adversely affected. The surface plume resulting 

from disposal is only temporary; the predominantly southwesterly bottom 

curTents at the Existing Sites carry the dredged material away from nearby 

beaches. 

Water quality should not be significantly affected by disposal of material 

dredged from the Sabine Entrance Channnel; dilution rates are sufficient to 

reduce all constituents to ambient levels. Bioassays of dredged material did 

not produce significant mortality among organisms. Bioaccu:nulatiou tests 

indicated that sediments in the Entrance Channel adjacent to Site l 

result in bioaccumulatiou of aliphatic petroleum hydrocarbons among 

polychaetes; therefore, monitoring of these sediments should be considered. 

'nle biota, including threatened and endangered species, are not e.~pected to 

su:fer long-t:erm effects from disposal at the Existing Sir:es. Fishery 
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resources have not been showu to be adversely affected to date. Catch 

statis~ies indicate that the area arour.d the sites cont~i~~:as ~ significant 

amount to the fishery. 
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Chapter S 

COOIWINATION 

The Draft EIS was prepared by the Environmental Protection Agency's 

Ocean Dumping EIS Task Force. lb.is document was based on a Preliminary 

EIS prepared by the Interstate Electronics Corporation. 

PREPARERS OF TBE DRAFT EIS 

The Principal author of the Draft EIS was Christopher S. Zarba. 

Reviews and support were provided by the members of the Task Force: 

W·illiam c. Shilling, Project Officer 

Frank G. Csulak 

Michael s. Moyer 

PREPARES OF l'BE FINAL EIS 

The Draft EIS was issued August 20, 1982. 

review comments on the DEIS were received. 

Eleven letters containing 

Christopher s. Zarba and 
I 

William c. Shilling reviewed the comments and prepared 

Revisions were made in the DEIS and this Final EIS was 

William c. Shilling. Additional reviews and support were 

members of the Ocean Dumping EIS Task Force. 

Frank G. Csulak 

Michael s. Moyer 

Edith R. Young 

responses. 

prepared by 

provided by 

The comments 

written comments 

3-1, 3-2, etc. 

DEIS. 

received on the DEIS and EPA responses follow. The 

are keyed to the res pons es by number; 1. e. , 1-1, 2-1, 

The EPA sincerely thanks all those who commented on the 



COMMENTERS ON THE DR.A.FT EIS 

The following persons submitted written comments on the Draft EIS 

issued August 20, 1982. 

Frank s. Lisella, Ph.D. 

Chief, Environmental Affairs Group 

Environmental Health Services Division 

Center for Environmental Health 

Center for Disease Control 

Public Health Service 

Department of Health & Human Services 

Atlantic 1 GA 30333 

Raymond P. Churan 

Regional Environmental Officer 

United States Department of the Interior 

Office of the Secretary 

Office of Environmental Project Review 

Post Office Box 2088 

Albuquerque, Mew Mexico 87103 

W.R. Murden, P.E. 

Chief, Dredging Division 

Department of the Army 

Water Resources S~pport Center 

Corps of Engineers 

Fort Belvoir 1 Virginia 22060 

Porter Hoagland, Conservation Intern 

Kenneth s. Kamlet, Director 

Pollution and Toxic Substances Division 

National Wildlife Federation 

1412 16th Street, NW 

Washington, o.c •• 20036 
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William c. Hamilton, Manager 

General Government Section 

Budget and Planning Off ice 

Off ice of the Governor 

State of Texas 

Sam Houston Building 

P.O. Box 13561 

Austin, Texas 78711 

Roger R. Wallis, Deputy Director 

Standards and Regulations Program 

T~xas Air Control Board 

6330 Highway 290 East 

Austin, Texas 78723 

Mike Hightower, Program Manager 

Land Resources Program 

General Land Off ice 

State of Texas 

1700 North Congress 

Austin, Texas 78701 

Marcus L. Yancey, Jr. 

Deputy Engineer - Director 

State Department of Highways 

and Public Transportation 

State of Texas 

Dewitt G. Greer State Highway Bldg. 

Austin, Texas ·78701 

Charles D. Davis 

Executive Director 

Texas Parks and Wildlife Department 

4200 Smith School Road 

Austin, Texas 78744 
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James M. Moore 

Engineer 

Texas State Soil and Water Conservation Board 

1002 First National Building 

P.O. Box 658 

Temple, Texas 76503 

Harvey Davis 

Executive Director 

Texas Department of Water Resources 

1700 N. Congress Avenue 

P.O. Box 13087 Capitol Station 

Austin, Texas 78711 
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----------

Mr. Christopher S. Zarba 

Cenri~r·: tor D1c;e;1s1• C1Hlf 

Atlanta·GA 30333 
(404) 262-6649 

~ September 2 7, 1982 

Criteria and Standards Division (WH-585) 
Environmental Proteccion Agency 
Washington, D.C. 20460 

Dear Hr. Zarba: 

1-1 we have reviewed the Draft Environmental Impact Statement (EIS) for Saoine
~eches, Texas, Dredged Material Disposal Site Designation. We are respunciing 
on behalf of the U.S. Public Health Service. 

~e have reviewed this document for possible health effects and have no comments 
to offar since the proposed alternatives have been properly addressed. 

Thank you for the opportunity to review this EIS. We would appreciate receivin~ 
a copy of che final document when it becomes available. 

I 
--~·J 

Sincerely yours, 
.• 

I ' ' t' '_ .... Jt".,._,,,--:: ....... ;· __ ... _ 
,__:.....,,, 

·."_ - ~ .._. ._., .. _ 
J / . 

Frank S, Lisella, Ph.D. / 
Chief, Environmental Affairs Group 
Environmental Health Services Division 
Center for Environmental Health 
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United States Depa:·~1nent of the Interior 
OFFICE OF ·1 . . . SECRETARY 

Office of Environr: .... :..1.l Project Review 

Post Office Box 2088 

ALBUQUERQUE, NEW MEXICO 87103 

ER-82/ 1370 

/.Ir. Christopher S. Zarba 
Cxiteria. and StandaEds Division (WH-585) 
Environmental Protection Agency 
401 M Street, S. a'. 
~ashington, D. C. 20460 

Dear Nr. Zarba: 

SEP 3 O 1982. 

.. - . 

2-1 We have reviewed the draft environmental impact statement for the Sabine 
Neches, Texas Dredged 1'-faterial Disposal Site Designation and offer the 
following comments. 

2-2 Page 1-2, Figure 1-1 - Dredged material disposal sites 1. 2, and 3 lie in 
part or entirely within active Outer Continental Shelf (OCS) oil and gas 
lease blocks. A map showing the relationship of these disposal sites to 
active OCS oil and gas leases and any oil and gas related platforms in the 
area should be included. The following tatrle lists the .OCS. lease blacks 
that the disposal sites a.Ee located in and provides the status of those 
lease blocks: 

Block Lease Lessee -
#1 SA 014 G4J78 Shell 

SA 015 • G4746 Conoco 
we 155 Unleased 
WC 156 Unleased 

#2 SA 010 GJ958 Shell 
SA 011 G4191 Daves 
SA 012 G4J77 Shell 

#J SA 006 G4145 Superior 
SA 009 G4146 Superior 

2~3 Page 2-11, paragraah J, - This discussion does not adequately address poten
tial conflicts tho.t may arise from the use of these sites for disposal of 
dredged material and ail and gas opera.tians on active lea.ses within the 
disposal areas. 

The following items should be inclurJed in this section: 

1. OCS oil and gas lease status on disposal site 1 as well as sites 2 and J. 
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Rest r i-cti ve con di ti ons that may be attached to any U.S. Army Cu rps of 
Engineers Section 10 permit for oil and gas related structures located 
in or adjacent to disposal sites. 

J. Protective conditions that may be attached to dredging contxacts when 
dredged material will be disposed of in axeas of active oil and gas 
operations. 

4. Criteria for determining how many oil and gas platforms located in a 
disposal area would constitute a navigational haza.rd. 

Oux Minerals Management Service is responsible for managing OCS oil and gas 
leases and regulating OCS ail and gas operations. That office wishes to 
be i<.ept advised of any monitoring activities or surveys conducted by the 
U.S. Envi:onmental Protection Agency ox the U.S. Army Carps of Engineers 
at the disposal sites. Please contact Manager, 1-linerals llanagement Service, 
Gulf of Mexico OCS Regional Office, P. 0. Box 7944, Metairie, Louisiana 70010. 

Thank you for this opportunity to provide comments on this draft statement. 

5-7 

Si nee.rely, 

IJ: .... ~-S:frl~--~
,;7 
~ymond P. Churan 
Regio~al Environmental Officer 



OEPARTMEN 1 OF" THE ARMY 
W.\TER RESOURCES SUPPOR"!" ·- ,:NTER. CORPS OF ENGINEERS 

Kl NGM ~. '. '.' JIL.DING 

·,·iRSC-D 

REPLY TO 
..:.TTENTION OF: 

F'ORT BEL.VOi. ... RGINIA Z%040 

~~. Christcp~er S. Zarba 
~ce~~ Du~~ing EIS Tas~ Force 
C!"ite:-ia and Standarcs Division (\iH-585) 
u. s. Env~!"onmental ?~otection Agency 
401 g Street, S. W. 
Washington, D. C. 20460 

Dear Y.r. Zarbs: 

/- 1 . OCT 1982 

3-1 =~closed are the Corps gene!"al and S?eci~ic co~~ents on the Draft EIS fo~ the 

Saoine-i~ac~1es, Texas, Ocean Dred~ed Material Disposal Site Dasi.~~nat.:.c:i, Incl 1. 

If :,;o~ !'lave any questions on the inclosed tIJate~ ial, ::>lease contact i·~r. David 

~·!atbis ( 325-0537) of r:ny staff. 

Sincerely, 

i Ir:cl ~l:~ 
As stated Chief, Dredging Division 
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General Comments 

COMMENTS TO 

SABINE-NECHES OCEAN DREDGED ?-'ATERIAL DISPOSAL 
SITE DESIGNATION PRELIMINARY DRAFT EIS 

DATED JUN 1982 

Use of the term "Sabine Entrance Channel" - There is no reach of the project 
designated as such. Historically, material from The Sabine Bank Channel, Sabine 
Pass Outer Bar Channel, Sabine Pass Jetty Channel and Sabine Pass Channel of the 
Sabine-Neches Waterway has been deposited in the ODMDS's. There ia no all inclusive 
term to describe these channels. For the purpose of this EIS, an acceptable 
term ia the "Sabine-Neches Entrance Channels". However, the term must be defined 
in terms of the individual project channels. All other references to Entrance 
Channel, Sabine Entrance Channel and Sabine Entrance Channel System should be 
reviaed. 

Specific Comments 

p . • page 
Para • paragraph 
S • sentence 

Paragraphs are numbered from --top of page, whether it is a complete paragraph or 
not. 

3-3 1. P xi, para 2, S2 - The city of Beaumont should be included in this listing. 

3-4 2. P xii, para 1, S2 - "Site" should be plural. Under option (3) delete 
"operation and maintenance". 

3-5 3. P xii, para 4, Sl - Add "sites" after "existing". .• •. 

3-6 

3-7 

3-8 

3-9 

3-10 

3-11 

4. P xii, para 5 - this paragraph repeats ~'aragraph 4. 

S. P ziii, Fig S-1 - This figure and similar ones throughout the text, indicate 
Sabine Bank Channel as the only channel. See General Comment. 

6. P xiv, Fig S-2 - Beaumont is severely mislocated on this and subsequent maps. 

7. p 1-1, Synopsis - Add Beaumont to list of ports. 

8. P 1-1, para 1 - See General Conment. Revise S2 and add new sentence as 
follows: " ••• from the Sabine-Neches Entrance Channels. n1e Sabine-Neches Entrance 
Channels are comprised of the Sabine Bank Channel, Sabine Pass Outer Bar Channel, 
Sabine Pass Jetty Channel and Sabine Pass Channel of the Sabine-Neches Waterway 
project." 

9 •3 P 1-S, para 3 -.Revise this paragraph as follows: "Annually, 4.5 million 
yd of material ~n.dredged from the Sabine-Neches Entrance Channels and deposited 
in the ocean. The CE is responsible for planning and conducting the necessary 
dredging and disposal operations. For the CE's.Calveston District to m4intain 
the Sabine-Neches Entrance Channels to the authorized depths, this material must 
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be removed on an a~ual basis." 

3-l2 10. P 1-10, para 3, Sl - MPRSA regulates dumping of material, barge~ or non
barged is not relevant. 

3-13 R:: p 2-2:-~ra 3, s1--nlrs-implies that disp~sal on land and.disposa1-·1nto . -. 
levee& areas are di~ferent. In fact, any disposal on land requires levees, thusJ 
making them the same~ ·- '',, _ __,) 

3-14 12. P 2-3, para 3, S2 - Reference to midwater and deepwater site appears inap
propriate at this point. Delete sentence. 

3-15 13. P 2-6, para 1, Sl - Substitute "existing" for "alternative". Last sentence 
on P 2-5 states criteria are applied to existing sites. In addition no other 
"alternative" sites are subsequently discussed. 

3-16 14. P 2-7, para 1 - Since it is stated that the criteria are applied to the 
existing sites, the "EXISTING SITES" subheading under each criteria is unneces
sary. 

3-17 15. P 2-8, para 3, Sl - See General Comments. Project channels are misnamed. 

3-18 16. P 2-18, para 1 - The rationale for the grain-size analyses is not clear. 
Further, it is unclear how such analyses will "ensure that the material is not 
being transported onto the Bank." 

3-19 17. P 2-18, para 4 - Again, the rationale for grain-size analysis seems tenuous 
since it is based on only one sampling station at Site K. 1. 

3-ZO 18. P 2-19, p4ra 2 - The basis for this monitoring is questionable. S2 implies 
that species reduction could be attributable to something other than burial, pre
sumably chemical. Reference should be made to bioassay studies by EHA, 1978-; 
Horne and Swirsky, 1979; Horne, et. al., 1978a and 1979b, which showed benthic 
organisms unaffected by disposal operations. In ~ddition, since the IEC study 
vas performed during dredging operations, I suggest that it is the conclusions of 
the IEC atudy that are questionable, not the dredging operation. 

3-21 19. P 3-23, para 1 - Delete this paragraph. This was an experimental operation 
involving a side cast dredge. The dredging occurred only once for a two-month 
period. To call the site a discontinued D~ms implies a more extensive usage than 
existed. 

3-22 20. P 3-30, para 4, SJ - Delete this sentence. See Comment 19. 

3-23 21. P 4-3, para 2 - Delete this paragraph, not appropriate tu the Chapter. 

3-24 22. Appendix C - The use of the initial mixing data in this manner is completely 
erroneous. Indicates a lack of knowledge concerning the initial mixing process 
and the meaning of the derivations. Delete this appendix. 

3-25 23. P D-3, Table D-1 - For Site 4, correct "Travel Time" to "1.5", "Price" to 
"l , 5 00" , and "Product ion" to "1, 2 00, 000" • 

2 
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3_2524. P D-2, para 1 and 2 - Revise time, dollars and product~on to reflect above 
changes in Table D-1. 

3-2725. P F-7, para 4, Sl - Change "Galveston Bay Channel System" to "Sabine-Neches 
Entrance Channels". 

3-2826. P F-8, para 3 - Listing the sites as 1, 2, 3 and 4 and then indicating their 
distance as 2.7 to 16 nmi from shore, implies that 1 is 2.7 nmi and 4 is 16 nmi. 
This is obviOusly not the case. 

3-29 27. P F-25, Table P-2 - The data in this table conflic7' with Table D-1. 

... 
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Corps ot Engineers Local Need 

3-30 ~e Sabine-Neches Waterway System (SNWS) extends over 18 miles into the· 

Gulf ot Mexico from the ends of the Jetties at Texas Point and Louisiana 

Point. The entire SNWS including 76 miles or inland vatervays totals 94 miles. 

To maintain the authorized depths or the SNWS seavard or the Jetties, the 

Ga..lveston District removes on an annual basis approximately 5,000,000 cu yd 

or material. Historically, most or the dredged material from this portion 

of the SNWS has been disposed of at the ODMDS bordering the watervay. 

Presently, four sites a.re in use and have received interim designation status . . 
trom EPA. The need to permanently designate the interim designated sites or 

similar areas for disposal ot dredged material is considered an essential 

element in the District's Operation and Maintenance (O&M) Program for the 

slws. In the past the use ot the four interim designated sites has provided 

for an eff~ctive utilization or dredging resources by minimizing dredging and 

disposal costs vhile reducing the annual dredging period (5 months) required 

to maintain the SMWS to its authorized depths. An indirec~ benefit fro~ the 

use of multiple sites for dredged material disposal is to reduce the time when 

the hopper dredge is a ·potential navigational hazard for other ~ers of the 

SNWS. In addition to the site being used in the O&M or the SNWS it is also 

expected that these ODMDS's will be used in the assessment or alterna~ive 

disposal plans for nev work Federal projects and Section 103 permit applications. 

By locating and permanently designating specific ODMDS's it is anticip~ted 
the District's ability to identify and measure environmental as vell as social 

and economic impacts expected to result from ocean disposal or dredged material 

vi.11 be enhanced. As a result, the project ass~ssments and/or evaluations 

presented to the public and decision makers for reviev vill be based on the 

best avai1able scientific data vhich hopefull7 vill result in improved decision 

making. 

.· 
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NATIONAL \VILDLIFE FEDERATION 
·1412 Sixteenth Street, N. \ , V ,1shington, D.C. 20036 202-i9i -6800 

October 4, 1982 

Mr. Christopher s. Zarba 
Criteria and Standards Division (WH-585) 
Environmental Protection Agency 
Washingt~n, D.C. 20460 

Re: Comments on Draft Environmental Impact Statement for the 
Sabi~e-Neches, Texas, Dredaed Material Disposal Site 
Desionation 

Dear Mr. Zarba: 

4-0 Following are the conunents of the National Wildlife Federation 
on the re!erenced DEIS: 

1. Inadeauate~consideration of non-ocean alternatives 

4-1 We incorporate our comments on this issue by reference to 
earlier comments, especially those of 15 January 1980 on the 
Hawaii ODMDS, those of 8 January 1981 on the San Francisco 
Channel Bar ODMDS, and those of 5 April 1982 on the New York 
ODMDS. 

2. Inadeauate consideration of ocean disposal alternatives 

4-2 a. Lack of Environmental Information on Alternative Sites 

We are deeply concerned with EPA's statement that "designating 
a site other than the Existing Sites offers no clear economic 
advantage or environmental benefit." DEIS at 2-14. It is clearly 
apparent from reading the Sabine-Neches Site Evaluation Study that 
"there is no specific water quality or ecological 
data available" for the Mid-Shelf Area alternative, and "specific 
data are sparse for the Deepwater Area" alternative (DEIS at F-20). 
How does EPA compare environmental values to determine the benefits 
of individual disposal site alternatives on the basis of little 
or no data? 

4-3 b. Failure to Compare Alternative Sites 

Chapter 2 of the draft EIS does not even attempt to discuss 
ocean alternatives other than the Existing Sites in the context 
of the eleven specific criteria. The draft EIS (chapter 2) first 
gives a cursory review of the no action and upland disposal 

~7th ANNUAL ,\.\EETINC MARCH 18-20, I 983 RcJ!cnt Hotel, Albuquerque, New 1\.tcxico 
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Mr. Christopher S. Zarba 
Page Two 

alternatives (although the latte. -S supposedly not even an 
"alternative''). DEIS at 2-1, 2-2. Then the draft EIS correctly 
cites the general criteria for dredged material disposal that EPA 
" ... whenever feasible, designate ocean dumping sites bevond 
the edae of the continental shelf and other such sites that hava -- .---- - -- ' been historically used." DEIS at 2-5, emphasis added. Notwith-
standing this statement, the Deepwater Site alternative is not 
discussed in chapter 21 only the Existing Sites are evaluated 
for consistency with the more specific criteria. The draft EIS 
proceeds to conclude that there are no economic advantages or 
environmental benefits to alternative sites (i.e., the Mid-Shelf 
Area or the Deepwater Area) , but the data that the decisionmaker 
has been given are obviously insufficient to reach this conclusion. 
DEIS at 2-14. 

The Site Evaluation Study does compare alternative sites in 
the context of the specific criteria, but, as explained earlier, 
the absence of environmental data on the Mid-Shelf and Deepwater 
alternatives makes the comparison suspect. 

c. Inadequate Economic Comparison 

4-4 We are concerned that only economic criteria have been applied 
to justify the continued .use of the Existing Sites. The draft EIS 
ap9ears to rely heavily on the analysis compiled in the Site 
Evaluation Study, which states that: "the primary reason against 
recom.~endating [sic] designation of the Deepwater Site as a ODMDS 
is transportation costs." DEIS at F-25. 

We agree that the costs of transportation to the Deepwater 
Site appear superficiallv to greatly exceed the costs of transportation 
to the Existing Sites. The Site Evaluation Study, however, relies 
upon 1979 estimates of New York area disposal costs and concedes 
unintelligibly that: "based on evaluation of specific cost estimates 
for th~ transportation portion of the dredging process are not 
available." DEIS at F-23. The draft EIS compares operating costs 
in a totally different format {making intelligent comparison with 
the earlier Study estimates virtually impossible) , one which makes 
no attempt to estimate operating costs of using the Mid-Shelf Site 
Alternative. DEIS at D-3. 

Furthermore, we suggest that operating costs may be affected 
by consideration of the fate of dredged material dispersal, as 
mentioned in our conunen t n·umber 4 below. 

3. Inadeauate Consideration of Environmental Effects at the 
Existing Sites 

4-5 We are concerned that the environmental effects of the disposal 
of dredged materials, both real and potential, have been brushed-off 
irresponsibly. We note that the Sabine-Neches Waterway is one of 
the "top-ten" marine transportation routes in the country. The 
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~·iat.e=· . .;av is used b•l shios that ca~:.-·.' :>etroleum orod'..lcts a:;.d chemicals 
a~d ~he-a=ea is t~~ center :or f:··;-r~fineries t~at process 
.a=oro:c~:na te: v 12-ce!:'cent o: the :·.·. ·· ~on' s oetroleum each ~-pear. 
~;~eover, ou~er c;ntinental shel~ -~l and-gas exploratio;, development, 
and ?roduc"cion is increasing in tl:t:: region. 

4-6 Consistent with this petroleum-related transportation and 
develocment, the draft EIS ooints out that bioaccumulation tests on 

?olychaetes adjacen~ to E~isting Site 1 show positive for 
aliphatic petroleum hydrocarbons. The draft EIS suggests that 
"concentrations of these hydrocarbons should be monitored periodically. 
OE!S at 2-19. We agree wholeheartedly with EPA's suggestion, but 
~e cuestion E?A's desire to continue monitoring these sites. "No 
sur·;evs are oresentlv beina conducted at the Existing Sites." DEIS 
at 3-24. "It is not-anticipated t:iat the CE will conduct any furthe= 
environ .. 1nental studies with resoect to the selection of these sites. " 
:JE!S at 1-6. And, according to the Site Evaluation Study: "numerous 
studies have been done on the [Existing] si~es anc a wide variety 
of data is available t~ere by [sic] eliminating the need £or ~xpensive 
data collection and analysis." DEIS at F-24. 

4-7 We note that the draft EIS states that "Existing Sites l and 2 
border Sabine Bar:.k, a productive fishery," ar.d that "prevailing 
bottom c~:rents may carry some dredged material toward the Bank." 
DEIS at 2-18. Although the draft EIS claims that "t~ere are no 
da~a to suggest that the existing fishery has been affected adversely" 
(DEIS at 2-13), it is disturbing to know that bioaccurnulation tests 
using sediments adjacent to Existing Site 1 on polychaetes, whic~ . 
are important organisms in the marine food ch-ain, indicate a positive 
accumula~ion of hydrocarbons. 

4-8 What is even more disturbing is the undocumented assertion 
that "test sediments from the Entrance Channel near Site l oroduced 
a significant accumulation of ali~hatic petroleum hydrocarbons in 
;olychaetes." DEIS at 2-19, emphasis added. "There is no explanation 
as to what aliphatics were found, in what concentrations they were 
found, and how EPA knows that there were o~ly aliphatic hydrocarbons 
and not the more toxic aromatic hydrocarbons. Moreover, Appendix A, 
"Survey Nethods, Results, and Interpretations" sets out test results 
on "oil and grease," but there has been no atte.'npt to relate these 
=esults to conclusions drawn in· the main body of ~he draft EIS. 
What are the constituents cf "oil a::d grease" and are they present 
in statistically significant amounts? Finally, how can E?A be 
certain tbat no significant undesirable effects will occur due either 
to ch=onic toxicity or to bioaccurnulation from what it has determined 
~o be "a sig:lificant accumulation of aliphatic petroleum hydrocarbons?" 
DEIS at 2-19. 

4-9 ~ie agree with E?A. that the Mid-Shelf Site Al ternati~J"e may not 
be the best alter~ative due to its ~roximity to the Tare coral reefs 
of t.~e East and West Flower Garden Banks. Since t~ese banks a=-e 
bei:lg withdrawn from the list of Active Candidates for consideration 
as a ~arine sanctuary, extra discretion is warranted. The draft 
EIS, however, does not indicate a precise spot for the Mid-Shelf, 
(or Deepwater) al~ernative. This lack of precision gives the draft 
~:s the flavor of inadequacy--that al~ernatives have been suggested 
purely for the sake of :neeting NE:?A standards., but without t:ie due 
cons id era ti on t~a 't al terna ti ves warrant. We recommend that EP ~-
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reexarni~e the possibility of dis~. ~ng dredged material with 
statis~ically significant concent~~tions of r.ydrocarbons at a 
:1id-Shel= Site and remove Existing Si~es l and 2 from consideration 
for designation. ~he Mid-Shelf Site could be situated down-current 
==~~ -::::~ ~ :.:t·1e.:,- ~a=~ar. 3anks .1nd :..~ ·.·:at~~ ::ee~ .~r:.::1:~!1 ·::;) wi thstar.d 
t.~e ef!ects o= ~ajar stor:ns. Existing sites 3 and 4 car. be 
designated for the disposal of relatively benign dredged material. 
~~is alternative should protect the productivity of both the 
Sabine Bank and the Flower Garden Banks, while minimizing transportatic 
costs. 

4. !nadecua~e Descri~tion of Dredaed Material Disoersal 

T~e dra!t E!S is inco~plete in that ~t does ~ot c~ns~der the 
ul~inate =ate of the dredged material. We have several questions 
concerning this issue. 

4-10 What are the dynamics of dredged material t=ansport co~pared 
to sedi~ents derived from coastal or riverine erosion? We note 
that the draft E!S brieflv mentions that "coastal runo!f also ulicht. 
con~::.bute susoenC.ed sediments . " DEIS at 3-3, em~hasis added. - -

4-11 Where does the dredged material go after it has been du..~ped? 
We "..J.nderstand from the draft EIS that mounds form initially and 
then disoerse due to ocean currents or storms. The dra=t EIS 
states t~~t currents transport the dredged material "over a ~ide 
area" and t!"lat 'the c".l=rents "flow in a south-sou--:.h westerly 
direc-:ion." DEIS at 2-9. Since there is no shoali?'lg a't. "~he 
... . . . - . h . . , 88 .,., . - 3 - . 1 
~x~sti~g Sites aespita t.e approxima~e-y ~i~-ion ye c: ~ater~a-
that has been d~mped in the past 50 years," (DEIS at 2-9), does 
the material disperse into the safety fairway southwest of Sites 
3 and 4? !f ~o, do these fairways ever have to be dredged? 

4-12 The dra!t EIS explains that "sediments dumped at E;<:istincr 
Sites 1 and 2 may be transported toward but not onto the (SabI~eJ 
3ank due to the existing topography." ·o~!S at 2-14. Are t~e 
sediments transported toward the Bank as a result of topography, 
or are they prevented from depositing onto t~e Bank as a result 
of topography, or both? If only the latter, how ca~ seciments 
travel northwest from Existing Site l in sout~-south western 
currents? 

4-13 The dra~t EIS sta~es that hurricane currents are strong enough 
to prevent shoaling (DEIS at 2-9) and that tropical storm Delia 
reoriented an 18,000-pounC. s~~el ~nc~cr ~=w~=1 ~~~ ~~~t in 1973 
(DEIS at 3-2). Could this. imply that stor:ns like Jelia can al.so 
=u.~~ dredged materials which lie en Existing Si~es to the west 0£ 
SaDine Cha~nel back i~t~ t~e channel to the east? 
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4-14 ? inally, hew does the "zor:•.; .- convergence ... of cy~lonic and 
anticyclonic c~rrents described _:. the draft EIS (DE~S at 3-6) 
af=ec~ sedi~ent transport around the Sabine-Neches si~es as it 
~igra~es over the year? 

4-l5 These questions are directed toward the issue of redeposition 
in the dredged channel. What are the costs of redredging the same 
~aterial for £our months out o! every year versus the benefits of 
dredging less often and disposing the material over the shelf 
~reak at the Deepwater Site? 

~·!i.scella!"leous Corr.men t 

4-16 Since sedi~ents dradged from the Sabine C~a~nel are du.~ped 
outside the safety :air-Nay at Exis~ing Sites 2, 3, anc 4, th: 
site .cou.nda=ies do not ha~Je to extend into the saf et}· fai=-,.;a:·. 

We appreciate the opportuni-c:y to cor::..-nunica te these corn.nh:n-c:.s 
a~c concerns and trust that the Final EIS will acequately ad~ress 
che ~eea ror ?recision in describing viable alcernatives sue~ as 
a ~id-Shel£ Site for dredged ~aterial wich statistically significan~ 
concentratio~s of hydrocarbons. 

If you have any questio:is, or de·sire clarification, regarding 
any o= the ?Oints raised ir. this .letter, please feel free to contact 
us ... 

cc~ Col. Alan Laubscher 
Galveston District, COE 
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OFFICE OF THE GOVERNOR 

'.~nLLl~~.1 ?. CLEMENTS, JR. 

October 8, 1982 

Mr. Christopher s. Zarba 
Criteria and Standards Division (WH-585) 
~.S. Environmental Protaction Agency 
Washington, D. C. 20460 

Dear !·Ir. Zarba: 

5-1 The Draft Environmental Impact Statement pertaining to the 
Sabine-Neches~ Texas Dredged Material Disposal Site prepared by the U.S. 
Environmental Protection Agency, has been reviewed by the Budget and 
Planning Office and interested state agencies. Copies of the review 
comments are enclosed for your information and use. · The State Environ
mental Impact Statement Identifier Number assigned to the project is 
2-08-50-050. 

The Budget and Planning Office appreciates the opportunity :o review 
this project. If we can be of any further assistance during the en
vironmental review process, please do not-hesitate to call. 

Sincerely, 

William C. Hamilton, ~anager 
General Government Section 
Budget and Planning Office 

msw 

Encl~sures: Comments by Texas Air Control Buard 
General Land Office 
State Department of Highways 

and Public T.ransportation 
Texas Parks and Wildlife Department 
Texas State Soil and Water Conservation Board 
Texas D~partment of Water Resources 

SAM HOUSTON BUILDING P. 0. BOX 13561 AUSTIN, TEXAS 7871-1 
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TEXPiS J.~.IR C(:~"ITROL BO~~RD 

JOHN :.. BLAIR 
Chairman 
CHARLES~- JAYNES 
Vice Chairman 

UILL STEWART. P. E. 
E~~c~u ... e Director 

6330 ~·:. :'.lO EAST 
AUSTIN · .;s 78723 

Sli. ::i111 

er. Jarvis Miller, Director 
Governor's Budget and Planning Off ice 
Attention: General· Government Section 
P. O. Box 1242& 
Austin, Texas 78711 

VITTORIO K. ARGENTO, P. E. 
608 G. BAI LEY 

FRED HARTMAN 
0. JACK KlLIAr!, M. D. 

OTTO R. KUNZE. ?h. 0., P. E. 
FRANK H. LEWIS 

R. HAL MOORMAN 

Subject: Dredged Material Disposal Site Designation 
Sabine-Neches 
EIS Number 2-oa-so-oso 

Dear Dr. Miller: 

6-1 ~e have reviewed the above cited docurn~nt and found it 
to be consistent with the State Implementation Plan. 

Thank you for providi~~ us the opportunity ~o review ~he 
docurnent. If we can assist further, please contact me. 

Sincerely, 

, _,,-·-;; , ',.., --~;-: ; 

:.__.dt.~4(..(...(.t:A '--..)~ . .:.~_,...f:.l.U .>!.;-c_, 
ii / (.; 

Roger R. Wallis, Deputy Director 
Standards and Regulations Program 

cc: Mr. Michael Peters, Regional Supervisor, Beaumont 

.. -.... : ....... ,_ ~- ~ .. 
·. I ;·· '. . •.__ ~ °'! ·- •' i \ L- ..._, 

\\-1~ 
SlStl\l\tt1'tcr-' 

Celebr3ting 150 Ye3rs of Tex3s lndl!pendcnce t 836 · 1986 
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October 5, 1982 

Dr. Jarvis Miller, Director 
C-0vernor's Budget and Planning Office 
Attention: C..eneral Government Section 
?.C. Box 12428 
Texas 73711 

;\ ~ v L t ~ L LJ 

OCT 6 1982 

R · '"' ,..~tt P' ,, ·~ ·1~ rig L l •a.I~,,.. ~ . I 1.1 .. I • 
1700 North Congress 
Austin, Texas 78701 

Telephone (512) 4i5-ll66 

Re: Dredged ~aterial Disposal Site Designation Sabine-Neches 

Dear Cr. Miller: 

7-1 The General Land Office appreciates the opportunity to comrr:ent on the 
refe:enced document. As noted in the rep9rt, the existing disposal s: tes 1 
t.~rough 4 !1ave b:en used for dredged material disposal for over 20 years wi~11 
apparently localized,, minor, and reversible impacts. However, :he precise: 
boundaries, or aereal extent, of the existing sites is Q9t given in this 
report, al though boundaries are mentioned on page F-17, Appendix A. Before 
final designation of these disposal sites, this infor:nation .should be 
included. 

Sincerely, 

~#~~~ 
Mike Hightower, Program Manager 
Land Resources Program 

:-!-i/SC/iw 
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CJMMISSiON STATE DEPARTMENT OF HIGHWAYS 
AND PUBLIC TRANSPORTATION 

DEWITI" C. GREJ::R STATE HIGHWAY BLDG . 

=~•Gi~~Een OiRECTOR 
.'"1AAK G. GOODE 

.. Ol-l:'>J R. auiLER . .;A. AL'STl!'li, Tf:XAS 78101 

8-1 

September 24, 1982 

Draft Environmental Impact Statement 
~o;l.i.JL1c::-~\~ches, Tc::<.:lS 

Dredged =-iaterial Disposal Site 

Dr. Jarvis ~:iller, Director 
Governor's Budget & Planning Office 
Sa~ Houston Building 
Austin, Te:~as 

Dear Dr. Miller: 

1N ~ E?L Y REFER TO 
~iLE NO 

03-E 354 

Thank yvu for the opportunity to review the draft environ~entai sta~emc:nt 

for Sabine-Neches Ocean Dredged Material Disposal Sites Designation. 

The Department has no comment. 

o ••• 
4J} • 

5-2.t 

Sincerely yours, 

N. G. Goode 
Engineer-Director 

~ ._fl JJ ~ 
I l\IJJJ..u..4 o · faJ ~ rf'· 
:-tarcus L. YancevVJr. ( V 
Deputy Engineer-Director 

._ L V L . . 

• • .t I . .• . 



.. . .. 
I £:.AAS 

PARKS AND vVILDLJFE DEPARTMENT 

?~~Rv i' e.:.ss 
Ch.urmJn, ,.;on 'a"-Jorth 

~~ES R. PAXTON 
V •Ce-Chairman. P;;lt:stine 

EQ',.'JIN 1.. COX, JR. 
:.thens 

September 27, 1982 

CHARLES 0. TRAVIS 
:xeCUTIVE DIRECiOR 

4200 Sin1th School Ro~d 
Austin, Texas 78744 

Dr. Jarvis Miller, Director 
Governor's Budget and Planning Office 
Attention: General Government Section 
Post Office Box 12428 
Austin, Texas 78711 

co.v.: .. 11sSiONEP~ 

.W. 8. OSBOf.CN, JR 
Sc1nt~ Elena 

WM. 0. BRAECKLEIN 
Dallas 

WM. M. WHELESS. Ill 
Houston 

-- -'; "" .... 
:~ ,, r · ~. • 1 / r n 
• • t_ :_. i. I r c !.) 

B ' 11 . .,_ .. ,..;., ... ; . 
..... ._ "If~! I I• ; .:J 1; ,., I '1 ·"" 

- ; l....;.,if:/ ~ 

Re: Dredged Material Disposal Site Designation Galveston and Sabine -
Neches; EIS Nos. 2-07-50-106 and 2-08-50-050 

Dear Dr. Miller: 

9-1 This agency can foresee no apparent significant adverse impacts that should 
result upon fish and wildlife resources from designation of the dredge sites 
proposed in the above-referenced documents. 

The opportunity to review these documents is appreciated. 

Sincerely, 

~Pl~ 
Charles 0. Travis 
Executive Director 

CDT:RS:mg 

tk~ 
~~·~ 

Cdcbralini; One Hundred anJ Fifty Ye~rs - 18.36 • 19S6 
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TEXAS STATE SOIL AND WATER CONSERVATION BOARD 

1002 First National Bu1ld1ng 

?. 0. 801 658 

rempl•. r ... , 76503 

ArH Code 817, 773-2250 

September 9, 1982 

Dr. Jarvis Miller, Director 
Govcrncr's Sudgct ~nd Plannin9 Office 
Atten:ion: General Government Section 
P.O. Sox 12~28 
Austin, TX 73711 

Dea:- Dr. Mi 1 le r: 

-
~ .· 
: ·•·. 

··.· .. .. .,_. 

10-1 1,.Je have reviewed the draft environmental impact stateme~t fer the 

Sabine-iJeches, Texas Dredged Material Disposal Site Designation, 
prepared by the U.S. Environmental Protection Agency. We offer no 
co~~er.t on the stotement at this time. 

Sincerely yours, 

7L~111t1~ 
I Jam7s M. Moore 
·\ Eng 1 neer 
\ 

JMM/vd 
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September 1, 1982 

Dr. Jarvis .\1iller, Director 
Governorrs Budget & Planning Office 
Sam Houston Building, 7th Floor 
Austin, Texas 78711 

Dear Dr. ~vliller: 

-~ ·--· 

f t-- ·.-~ 

y' c. ;J 

i:".i~) 
h. ~-

Re: Review of Environmental Protection Agency (EPA) Draft Report: ENVIRON
MENTAL IMPACT S'fATE:'.lENT (EIS) FOR THE SABINE-~ECHES, TEXAS 
CREDGED .'.1ATER1AL DISPOSAL srrES (FOUR) DESIGNATION. June 9. 1982. 
(State File Reference: EIS No. 2-08-50-050) · 

11-1 In response to your August ·23 memorandum, the Texas Department of Water 
Resources (TDWR) offers the following staff review comments on EPA~s subject 
report which analyses the potential environmental impacts of certain alternative 
plar.s being considered by EPA, pursuant to Section 228.12(a) of the Federal O·.!ettn 
Dumping Regulations, 40 CFR, Chapter I, Subchapter H which requires that a final 
existing Interim Dredge Material Disposal Sites for the placement of dredged 
materials under U.S. Army Corps of Engineer permits authorized in Section 103 of 
the Marine Protection, Research and Sanctuaries Act, from future ooeration and 
maintenance dredging of the Sabine-Neches Vi aterway System: .. 

ll-2 1. From the standpoint of TDWR's statutory responsibilities under the Texas 
Water Code, relative to water quality management and pollution coptrol, 
we concur in principle with the EPA's finding that the most feasible 
aJternative plan is for EPA to designate the four existing interim sites 
(see Figure 1-1 and Table 1-1, pages 1-2 and 1-3 or report) for per
manent continued use as the Sabine-Neches Waterway System's Oceun 
Dredged ~aterial Disposal Sites, to accommodate an aver:ige nnnu:d 
disposal operation of approximately 4.5 million cubic yards. We note the 
findings presented in Chapter 4 and Appendix F, indicating thnt disposal 
operations at the four interim sites since 1977, have not resu!ted in any 
significant, detectable. long-term, pcrm~rncnt. odvcrsc environmental 
impacts, insofar as coastal water quality is concerned. (Particular 
reference is made to the Summary, pagaes 4-12 and 4-13). 

!'.i.). l~n' l.3U~iCap1tol St;iti1111 • A~•sti11. Tn.1~ 7;"ii I • :\r~-., ("11d, 5!2,..;i5._;iS'7 
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Dr .. J:u·vis .\liller, Di[·ector 
P ~1~~c ~ 
Sc~tembc:- l, 1982 

11-3 2. We note the inf e!'red assurances given in the report tho.t potenti:;tl adverse 
effects of the dispos.ql operations have bP.en anrl will continue to be 
minimized by controlling the quality, volume, ~nd plA.cement rate of 
dredged spoil materials, and by virtue of hiiving lo~ated tl1e disposal sites 
in areas where physical dispersion and dilution are maxirnizerl due to 
natural forces, and where sediments are naturally disburbed (i.e., in 
ncarshore, high-energy (wave, tide, current, environment), and/or by 
locating the sites in arens where natural biologic1il activit~J is low (i.e., in 
deepwetar, low-energy environment). Also, we note that the r-eport (see 
pages 2-16 to 2-20) recognizes the provisions of Section 228.10 of 40 
CFR Part ·~28, which requires ~he pcriooic evaluation of the impHcts of 
disposal operntions Rt each site <iesigm-lt~ hy EPA unrler Section 102 of 
tile ~farine Protection, Research, and Sanctuo.:-i~s Act, i:ind the submission 
of a report to Congres~. We believe that the Summary to f:hnpter 4 of 
the report (pages 4-12 and 4-13) should state spec:fically wh~1t metiod 
and actions will be adopted to implement the requireme!'lts of Se~tion 
~28 .10 of 40 CFR Park 228 of the Ocean Dumping Regul:ltions. this 
im;>lementation requires careful development of a monitoring ~lan. 

Since~ely yours, 

!)_; 11 .. L 
~~tt v~~,-tl.:-{( 
t{arvey ·Davis d ~""-"' 
Executive Directorr 
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3-1 
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EPA RESPONSES TO THE PUBLIC REVIEW COMMENTS ON THE 

SABINE-NECHES DRAFT-ENVIRONMENTAL IMPACT STATEMENT (DEIS) 

EPA thanks the Department of Health and Human Services for its review of the DEIS. 

EPA thanks the Department of Interior for reviewing the Draft EIS. 

It is stated in the DEIS on pages 2-11, 4-11 and Appendix F, Page F-18, the sites 

a re located all or in part on oil and gas exploration lease areas. It is also 

stated that there have been platforms located within Existing Site 3 for the past 5 

years and there have been no significant interferences between d~ping and existing 

oil and gas structures. It is further stated that should the erection of 

additional structures in a disposal site prove to be a navigational hazard, it may 

be necessary to restrict dumping. 

The information on the relations of oil and gas leases to the sites has been added 

to the 1' .. inal EIS (page 4-11). 

See comment response 2-2. Tite specific items in the conanent are being referred tq 

the EPA Regional VI Office and the <hrps of Engineers District Office for their use 

.in managing the sites and the disposal. activities. 

EPA thanks the Corps of Engineet"s for reviewing the Draft EIS. 

TI1e suggested terminology has been incorporated. 

Beaumont has been fnsPrted as one of the Ports. 

'° N 
I 
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EPA RESPONSES TO THE PUBLIC REVIEW COMMENTS ON THE 

SABINE-NECHES DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) (Con't) 

3-4 Page xii has been revised. 

3-5 See repsonse 3-4. 

3-6 See response 3-4. 

3-7 The map is intended to show the Existing Sites, not all the Waterways Cllannels. 

3-8 11le map has been corrected. 

3-9 Beaumont has been added to syno1>sis. 

3-10 The suggested language has been incorporated into paragraph 1, page 1-1. 

3-11 ·n1e Corps of Engineers Local Needs attached to the comments has been incorporated 

in the Final EIS. 

3-12 Barged materi.al is used here in a general sense. 

J-13 TI1e statement refers to leveed areas in Sabine Lake of Pass, not on land. 

I l l l 1. 
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EPA RESPONSES TO THE PUBLIC REVIEW COMMENTS ON THE 

SABINE-NECHES DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) (Con't) 

3-14 Rather than being inapproriate at this point, it is ,believed discussions of the 

mid-water and decpwater sites were too limited. Consequently,. pages 2-2 and 2-3 

have been revised to briefly reflect their elimination during the Site Designation 

Study (Appendix F). 

3-15 TI1e suggested substitution has been made in the Final EIS. 

3-16 It is agreed the subheading Existing Sites may be unnecessary. However, it does 

not detract from the discussion and does specifically delineate area being 

discussed. 

3-17 The paragraph has been rewritten to include the names suggest by the CE. 

3-18 Grain-Size analysis may detect a change in the Bank sediment that could possibly be 

related to the dredged material. 

3-19 See response 3-18. This paragraph relates to future monitoring. A number of 

samples over time might detect a change. 

3-20 TI1e monitoring program will be designed by the CE District Engineer and/or the EPA 

Rt"gional Administrator. Monitoring of the biota covered is suggested for 

conslderatlon ln the design of that program. 
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.. EPA RESPONSES TO TIIE PUBLIC REVIEW COMMENTS ON TIIE 

SABINE-NECHES DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) (Con't) 

3-21 TI•e statement is correct. It does not call the site a discontinued site. However, 

th ls site is not in use and could be referred to as a discontinued site. 

3-22 See response 3-21. 

3-23 It ls agreed the statement is inappropiate. It has been deleted in the Final EIS. 

3-24 lt is not agreed the approach is completely erroneous. It is agreed it may not be 

the approach preferred by the Corps of Engineers. 

3-25 TI•e chart is for comparative purposes. It is believed the original estimates were 

correct. 

3-26 See response 3-25. 

3-27 Change has been made. 

3-28 Agreed. Order has been changed. 

3-29 See response 3-25. 

3-30 111e local needs statement has been used in the Final" EIS. 

( ( l l l 
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EPA RESPONSES TO THE PUBLIC REVIEW COMMENTS ON 11lE 

SABINE-NECHES DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) (Con't) 

I 

EPA appreciates the review of the _Draft Environmental Impact Statement (EJ.S}° for 

the Sabine-Neches, Texas Dredged Material Disposal Site Designation (DEIS), by the 

National Wildlife Federation (NWF). TI1e comments reflect a number of continuing 

NWF long-range concerns. EPA also shares some of these long-range concerns and is 

addressing them as resources permit. However, it appears from the comments that 

NWF has not fully considered two important aspects of the DEIS. 

The four interim designated Ocean Dredged Material Disposal Sites (ODHDS) have been 

used for many years. Studies over several years were directed to determination of 

whether these historically used sites should be designated for continued use; and 

if not, what alternative ocean area would be suitable for the designat.lon of an 

ODMDS(s). Historical data and information was gathered and a survey (EPA/IEC) of 

the existing sites implemented. Evaluation of the resulting information did not 

indicate the use of the existing interim designated sites for many years had 

resulted in environmental damages outside the site boundaries. In addition, the 

evaluations did not indicate any alternative ocean area with environmental or 

economic advantages over the existing interim sites. Based on these evaluations~ 

it was determined the interim designated sites should be designated for continued 

use. 

The DEIS was not intended to be a research doctnent or to cover all aspects of the 

Gulf of Mexico off the Texas-Louisiana Coast. It was intended to present 

completely and concisely the information providing the basis for the proposed 

a~tlon. It is believed this was accomplished. 

See EPA's responses to those comment Jn the correspond:lng Final EIS's. 
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4-2 

EPA RESPONSES TO TIIE PUBLIC REVIEW COMMENTS ON TIIE 

SABINE-NECHES DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) (Con't) 

The purpose of the Site Evaluation Study was to evaluate and compare the 

environmental (using the 11 specific crit~ria 40 CFR 1228.6 ODR) and economic 

character is tics of areas and sites that ~ould be used for the disposal of dredged 

material from the Sabine-Neches Area. Based on the available information, it was 

determined in this study that location of an ODHDS in the Mid- Shelf or D'eepwater 

areas offered no environmental or economic advantage over the existing sites. 

Further, it was concluded thal the existing sites were preferable for disposal of 

dredged material (page F-23). Detailed consideration of the Mid-Shelf and 

Deepwater areas under the 11 specif le criteria was not repeated in the DEIS which 

focused on the proposed action. However, in order to make this information 

available to all reviewers of the DEIS, the Slte Designation Study .was attached as 

Appendix F. 

The conclusions in the Site Designation Study and the DEIS were based on the 

available historical data and information and the EPA/ IEC survey results. With 

unlimited funds, certainly numerous potential disposal areas could be selected and 

surveyed. Unlimited funds were not available at the time of the survey planning 

nor are they available now. However, when the data and information is viewed in 

the context of its purpose, it provides the necessary information for the 

judgements presented in both the Site Designation Study and the DEIS. 
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4-3 

4-4 

4-5 

EPA RESPONSES TO THE PUBl .. lC REVIEW COMMENTS ON ntE 

SABINE-NECHES DRAF'f ENVIRONMENTAL IMPACT STATEMENT (DEIS) (Cou't) 

See comment response 4-2. 

See comment response 4-2. 

The evaluations in the Site Evaluntion Study (Appendix F) indicated a Deepwater 

ODMDS may be environmentally acceptable. However, these evaluations did not 

indicate that such a site would offer environmental advantages over the existing 

historically used sites. As correctly pointed out in the comment, the primary 

reason against recommending designation of the Deepwater ODHDS was transportation 

costs. It is not believed the environmental advantages, if any, of such a site 

justifies an increase in costs of over 400 percent. 

The spelling of "recommending" has been corrected. 

Appendix D and Appendix F are attachments to the DEIS and were provided for he 

reviewers information. TI1e cost information in these two attachments represents 

two dlf ferent approaches and are not directly comparable. Increased costs for 

Mid-Shelf OOMDS are shown in Table F-2 of Appendix F. 

It ls believed the environmental effects .. of the disposal of dredged material have 

been adequately addressed in the DEIS. The remainder of the comment is an accurate 

resume of the information in the DEIS. 
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EPA RESPONSES TO THE PUBLIC REVIEW COMMENTS ON THE 

SABINE-NECHES DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) (Con't) 

TI1e Ocean Dumping Regulations require that effects of dredged material disposal on 

a disposal site and surrounding marine environment be evaluated periodically. 

Information used in making the disposal impact evaluation may include data from 

monitoring surveys. TI1us, "if deemed necessary," the CE District Engineer (DE) or 

EPA Regional Administrator (RA) may establish a monitoring program to supplement 

historical site data. The monitoring plan is developed by determining appropriate 

monitoring parameters, frequency of sampling, and areal extent of the survey. 

Factors considered in making th ls determination include frequency and volumes of 

disposal, physical and chemical nature of the dredged material, dynamics of the 

sites physical processes, and life histories of the species monitored. 

The primary purpose of the monitoring program is to determine whether disposal at 

the sites is significantly affecting areas outside the sites, and to detect any 

long-term adverse effects occurring in or around the sites. Consequently, the 

monitoring study may include a survey of sites as well as surrounding areas, 

including control sites and areas which are likely to be affected (as indicated by 

environmental factors, su<:;h as prevailing sediment tr11nsport). Results of the 

monitoring wlll provide early indication of potential adverse effects outside the 

sites. 

The statements on page I-<>. DEIS and page F-23, Appendix F both refer to the site 

designation. 'l1tey do not infer the elimination of future monitoring. 
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EPA RESPONSES TO TIIE PUBLIC REVIEW COMMENTS ON 'DIE 

SABINE-NECHES DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) (Con't) 

As noted in the comment, existing Slte l and 2 border Sabine Bank and prevailing 

bottom curnmts may carry some dredged material toward the Bank. The channel from 

which the sedi1nents are dredged also is adjacent to the Bank. These sediments, on 

which the bioaccumulation tesls were made, are available for transport regardless 

of where an ODMDS is designated. Evaluation of the historical data and information 

and the survey results did not indicate that the existing fishery had been 

adversely affected. It is believed this is because of the configuration of the 

Bank as noted on page F-17, Appendix F. However, because of the factors mentioned 

above, periodic monitoring is recommended. (page 2-18 and 2-19, DEIS) 

The basis for the statement regarding aliphatic hydrocarbons is referenced on page 

4-8, DEIS. ..Significant accunmla,tion" is open to interpretat~on. However, as a 

minimum, it indicates some were found. The "'oil and grease" test is a very general 

one. The results of this test on samples collected during the survey are reported 

in Appendix A. Because of the possible presence of a nlftber of compounds, it was 

recommended they be included in the monitoring program (page 2-19, DEIS). 

It is bel leved the evaluation of the Hid-Shelf and Deepwater areas was the proper 

approa~h~ 

Sltuatlng an OIJ-IDS down-current from the Flower Garden Bank area could solve one of 

the major problems nssociated with des1.gnatlng nnd usl.ng an ODMDS in the Mid-She.1 f 

8 ft!R • llowevcr, <IS stated on pages F-24 and F-25 of the Slte Deslgnat.lon Study 

there arc n vnrlety of other potential problems associated with the use of an Ol>ttDS 

Jn thf' Ht(l-shelf urea. 
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4-11. 

EPA RESPONSES TO THE PUBLIC REVIEW COMMENTS ON THE 

SABINE-NECHES DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) (Con't) 

It is not agreed the DJUS is incomplete. The evaluations of existing historical 

information and survey data that led to the decision on the proposed action are 

presented (see response 4-0). 1t is agreed that a mnnber of q~est.lons regarding 

sediment sources to and transport Jn coastal waters, particularly in specif le 

areas, need to be addressed in continuing investigations. The sediments reaching 

the channels that must be dredged for navigational purposes come from many sources. 

The dynamics of dredgecl material transport are dependent on the dredged material 

characteristics and the physical/climatic characteristics of the area. 

As stated on page 2-9 and in Appendix B, bottom currents during storms _redistribute 

sediments along the Texas-Louisiana coast. It would be reasonable to assume that 

some portion of the dredged material dumped at the existing sites could end up in 

the safety fai.rway as a result of storm activity. The wide redistribution of the 

sediments has not resulted in the need ·to dredge the safety fairways. 

4-12 See comment response 4-7. 

4-13 Yes, it is possible that storms could redistribute dumped sediments back into the 

channel. 

4-14 1he portion of the DEIS that discusses cyclonic and anticyclonic currents was 

included to provide background information. The currents affect the Sabine-Neches 

Sites in a general way. 
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EPA RESPONSES TO TIIE PUBLIC REVIEW COMMENTS ON TIIE 

SABINE-NECHES DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) (Con't) 

r 

4-15 If signif icnnt quantities of dredged material were being redeposited in the dredged 

channel these cost figures would be of great value in accessing the acceptability 

of the sites. l~wever, none of the data indicates that the redeposition of dredged 

material in the dredged channel is a problem. 

4-16 Since sediments dredged from the Sabine Channel are dumped outside . the safety 

fairway at Existing Sites 2, 3, and 4, there is no need to alter site boundaries. 

5-1 

6-1 

7-1 

EPA thanks the Texas Off lee of the Governor for reviewing the Draft EIS. 

EPA thanks the Texas Air Control Board for reviewing the Draft EIS. 

EPA thanks the Texas General I.and Office for reviewing the Draft IUS. 

boundaries of the sites, see page 1-3 of the DEIS. 

For 

8-1 EPA thanks the Texas Department of Highways and Public Transportation for reviewing 

the Draft EIS. 

9-1 EPA thanks the Texas Parks and Wildlife Department for reviewing the Draft EIS. 

10-1 EPA thanks the Texas State of Soil and Water Conservation Board for reviewing the 

Draft ins. 

11-1 EPA thanks thl~ 1'exas Oepartment of Water Resources for reviewing the l>raft tns • 
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EPA RESPONSES TO TIIE PURI.IC REVIEW COMMENTS ON nm 
SABINE-NECHES DRAFT ENVIRONMENTAL IMPACT STATEMENT (DEIS) (Coo't) 

11-2 EPA appreciates the comments. 

11-3 The monitoring program, if deemed necessary, will be established. by the CE District 

Engineer or the EPA Regional Administrator. The Guidelines for the Monitoring Plan 

include reco~nendations for the monitoring program. 
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Chapter 6 

GLOSSARY, ABBREVIATIONS, AND REFERENCES 

GLOSSARY 

ADSOll 

Alt'"':'BAOPOGENIC 

ASS~LAGE 
• 

!ASD..DlE 
CO?lDI'llONS 

BENTROS 

BIOACCtJMlJLAl'ION 

iSIOASSAY 

!IOTA 

BOP 

The number of individuals of a species inhabiting a given 
area. Normally, a community of several component S?ecies 
will inhabit an area. Measuring the abundance of each 
species is one way of estimating the comparative 
importance of each component species. 

To adhere in an extremely thin layer of molecules to the 
surface of a solid or liquid. 

Pertaining to the undisturbed or unaf f ec:ed conditions of 
an enviromene. 

Relating to the effects or impacts of ~ on nature. 
Construction wastes, garbage, and sewage sludge are 
examples -of anthropogenic materials. 

A group of organisms sharing a common habitat. 

The characteristics of an environment before-the onset of 
an action which· can alter that environment; any data 
serving as a basis for measurement of other data. 

All marine organisms (plant or animal) living on or in the 
bottom of the sea. 

The uptake and assimilation of materials (e.g., heavy 
metals) leading to elevated concentrations of the 
substances within organic tissue, blood, or body fluid. 

A method- for determining the toxicity of a substance by 
the effect of varying concentrations on growth or survival 
of suitable plants, animals or micro-organisms; the 
concentration which is lethal to 50% of the tes~ organisms 
or causes a defined effect in 50% of the test organisms, 
often expressed in terms of lethal concentration (Lc50 ) or 
effective concentration (Ec30), respectively. 

Animals and plants inhabiting a given region. 

Biochemical Oxygen Demand or Biological O~gen Demand; the 
amount of dissolved oxygen required by aerobic micro
organisms to degrade organic matter in a sacple of water 
usually held in the dark. at 20 °C for 5 days; - used to 
assess :he potential rate of substrate degradation and 
oxygen utilization in aquatic ecosystems. 
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CONTL~AL SBEU 

CONTL.'raNTAL SLOP! 

COST /Br.e.Fll 
RATIO 

DEMERSAL 

DENSITY 

DIATOMS 

DISPD.SION 

DISSOLVED OXYGE'N 

DIVEltS!TY 
(Species) 

DOMINABr SPECIES 

ECOSYSTEM 

!PIFAUNA 

. ·• 

' 
That part of t:he .Continental_ Margin adjacent to a 
continent extending from the low water line to a depth, 
generally 200m, where the Continental Shelf and the 
Continental Slope ·join. 

That part of the Continental Margin consisting of the 
declivity from the edge of the Continental Shelf down to 
the Continental Rise. 

A· comparison of the price, disadvantages and liabilities 
of any project versus profit and advantages. 

An instrument for measuring the speed of a current, and 
often the direction of flow. 

Living at or near the bottom of the sea. 

'nle mass per unit volume of a substance, usually expressed 
in grams per cubic centimeter (l g water in reference to a 
volume of l cc @ 4°C). 

Microscopic phY1=oplankton characterized by a cell wall of 
overlapping silica plates. Sediment and water column 
populations vary widely in ·response to ~hanges in 
environmental conditions. 

The disaeminati~ .. of discharged: matter o~er -large areas by 
natural processes, e.g., currents. 

The quantity of oxygen (expressed in mg/liter, ml/liter or 
parts per million) dissolved in a unit volume of water. 
Dissolved oxygen (DO) is a key parameter in the assessment 
of water quality. 

A statistical concept which generally combines the measure 
of the total number of species in a given environment and 
the number of individuals of each species. Species 
diversity is high when 1 t is di.fficul t to predict the 
species or the importance of a randomly chosen individual 
organism, and low when an accurate prediction can be made. 

A species or group of species which, because of their 
abundance, size, or control of the energy flow, strongly 
affect a COlllllUnity. 

Tidal cur-rent moving away from land or down a tidal 
stream. 

The organisms in a comm.unity together with their physical 
and chemical environments. 

Animals which live on or near the bottom of the sea. 
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ESTUARY 

FAUNA 

FllnSR 

FLOOD TIDE, 
FLOOD CURllNT 

ROPPER DREDGE . 

DmicaTOR SPECIES 

InTIA.L MIXING 

INTER!.'! DISPOSAL 
SI'.!'ES 

LONGSHORE CmutENT 

MONITORING 

NEX'!OR 

Nt!IS&'iCE SPECIES 

.• 

A ·semienclosed coastal body of water which has a free 
connection to the sea, commonly the lower end of a river, 
and within which the mixing of saline and fresh water 
occurs. 

The animal life 0£ any location, region, or period. 

Tei:m used to distinguish "nor.nal" fish (e.g., with fins 
and capable of swimming) from shellfish, usually in 
reference to the commercially important species. 

Tidal current moving toward land, or up a tidal stream. 

A self-propelled vessel with capabilities to dredge, 
store, t~ansport, and dispose of dredged materials. 

An organism so strictly associated with particular 
environmental conditions that its presence is indicative 
of the existence of such cond"itions. 

Aquatic animals which live in the bottom·sediment. 

Dispersion or diffus.ion of liquid, suspended particulate, 
and solid phases of a waste material which occurs ~thi!l 4 
hours after durAping. 

Ocean 'disposal sites tentatively approved for use by the 
EPA. 

Animals lacking a backbone or internal skeleton. 

A current which flows in a direction parallel to a 
coastline. 

The designated shipping corridor leading into a harbor. 

P~rlodic dredging of a waterway, necessary for continued 
use of the waterway. 

The upper layer of the ocean which is well mixed by wind 
and wave activity. 

As used herein, observation of environmental effects of 
disposal operations through biological and chemical data 
col1ection and analyses. 

Free swimming aquatic animals which move.independently of 
water currents. 

Organisms of no commercial value, which, because of 
predation or competition, may be haaf ul to comm.erc:ially 
important organisms. 
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P!UGIC 

PH?'!OPUNXTON 

POLYCEAET.A 

?!CNOCI.L'm 

RUNOFF 

S.c\LINITY 

SZCCRI DISX 

Sli!LLP'IS'1 

.• . .. 

' 
Values or physical properties which describe the 
characteristics or behavior of a set of variagles. 

Pertaining to water of the open ocean beyond the 
Continental Shelf and above the abyssal zone. 

A disturbance of a natural or regular system; any 
departures from an assumed steady state of a system. 

Minute passively floating plant life in a body of water; 
the base of the food chain in the sea. 

nie passively floating or weakly swi=ning, usually minute 
animal and plant life in a body of water. 

The largest class of the phylum Annelida (segmented 
worms); benthic marine wor.ns distinguished by paired, 
lateral, fleshy appendages provided with bristles (setae) 
on most segments. 

A vertical density gradient in a body of water, positive 
with respect to depth, and much greater than the gradients 
above and below it. 

Addition to a population of organisms by reproduction or 
immigration of new individuals. 

That port:ion of precipitation upon land which ultimately 
reaches streams, rivers, lakes and oceans. 

The amount of salts dissolved in water; expressed in parts 
per thotisand ( /oo, or ppt). 

A white, black or varicolored disc, 30 centimeters in 
diameter, used to measure water transparency (clarity). 

Water which originates in, or can be traced to the 
Continental Shelf, differentiated by characteristic 
temperature and salinity. 

Any invert:ebrate, usually of commercial importance, having 
a rigid outer covering, such as a shell or exoskeleton; 
includes some molluscs and arthropods; term is the 
counterpart of finfish. 

A shipboard observer, assigned by the U.S. Coast Guard to 
ensure that a waste-laden vessel is dumping in accord~ce 
with permit specifications. 

~ater which o~ginates from, occurs at, or can be traced to 
the· Continental Slope, differentiated by characteristic 
temperature and salinity. 
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SPECIES 

STA...'mARD 
ELtrr!UA.L~ 
ANALYSIS 

S'UBS'!!An: 

S'ORVEII.LABCE 

SUSPENDED SOLIDS 

. . 

T1JR3IDITY 

ZOOPI.A!taON 

·. 

A group of morphologically similar organisms capable of 
interbreeding and producing fertile offspring. 

A test used to determine the types and amounts of 
constituents which can be extracted from a known volume of 
sediment by mixing with a known volume of water. 

The solid material upon which an organism lives, or to 
which it is attached (e.g., rocks, sand). 

Systematic observation of an area by visual, electronic, 
photographic, or other means for the purpose of ensuring 
compliance with applicable laws, regulations, permits, and 
safety. 

Finely divided particles of a solid tem.porarily_suspended 
in a liquid (e.g., soil particles in water). 

A vertical temperature gradient in some layer of a body of 
water, which is appreciably greater than the g:-adients 
above- or below it; a layer in which such a gradient 
occurs. 

An element found in the env.i.ronment in . extremely small 
quantities; usually includes metals constituting 0.1% 
(l,000 ppm) or less, by weight, in the ear~h's cru5t. 

Cloudy or hazy ·appearance in a naturally clear i1quid 
caused by a suspension of colloidal liquid droplets, fine 
solids, or small organisms. 

weakly s•~mming animals whose distribution in the ocean is 
ultimately determined by current movements. 
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en 

DMRP 

DOC 

DOE 

DOI 

EBA 

EIS 

EPA 

g 

hr 

U!CO 

kg 

km 

kn 

m 

mg 

mm 

MPRSA 

ng 

NEPA 

NMFS 

nmi 

~CAA 

NOO 

NTU 

ODMDS 

pg 

PL 

ABBREVIATIONS 

Centigrade 

U.S. Army Corps of Engineers 

Code of Federal Regulations 

centimeter(s) 

Dredged Material Research Program 

U.S. Department of CollllDerce 

Department of Energy 

U.S. Department of the Interior 

Espey, Ruston and Associates, Inc. 

Environmental Impact Statement 

U.S. Environmental Protection.Agency 

gram(s) 

hour(s) 

·. 

Inter-Governmental Maritime Consultative Organization 

kilogram(s) 

kilometer(s) 

knot( s) 

meter(s) 

milligram.(s) 

millimeter(s) 

micron(s) 

microgram(s) 

Marine Protection, Research, and Sanctuaries Act 

north 

nanog_ram( s) 

Nationa~ Environmental Policy Act 

National Marine Fisheries .Service 

nautical mile(s) 

National Oceanic & Atmospheric Administration 

Naval Oceanographic Off ice 

nephelometric turbidity units 

Ocean Dredged Material Disposal Site 

picogram(s) 

Public Law 
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ppb parts per billion -ppm parts per million 

ppt parts per thousand C0 /oo) 

second(s) -s 

SPM suspended particulate matter 

TDYR Texas Deparaient of Water Resources 

TOC total organic carbon 

TSS total suspended solids -
USCG United States Coast Guard 

w west 
yd3 -cubic yard(s) 

yr year(s) 

-

-

-
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Appendix A 

SURVEY METHODS, RESULTS, AND.INTERPRETATIONS 

Field surveys at the Sabine-Neches OilmS' s were conducted in September 1979 

and January 1980 by Interstate Electronics Co~ratiou (IEC) under contract to 

the EPA (Contract Number 68-01-4610). The purpose of the surveys waa to 

collect biological, chemical, geological, and physical oceanographic data to 

assess the effects of dredged material disposal ou the marine euvirotlllent, and 

co augment historical information from the area. A major couaideration of 

survey design was to detemine whether any adverse effects ideutified wi:hin 

the ODMDS's were detectable outside of the sites' boundaries. 

Methods of data collection, results, and interpretations of the survey data 

are presented in the following sections. 'Ihe data are briefly c~pared with 

historical infomation; however, more canprebensive treacaent is given in 

Ciapter 3 of this EIS. 

METJIODS 

Al 1 survey operations we re c:onduc ted using the Ocean Survey Vessel 

AN"IELOPE. Loran-C and radar range and bearing positioning were used for 

navigaeiou, providing accuracy within 0.25 mi. 

Stations 1, 3, 4, 5, 10, 11, and 12 were located inside the OIMDS 's, and 

control seations 2, 6, 7, 8, and 9 were positioned in predominant upcurrent-

downcurrent directions outside the site (Figure A-l). Station locations were 

designed to determine whether transport of dredged material was occurring 

outside of the site boundaries. Samples collected, coordinates, and water 

depths for all stations are presented in !able A-1. 

Microbiological analyses of sediments and tissues, and physical oceano

graphic measurements were performed aboard the A."f!E!.OPE; all ·other detailed 

chemical, geological, and-- biological analyses were performed a: shore-based 

laboratories listed in Table A-2. 
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Figure A-1. Station Locations, EPA/IEC Survey 
of the Sabine-Heches ODHDS'a, September 1979 and January 1980 
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TABLE A-1 
SAllPLIBG DQtrIUJIEll'!S-SAJSID-HECBES OIJllDS'S 

• • •! • • . ,. • • • • • • • • • • 
006 • • • • • • • ele • • • • • • 
001 • • • el • • • • • • I 
008 • • • ., I• • • • ., . 
009 • • • • I •I• • ·i e • • • 
010 • • eleleleletelelQC • • • •I 
Oll • • i• • • •l•l• • •l•I• • •I 
OU • • •l•I•!• .,.,.,.,. • , . . , 

NtlMIEJl 001 I 002 t 003 I 004 005 006 ' 007 I 008 I 009 I Oi:J 
U.~E 29°33.0'N 2!!°33.S'N 129"32.Z'N I 29"32.4'N 29°33.S'N 29°34. S 'N 129"31 .5 'N 29"31. 5 'N 29"34. 6 '~ I 29°3~. 5 'N 
tOHC .... :>E 93°48.0'V 93°47. l ''ii 93°47. 1 ''iii 93°48.9'W 93°48.9'W 93°46,Z''N 93°46.Z'W 93°50. i 'W 193°50. l 'WI 93°49.5'W 
DEP'nt 12m I 11m . 12111 I 12111 12111 12nt 1211 12211 I 1111 , f5ll 

mJMl!:l 011 
012 I I 

I 
I 

I aTnm>t 29°29.5'N 29°26.S'H I 
I LONC:nr.:>E 93°44.1 'W 93°42.Z'W I :;,!PT! i2m 12111 I I I 

NOTES: 

OC • one qualfty eantrol samole will be taken in addition to any other s1111Dles ~uired 
(a) Campos 1 te SllllD 1 e from two cores . 
(b) C~sitl& soecies samoles from tows and/or box cores 

Bio:ogical .tows will also be samQles for taxonomic voucher specimens af~er ot~er 
samoles have been rmnoved. 

Station is located at mid-point of trawls 
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T.ABLE A.-2 
LUOIAl'Ol.IES PZll!'OBHING AMLYSES OP SAMPLES Rell SilID-BECBES·OD!mS'S 

Biology 

Barry A. Vittor and Aaaociates 
Mobile, Alabma · 

* La Mer 
San Pedro, California 

* Denotes Quality Control Laboratory 

Chemistry/Geology 

Science Applications, Incorporated (S~I) 
La Jolla, California 

* LF! Enviromneutal 
licbmom, C&lifornia 

Sampling equipment, procedures, and preservation methods were in accordance 

with the "Oceanographic Sampling and .Analytical Procedures Manual" (llC, 

1980). A summary of these methods is presented in the following sections. 

wA'!ll COLUMN ME.ASUUMENTS 

Shi~board Procedures 

Conductivity and temperature were measured with a Plessey CTD, and data 

were stored on 9-track disks. A rosette sampler equipped 7ith 30-litar Go-Flo 

bottles was used to collect surface and near-bottom samples for suspended 

solids and dissolved oxygen, and for salinity and temperature calibration 

samples; m.id.-depth samples were collected for analysis of dissolved and 

particulate trace metals and dissolved chlorinated hydrocarbons (CRC's). 

Salinity samples were analyzed with a Beckman salinometer. Surface and bottom 

water temperat:ures were measured using reversing or bucket ther.nometers. 

Turbidity was measured with a Bach laboratory turbid.imet:er; dissolved oxygen 

was detex:mined using a modified Winkler method (Strickland and Parsons, 1972); 

and pH was measured with a Beckman pH meter. Water samples for total 

suspended solids and trace metals (particulate and dissolved) analyses were 

transferred from Go-Flo bottles to 2-liter pressure filtration bottles, :hen 

filtered through Nucleopore filters. 'Ihe filtrate was collected for dissolved 

trace metals analysis in precleaned bottles acidified with Ultrex nitric acid. 

Measured water volumes were pressure-fed di~ectly from Go-Flo bottles through 

an Amberli:e XAD resin column for extraction of CRC 's (Osterroht, 19ii). 

Filters for particulate trace metals and suspended solids, and resin columns 

for CHC' s, were processed in a positive pressure clean hood and frozen until 

analyzed. 

A-4 



-
-
----- . 

-

Laboratory Methods 

Total suspended solids were determined gravimetrically on an electrobalauce 

(Meade et al., 1975). Filters containing particulate trace metal samples were 

leached for 2 hours with lN Ul trex nitric acid. Leachates were analyzed for 

cadmium aud lead by graphite furnace. atc:mic absorption spectropbotCllletry 

(AAS), and for mercury by cold-vapor AAS (EPA, 1979). 

Dissolved mercury was analyzed by cold vapor AAS following an acid

permmgat14te digestion and reduction with hydrozylami.ne and stannous sulfates 

(EPA, 1979) • Dia solved cadmium and lead were concentrated using a chelation

sol vent ext:'action method (Sturgeon et al., 1980),_ and analyzed by graphite 

furnace AAS. 

CBC' s were eluted from resin columns with acetouitrile. 'l'he eluate was 

ext:'acted three times with h~ane, evaporated to near dryness, fractionated on 
• 

florisil columns, and analyzed by electron capture gas ch~omatography 

(Os terroht, 1977) • the chromatogram was scauned for presence of poly

chlorinated biphenyls (PCB's); Arochlors 1016, 12Zl, 1232, 1242, 1248, 1254, 

1260, and 1262; and various pesticides and derivatives (aldrin, dieldrin, 

endrin, heptachlor, /3-BBC, DDT, DDD, DDE, and heptachlor epoxide). 

GEOCBEMIS'Il.Y AND GRAIN SIZE-ANALYSIS 

Shinboard Procedures 

Fifty grams of sediment were removed from each of seven 0. 065-m2 box cores 

per station, and frozen for grain-size analysis. Sediment.· samples for 

geochemical analyses (t:'ace metals, oil and grease. total organic carbon 

[TOC], au:i CBC' s) were collected from the surface 2 · c:m of two cores per 

station, stored in acid-cleaned Teflon jars, and frozen. 
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Laboratory Methods 

Sediment grain size was determined by washing sediment samples through 

2,000- and 62-µm mesh sieves to separate gravel, sand, and silt/clay fractions 

(iollc., 1978). Sand/ gravel fractions were separated with l phi ( 0) interval 

sieves, dried, amt weighed. The sil ti clay fractious were a11alyzed using a 

pipec:e method CRitteDhouae, 1933). 

Trace.metals (cadmium, lead, and arse11ic) were leached from 5g to lOg of 

sediments for 2 hours with 2S ml of lN nitric acid, and analyzed by graphite 

furuace AAS. Mercury was leached from 5g to lOg of sediment at 95°C with aqua 

regia and . potassium pemai:iganata, reduced using hydroxyl•ine sulfate and 

stannous sulfate, and analyzed by cold-vapor AAS (EPA, 1979). 

Oil and grease were extracted from lOOg sediment samples with an 

acetone-hexane mixture, dried and quantified gravimetrically according to the 

method of APBA (1975). TOC in sediments was measured with a Perkin-El:ner 

Model 240 Elemental Analyzer (Gibbs, 1977). 

• 
CHC's were soxhlet extracted from sediment samples (Stations 1, 6, 10, 11, 

and 12 only) using a l: l acetone-hexane solvent. 'Ibe extract was evaporated, 

cleaned using a florisil colmn, fractionated on a silicic acid column, and 

analyzed by electron captu;-e gas chromatography (EPA, 19i4). An additional 

acid cleanup step was required for analysis of PC!' s (see above for CBC' s 

examined). 

Elut.riate analyses were performed in accordance with the specifications of 

EPAJCE (1977). Sediments and unfiltered disposal site water were miXed at a 

l: 4 ratio, and mechanically and air-agitated for 30 minutes. Af ~er a 1-hour 

settling period, test water was filtered, acidified with 01 trex hydrochloric 

acid, and analyzed for trace metals using techniques described above. 
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BIOLOGICAL Ml='...AStJlt!MEBTS (Including Tissue Chemistry and Coliform) 

Shipboard Procedures 

Five macrofaunal samples were collected at each station using a 0. 065-m.
2 

· 

box core am washed through a 0.5-mm screen; organisms were preser'led in io: 
formalin in seawater and stored until analysis. ?wo 3. S-= diameter suhcores 

were taken from one box core at each station for the first sur'ley at the site, 

and preserved for enumeration of meiofauna. 

Two trawls, one inside and one outside of the site, were conducted using a 

7.6m Otter trawl to collect epifauna for analysis of tissue concentrations of 

CBC' s, trace metals, and total and fecal coliform.a. In add.icon, infomation 

frcm the catch was used to further characterize the benthic and neJa:onic 

coimuni ties • 

!p ifauna from t:he trawls were sorted in stainless steel trays and 

enumerated. Tissue· waa combined from at least three individuals of each of 

the commercially impor~ant species captured, aseptically homogenized in a 

blender, and cultured within 6 hours for total and fecal colifoms using a 

modified APB.A (1975) technique described in I!C (1980). Other specimens were 

i:rans ferred .. from the trays to acid-rinsed plastic buckets, and then into clean. 

plastic bags and frozen for trace metal analyses. ·Additional specimens were 

transferred to stainless steel buckets with stainless steel forceps, W1:'apped 

in aluminum foil, placed in polyethylene bags, and frozen for CBC analysis. 

Laboratory Methods 

Eight dominant macrofaunal species were selected by Interstac·e biologists 

for enumeration in all samples. Selection of species was based on the 

inspection of initial laboratory data (species abundance throughout the site), 

feeding type, and known association with environmental conditions, pat:~i=

ularly substrates. Each of the six dominant species we re enumerated in all 

five stat:ion replicates, and mean -spec.ies abundances were calculated for each 

station. All samples were transferred to 70% alcohol for storage. 
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Analysis of cadmium and lead concentrations in tissues followed techniques 

described by EPA (1977). Approximately 5g to lOg of haziogenized tissue were 

digested with nitric acid and hydrogen peroxide wile heated. The digests 

were then evaporated, diluted to volume with deionized water, and analyzed 

with flame or flameless AAS. Analyses of mercury concentrations in tissue 

required digestion of an Sg to lOg sa:nple with concentrated nitric and 

sul fur ic acids and po taaa ium pe :mang mate , reduction of the ionized mercury 

with hydroxylamine and sta.i:mous sulfates, and analysis with cold-vapor AAS 

(EPA, 1979). 

Tissue analyses for CBC' s (see above for CBC' s examined) required 

homogenization of SOg of tissue with sodium sul!ate, extraction with hexane, 

cleanup, f:actiouation, and analysis with electron capture gas chromatography 

(EPA, 1974) • 

COMPUTER DATA AND ANALYSIS 

All data uere entered into the Interstate ccmputeri:ed Oceanic Data and 

Environmental Evaluation Program data base (ODE!P). Statistical analysis • 
included calculation of means, variances, correlations, and analysis of 

variance. Correlations were run between parameter values measured vi:hin 

individual sediment samples (casts). 

KESULTS ABD DISCUSSION 

PHYSICAL AND CHEMICAL CHARACTERISTICS 

water Column 

Watercolumn measurements for temperature, salinity, dissolved oxygen, pii, 

turbidity, total suspended solids, anci dissolved and particulate trace metals 

are summarized in Tables A-3 and A-4. 
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----
I 2 

s 
9 

10 

6 2 
s 
8 

12 

1 2 
6 
1 
ll 
u 

8 2 
s 
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II 
12 

9 2 
5 

10 

10 2 
4 
1 

II 2 
s 
9 

10 

12 2 
s 

10 

,., 
) J I ) l 

TABLE A-l 

) 

' 
) 

PHYSICAL AND CllEHICAL WATER-COLUHN CHARACTERISTICS 
IN 1'11K KllSTING Sl'fES AND VICINITY 

Dieeolved O•yaen * 
teuirenture : Sal lnhy Concentration C•l/llter) pH 

( C) ( 0 /oo) (percent ••lur•tlon 
'" parentheee1) 

Sept Jan Sept Jan Sept Jan Sept J•A 
t-· 

26.10 14. 2 U.948 21.0ll 6.2J (110) s.u (85) a.u 7.ll 
24.140 29.862 • 14 1.08 

14.2 29.161 4.n• C8o> 1.02 
24.602 s. ]8 (110) •• 26 

2S.SO 14.1 22.919 26. ]19 6.6S (US) 1.11 1.41 
21.020 26.126 1.10 l.U 

U.4 26.840 S. 38 (85) 1.u 
JS.90 U.064 6.16 Cl 10) 1.29 

26.00 14.2 24.US 21. SOI S.91 (100) 1.u 8.08 
28. Sl2 8.02 

24.SOJ 1.12 
24.569 5. JS U 20) 1.34 

14.0 28.680 s. 20 (85) J.99 

2S.60 ll.9 24.165 26.640 6.00 UIS) S.11 (IOU) 8.21 1.09 
24.649 1.21 

28. lll 8.02 
26.00 25.019 5. 16 (105) a.u 

14.0 28. 267 4~ 94 (80) I.OJ 

26.00 14.l U.080 25. 792 6.94t (US) S.9' 000) 1.n 8.07 
21.841 26.Ul a. 10 8.0lt 

26.00 ll.8 24.082 26. SU 5. 19 (110) 4.92 (80) 1.21 J.99 

2S.OO U.9 20. 914 24.141 s. n uos> 6.14 (IOO) J.18 8.49 
22. 281 2S.S94 1.09 1.40 

JS. so ll.4 U. 21S 2S. 5Jl 6.00 (UO) S. JI (U) 8.09 1.42 

26.10 14.6 24.491 29. US S.20 CllS) 5 • .u1 <to> 8. ll1 8.24 
2S.958 2'. ll4 8. 24 8.14 

14.l 4.91 (80) 1.14 
2S.40S 29 •. 09 6.04 (US) a.,26 

2S.OO 14.6 2S. 111 28.941 S. 21 (IOS) s.u (90) e.n a.n 
U.412 29.0ll 1.24 8.14 

14.2 25.182 29.282 S.91 (120) •• 91 (80) I.JS l.ll 

I Only 0110 U•ph at thh deptl1 

. I } 

Total &u1pend .. 
Tul'bidltJ Bolld1 

(MTV) (-a/lhu) 

Sept Jan lept Jan 

2.21 J.60 J.'6 4.11 
2.18 l.10 l.10 I. 18 

4.40 
J.Ol 2.11 6.40 

2.00 l.00 l.H 6.SS 
2.20 l.00 l.54 S.74 

l.00 6.SI 
2.os 2.86 

1.49 2.20 2.Sl 2.94 
l.70 2.u 

2.61 2. ll 
I.II 4.21 

1.90 2.62 

1.80 2.20 2.s2 l.12 
2.00 2.21 

2.40 4.lS 
2.10 4.11 

2.10 4.41. 

2.10 4.20 J.81 5.29 
J.20 7.90 4.5' 11.10 
6.10 8.80 9.90 9.96 

n.oo 5.50 II. JO 9.02 
n.oo e.so 14.10 1.16 

120.00 9.90 11. so 12.40 

1.90 1.10 l.09 1.68 
6.45 1.60 1. 21 2.81 

1.90 2.6S 
l.,, S.18 

6. 26 1.40 4.96 I. 56 
5.99 1.10 4. 74 o. n 
S.92 l. 20 5.00 1.ll 

•Value le •e•n uf two ... ple• e•c•pt .,.,eere nutecl. An aver•&• t•per•tua·e of 25.t•c wa1 •••uwed ha percent ••turatlon calcul•tlon 
whe:n nu bottom teealer·etul'• wa1 available for September. 

) 

• 1 



Phase 

Di.saolved 
(µg/ liter) 

Part:icul ate 
(µg/liter) 

' 

TABLE A-4 
WilD-COLtDUI DISSOLVED AND PAB.TICULAT.! llEUL 

CONCDn.ATIORS IB Tm EXISTING SITES AND VXCI?iITY 
(ORE KIDWATD. SAHPLE COLLECTED AT liCJl S"linOH.) 

Mercury Cadmium I Station 
Sepe Jau Sept Jan Sepe 

l <0.003 <0.003 0.062 o.a23 O.ll.9 
6 <O. 003 0.010 0.273 - o. 242 

10 0.004 0.007 0.084 0.176 0.126 
11 <0.003 0.005 o. 205 0.017 o. 278 
12 o.a12 o.ao6 0.034 0.123 0.584 

l <a. 0002 <O. 0002 a.ass 0.005 o.a73 
6 0.001 <a.0004 0.037 0.006 0.041 

10 0.002 0.002 0.034 0.006 0.159 
11 0.001 0.003 0.005 0.012 0.074 

.12 0.001 0.003 0.034 o. 023 0.022 

- • Sample contaminated 

Lead 

Jau 

a.322 
0.109 
0.170 

<0.2 
0.261 

a.a22 
0.087 
0.072 
0.042 
0.014 

Temperatures exhibited little variation with 4epth auring both surveys aud 

were lower in January than September. temperatures rallged from 25 .O •c to 

26.8°C i:i September, aud from 13.4°C- t.o l4.6°C in January (?able A-3). As 

expected for a coastal area with freshwater input, salinity generally 

increased with depth and with increasing distance from shore. Salinity was 

lower in September than January, probably a result of greater rune ff present. 

du=ing late summer. Salinities measured during September and January ~anged 
- . 0 0 0 0/ :rem approximately 20. 9 /oo to 26.0 /oo and 24. l /oo to 29. 9 oo, respec-

Both salinity ·and temperature vd·1~, were similar to those reeo::ded 

by DCE (1978) during the same seasons. 

waters in the survey area. were well oxygenated at all depths, but were 

slightly lower in January than in September. Surface dissolved-oxygen 

concentrations ranged f:-om 5. 20 t:o 6. 94 ml/ liter (105% to 135% satu:ation) in 

September, and from 5.12 to 6.14 ml/liter (85% to 100% saturation) in Janua..~. 

Near-bottom (7 m to l 2m) dis so 1 ved-oxygen concent:ations ranged from 5 .16 to 

6.36 ml/li:er (105: t:o 130% saturation) in September, and from 4. 72 to 5.32 

ml/ li:er (80% to 85% saturation) in January. 

reported by DOE (1978). 
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The pH of the waters within the !xisti111 Sites was quite unifotm with depth 

and showed no cousistent seasonal or areal trends. Values ranged from 7.8 to 

8.5, within the ra111e for the general area as measured by CE (1975). 

turbidity and total suspended solids (?SS) concent.ratious decreased with 

increasing distance from shore (?able A-3). No consistent seasonal or 

vertical trends were observed. turbidity and ?SS concentrations were highest 

at shallow, nearshore Station 10; possible sources of suspended matter include 

ruuo ff from the Sabine estuary and/ or res us pens ion of bot tom sediments • 

Turbidity ranged from l.20 to 120 Nephelometric Turbidity Units {NTO); TSS 

concent~ations ranged from 0.73 to 17.50 mg/liter. 

Concentrations of dissolved and particulate mercury, cadmium, and lead were 

low throughout the survey area (Table A-4), and within ranges reported for the 

Gulf coastal region by DOE (1978). No consistent temporal or spatial trends 

. in dissolved trace metal concentrations were observed; levels ranged from 

<0.003 to 0.012 µg/liter mercury, 0.017 to 0.273 µg/liter cadmium, snd <0.2 to 

• 0. 584 µ.g/ liter lead. As expected, concentrations of trace met.a.ls in the 

particulate phase (µg/l) varied more or less proportionally with the quantity 

o! suspended matter (?SS) in the water. Particulate metal levels ranged- !:'om 

<0.0002 to 0.003 µg/liter mercury, 0.005 to 0.055 µg/liter cadmium, and 0.0!~ 

to 0.159 µg/liter lead. Concentrations of total (particulate plus dissolved) 

mercury and cadmium were all well below !PA minimum marine water quality 

criteria (45 FR 79318); no such levels have been established for lead. 

Concentrations of all dissolved PC!' s, pesticides, and pesticide 

derivativ.es at middepth in the water column at Stations 1, 6, 10, 11, and 12 

were below detectable levels in September and extremely low, less than 0.1 

ng/ liter, in January. Low organohalogen levels (less than 1 µg/ liter) were 

also measured during a study conducted in the Sabine-Neches waterway (Horue 

and Swirsky, 1979). 

Sediments 

Physical - Sediments in the survey area were poorly sorted and exhibited a 

general gradation from fine to coarse material with increasing distance free 

A-11 



shore (Table A-S). This gradation· is consistent with previous observations 

for the general region seaward of the Sabine estuary (Coastal Ecosystems 

Management, 1975; Department of Interior, 1979). Sediments at nearshore 

Station 10 consisted primarily of sil: (19.S: to 29.3%) and clay (68% to 79:) 

during both surveys, &Del graded to predominantly sand (42.4% to 95. 8%) at the 

most seaward station (Station 12). O\ferall ranges for each grain-size class 

were approximately 0% to 16% for gravel, 0% to 96% for sand, 2% to 51%- for 

silt, and 0% to 82: for clay. Sediment texture exhibited seasonal changes at 

several stations, but was generally s :imilar between surveys. · Because the 

natural sediment texture ia generally similar to that of dredged mate:ials 

dumped at the Existing Sites (see Chapter 3) • it is not possible to 

differentiate bet-ween the tliO, nor delineate any area affected by dumping with 

the prese~~ data. 

Chemical Concentrations of trace metals (mercury, cadmium, lead, and 

arsenic). TOC, and oil and grease in sediments of the Existing Sites and 

vici:iity are listed in Table A-6. Al though concentrations of these 

constituents did not significantly (p>0.01) correlate with percentages of silt 

or clay, some interdependence was indicated by the survey results. 

Trace-metal concentrations exhibited a general decrease with increasing 

distance from snore, as did percentages of _sediment fines. Arsenic 

concentrations , measured only in September, were great es c ( 2. 4 to 2. 7 mg/ kg) 

at nearshore Station 10; concentrations were .among the lowest at offshore 

Stations 11 and 12 (0.6 to 1.3 mg/kg). Lead concentrations varied similarly; 

concentratio'ns rang eel fraa <O. 02 mg/ kg at Stations 2, 3, 11, and 12, to about 

2.6 mg/kg at Stations 9 and 10, aixl were similar between su?Veys. Cadmium and 

mercury concentrations were generally near detection limits of the anal~ical 

methods employed. This factor may hsve contributed to the weak relationships 

between levels of these metals with distance from shore and sediment grain 

size. Cadmium and mercury levels raDged from less than O. 01 mg/kg ( und~tec

tab le) to 0.13 mg/kg and 0.05 mg/kg, respectively, with little change between 

surveys. Cadmium and lead concentrations were similar to or less :han levels 

measured in the general area by DOE (1978). All the above concentrations a=e 

within or below ranges reported for the region surrounding the Existing Si:es 

(DOE, 1978; Horne and Swirsky, 1979; Coastal Ecosystems Management, 1975). 
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Gravel 
l 

&talion Sept Jan 
----

l 4.6 (0.9-lO.O) l.J (O.O-S.6) 

:z 1.4 (0. l-16.0) l.S (O.O-S.6) 

l l.9 (0.0-10.0) 2.1 (0.0-10.0) 

4 o.u (0.0-0. 2) o.o (0.0-0.0) 

s 1.0 (O.O-l.6) o.o (0.0-0.0) 

6 0.8 (0 .0-1.4) o.o (0.0-0.0) 

1 O.l (0.0-1.0) 0.9 (0,0-l.l) 

I 0,) (0.0-1. l) 0.1 (0.0-0. 2) 

9 o.o Co.o-o.o > o.o (0.0-0.0) 

10 o.o (0.0-0.U) o.o (0.0-0.0) 

II 0.1 (0.1-1.6) 1.0 (0.1-J.1) 

u 4.6 (0.0-9. S) l.} (0.6-9.1) 

l ~ _) 1 

TABLE A-5 
SKDJHENT GRAii-SIZE COHPOSITION 

AT "CHE EXlS1'ING SITES AND VICINITY 

Sa nil Silt 
l I 

Sept --.. .. lapt 
-

46.J (16.S-66.S) 21.6 (I0.1-U.O) U.S (16.0-JS.O) 

26. I (18. 6-11. l) 16.9 0 .u-U.4) ll.6 (2S.l-l6.4) 

29.0 0. J-SS.0 46.l 02.2-Sl.O ll.I (U.1-40.I) 

21.2 (9.9-18.9) l6.I 0.1-29.6) ll.9 (lS.1-Sl.l) 

l9. I (2.l-S2.2) 4.t (l.0-8.4) 20.6 (11.1-JO,S) 

21.1 (1.1-44.6) t.1 0 .4-U.1) 20.6 (IS.2-21.l) 

btJ,2 04.9-19.9) 61.S (S0.9~JO.O) 
I 

20.8 (9.6-10.1) 

11. 0 02.0-41. l) 19.4 (12.9-41.6) JS.6 (21.0-40.9) 

1). s (0. l-0.1) 2.s (0.l-ll.2) 21.1 (11.1-U.1) 

1.1 (O, l-S. J) I. l (0.1-1.t) 21.I (2S~l-2t.J) 

68.6 09.0-Jt.4) 16.l (SS.1-11.J) 21.1 (ll.9-U.t) 
• 

19.2 (42.4-tl.t) 84.9 (64.2-tS.I) U.6 (1 .O-lJ. S) 

Note: Data repreaenl •••11 ( ranae) for aeven 'ru11l lcate boa corea al each atadoa 

1 l l l l l .. 

Clar 
I 

Jaa lept Jan 

21.1 Ul.0-11.0 U.2 (ll.4-Jl.S) 41.0 (2l.S-60.I) 

ll. l (U. l-40.I) JI • 2 (2 t. 2-49. 4 ) SO.l US.J-61.6) 

u.1 cn.1-12.u 16.0 (14.1-'6.2) n.o u 1.1-21. u 

11. l u 1·6-41. 2) JI. t US. l-55.0) 4S.t (lS.0-56.6) 

U.2 U0.9-21.0) st.4 00.1-11.t) 6t.9 (61.S-16.1) 

29.6 U0.6-14.0) Sl.4 04.0-66. S) 60.1 CSJ.J-62.2) 

20.2 (ll.0-26.2) 11.6 u.e-n.o 11.s u1.1-n.o 

ll.1 00.0-)6.6) 21.1 Clt.1-42.J) 26.1 (U. 6-ll.O) 

20.S (ll.l-2'.0) 11.4 06.0-11.6) JJ.I (61.1-11.1) 

24.t Ot.1-21.1) 10.S (61.6-14.6) 1l.1 01 .0-19.0) 

16.4 01. 6-29.1) t.1 (6.6-U.S) 6.l (0. 0-12 .6) 

t.l 0.1-U.S) l.1 (0.0-20 • ., 2.S (0.0-11. 2) 



> 
I ..... 
~ 

) 

TABLE A-6 
CONCENTRATIONS or TRACE HEAVY METALS. TOTAL ORGANIC CARIOH, * 

AND OIL AND GREASE IN SEDIHKN'fS or THE EXIS'fING SITES AND VICINITY 

Hercurr Cadieium 
Station , .. , .. , ,.,, .. , 

-··-- -·----- ------- - --
Sep Jan Sep Ja1t 

--- ------- ------ ------- ----·----
l O.Ol, 0.0) 0.02, O.UJ 0.02, 0.04 O.Ul, O.Ol 

J 0.02, 0.01 0.01, 0.04 u.01, 0.01 o.oa, o.04 

l 0.02, 0.01 0.01, O.OJ 0.02. O.Ol 0.02. 0.02 

4 0.01, 0.01 0.04, 0.01 0.04, 0.0) o.os, 0.0) 

\ s 0.04, 0.04 0.04, O.Ol o.u. 0.01 0.01, o.os 

6 o.cn. u.01 o.os, 0.02 O.Ol, O.OS 0.04, 0.01 

1 O.Ul, 0.01 0.02, o.oz 0.02, 0.02 o.oz, 0.02 

8 o.oz. 0.02 0.01, o.o4 0.02. 0.04 0.02, 0.02 

9 U.01, 0.02 o.oz. 0.02 0.09, 0.08 0.02, 0.02 

lU 0.01, 0.04 0.02. o.os 0.10, 0.01 0.04, 0.04 

II O.Ol, O.UI 0.01, 0.01 O.Ol, 0.02 0.01, 0.01 

12 0.01. 0.01 0.01, 0.01 o.cn, 0.01 O.Ul, O.Ul 

f Value• upreunt ai111I• analrah froie duplicate lfox core• 
Areenlc t1nal7aee 11ut perfuneed for Januarr 1910 aurver 

J l I > 

l.eaJ Auentc 1 Total Or1anlc Carboa ,.,, .. ,, '•1/1t1) (•1/1) 
------ ------ -·------

Sep Jan Sep lap Jaa 
---· ·-- --------· 
0.14, 0.04 o.u. o.n I. II, O.H l.26, l.9' 4.10, l.H 

0.02, 0.04 0.02. O.SJ a.u. 1.00 1. l1. 6.U 4.St. J.U 

U.Ol, O.Ol o. "· 0.02 o. u. O.tl S.90, S.H 2.0. l.14 

o.os. 0.10 o.u. 0.20 1.19, I.II t.21, s.n ..... 6.16 

o.az. o. n 0.61, 0.64 1.11. 1.n 10.10. IJ.01 u. 10. 10.5' 

0.02. o. u 1.n. o.o o.ta. I.St S.04, '·" t.u, t.26 

1.44, 1.61 O. ll, O. lJ I. 21, •• 2S 1.16, 2.11 J. S4. 2.0J 

0.01, 0.11 0.09, o. u I.SJ, I.JO 4.U, 6.11 4.99, 4.16 

J.U, 1.21 o.u. 0 .. 49 1.10, 2.n 11.22, U.11 10.H, II.II 

2.H, 1.02 1.09, o.u 2.61, 2.0 U.'4, U.11 12.ll, 14.06 

0.02, 0.02 0.06, 0.02 o.n, I. l2 2.0I, 2.01 I. st, I.it 

0.02, 0.02 O.Ol, O.UI 1.14, O.H S.Ol, 1.44 o.ss. 8.SJ 

• 

'} ) J J 

OU a1MI GreaH 
<•1/1) 

lep Jaa 

2.oe, o.u 1.16, O.H 

I.JS, I.OS o.u, ).26 

0.19 1 I.SJ 0.14, I.ts 

O.tl, S.21 2.os. a.14 

l.OS, 2.U l.S6, 2.10 

J.Jl, 2.'6 o. 28, 1.49 

O.H, 0.90 o.n, 1.u 

1~40, 1.24 0.9S, I.II 

S.41, 1.12 1.01, I. 20 

2.44, 2.H s.11. 1.11 

0."6, I. 21 1.n. o.u 

0.14, 0.64 0.06, o.n 

J l 
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TOC concentrations also appeared to decrease with increasing distance from 

shore (Figure A-2) and increasing sediment grain size (!able A-6). Values 

ranged fram O. SS to 14. 06 mg/ g, with the highest concentrations occurring at 

nearshore stations 10, 9, and 5. Minimum TOC concentrations were found at 

seaward stations 7, ll, and 12. TOC showed positive correlations ( p<O. Ol) 

with percent clay, percent silt, and oil and grease. No significant 

differences in TCC levels were observed berween surveys. TOC couce.ntrations 

were similar to those measured in the general area by DOE (1978). 

Spatial distributions of oil and grease concentrations showed some 

similarity to those for ocher sediment para:neters. Relationships with grain 

size and distance from shore, however, were relatively weak. Oil and grease 

levels ranged from a minimum of 0. 06 mg/ g during January at Station 12~ to 

maxima over both surveys in excess of 5 mg/g at Stations 2, 4, 9, and 10. !be 

minimum concentracion was similar ·to the low of 0. 05 mg/ g measured at the 

Existing Sites by Borne and Swirsky (1979); the maximum concentration measured 

during the latter study was only 0. 7 mg/1, substantially lower than the 

u EPA/IEC survey maximum (5. 48 mg/ g). 'Dle reason for presence of such high 

-
-
-

levels during the surveys is not known, bu: may be related to differences in 

anal}'1:ical methods. 

Sediment CBC (PCB's, pesticides, and derivatives) concen:rations were 

determined only for Stations 1, 6, 10, 11 and 12 (Table A-7). During 

September, all CRC 's at these stations were below detectable levels ( <O. 01 

ng/ g). Only op 'DOE, pp 'DOE, and dieldrin were measurable in January; 

concentrations were all below 6 ng/ g, and measurable at Stations 10 and l l, 

only. Higher levels were determined for Station 10 relative to Station 11, 

probably as a result of the greater proportions of silt and clay at .Station 

10. A previous study at the ExistiDg Sites yielded similar levels (<10 ng/g) 

of CRC's (Horne and Swirsky, 1979). 

Tissue Cbemistrv 

Concentrations of trace metals and chlorinated hydrocarbons (CBC' s) in 

orgamisms collected in trawls were generally low (!able A-8). Most CHC's we~e 
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Figure A-2. Total Organic Carbon (mg/g) at the Ezisting Sites and Vicinity 
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UJSLE A-7 
SEDnmB'l' CKLOJUB.UED lI!DllOCADON CONCD'rlATIOHS IN 

TD EnSTIBG SI'I'ES AND VICIHI'ft (JABtJAll DAll OBLY)* 

Compound Station 

10 ll 

op'DDE ND 0.02 

pp'DDE 0.32 0.03 

Dieldriu s.sa ND 

* All concentrations in nanograms 

per gram ( ng/ g • 10-9 &I g) 

ND • None detected 

below detec:able levels in auc:hovies and shrimp; only PC! (Arochlor 1242.) was 

detected in a single shrimp sample collected during January 1981. 'Ihe 

concentration of O. 01 ng/g P~ was substantially lower than the U. s. Food and 

~ug Administration tolerance level of S,000 ng/g (21 CFi. Part 109). 'Irace 

metal (mercury, cadmium, and ·lead) concentrations iu 

similis) collected during January were within ranges 

(1980) for this species in coastal waters of the 

shrimp ('I' rachV"t>eneus 

reported by Tillery 

GW. f of Mexico. No 

historical data for trace metals in the crab Portunus s~inimanus were 

available; however, the mercury concentration in this species (l.01 µg/g) 

slightly exceeded the FDA action level of 1.0 µ.g/g (FDA, 1981). 'Ihese crabs 

were collected outside the Oll!DS. 

elevated mercury level. 

Elutriate Tests 

No explanation can be given for this 

Elutriate tests indicated little or no release of mercury, cadmium, or lead 

into seawater mixed with sediment from Stations 1 and 6 (!able A-9). 
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UBLE A-8 
Dl.Y WEIGHT CONCDTIA.nORS OF DACE 

KE't&LS A!1D CBLOl.IBA.DD 11.YDB.OCADONS (CBC's) DI 
OllG.UIISKS COLLECDD IN TiAWLS Di VICIHil'Y OP EnSTING SITES 

Trace 
Station Species Bg 

September 1980 

l Anchoa hepsetus -
(anchovy) 

1 Xinhosura kroveri -
(shrllllp) 

6 Anchoa hensetus -
(anchovy) 

"6 Penaeus a:tecus -
(shrllllp) 

.January 1981-

l TrachIEeneus similis 0.063 

(shrimp) 

6 Portunus sninimanus l. 01 

(crab) 

6 Penaeus setiferus -
(shrimp) 

- • Not deter.nined (insufficient sample) 

ND • None detected 

Metals (µg/ g) 
Cd Pb CBC' s 

- - ND 

- - ND 

- - t ND 

- - ND 

0.082 0.443 -
0.122 0.322 -
- - PC! (Arochlor 

1242): o. 01 ug/ g 

*No other CRCs detected (see methods section for CRC's examined) 

BIOLOGY 

Benthos 

* 

Mac::-ofauna at the Existing Sites were best represented by po lychaer:eous 

annelids; 19 species were abundant in September 1979, whereas 27 species were 

abundant in January 1980 (Tables A-10 and A-11). The majority of polychaete 

species were small-bodied organisms typical of mud r:o sand habitats. 
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'r.ABLE A-9 * 
U:SUL'rS OF El.trrll.llE TESTS FOB. 

SEDDIENTS INSIDE AND 01J'.rSIDE EXISTIBG SID #3 

Concentration in 'Iest Water Pretest Concentration 
Station Bg Cd Pb Bg Cd Pb 

l 

(inside 0.003 <0.06 0.126 <O. 003 <0.06 0.009 
Site 3) 

6 

(outside <0. 003 0.019 0.366 <0.003 0.018 0.430 
Site 3) 

* Sediment and water collected during September 1979; all 
concentration.a are µg/liter in dissolved phase 

'Ibe nemertean ribbon W10rm, Cerebratulus lacteus, was common throughout the 

area, as was the hem.icbordate acoru .. worm, Balanoglossus cf. aurantiacus. 

Molluscs were represented by '- few bivalve species; these were especially - . 

-
-
-

-

-

abundant at Station 2 in January 1980. Only two arthropod species were 

ablm.dant in September 1979, but by January seven species were common; these 

included amphipods, cumaceans, shrimp, and pea crabs. 

Quantitative data for the eight most abundant species among both surveys 

were analyzed by one-way analyses of variance (ANOVA), followed by multiple

range tests to elucidate temporal and spatial distribution patterns 

('Iable A-12). A sum11ary of distributions along with biological notes for each 

of the eight species is presented in Tab le A-1 J. 

Balanoglossus cf. aurantiacus and Magelona cf. 

Densities of two species, 

1)hvllisae, did not sigui-

ficantly change between surveys, but both species displayed spatial patterns 

among stations. a. cf. aurantiacus was most abundant in the center of the 

study area, especially at Stations 4, 7, and 8 (Figure A-3), where sediments 

were silty-clayey sands. M. cf. phyllisae was most abundant in sa:ldy 

sediments at Station 11 (Figure A-4). 
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1'ABLE A-10 
T01'AL NUHBERS AND llELATlVK PKRCENTAGKS or HACROfAUNA 

COLLECTED AT THE KXISTING SITES AND VICINITY, SKPTEHBER 1979 

STATION 
- -----~ - .. . 

l 2 ) 4 5 6 1 I t . ----· .. - ----- ------· - .. 

s IOU.4) 
s sso. S) 

ID U(l. l) 

c lS(6.0) uauo. 5) S)(J.S) Jl(ll. J) lUll.J) 16(1. l) 94(S. J) 19(9.6) UO. J) 
c 

c 240 .4) 

c 40(6.8) 16(11.9) 91CU. 2) 66(12.4) 16(12.1) 11900.U IOS(6.)) 65(1.0) IUUO.U 

c l4(l.6) 

c U(4.6) 

10 9(1.2) 
10 19(1.1) 

10 6(1.0) 460. 2) 20(2.1) UU.8) 11(6.1) . tlO.t) )6(1.2) 11(4.1) 610 .0) 

c 6U.U >5(4.0) 

0 8(1.1) )(0.6) 

10 

D 41(8. 2) 14SU2. J) 1400.1) 5Ht.6) 62(22.1) 412(41.1) 16Ht. J) U(t.8) HUO.U 

D 

D 11(6 .• l) U(l. I) 1601.1) 9101. u 140.0) 4fa(l. ,, 52101.1) ua uo. n UU.I) 

D 16(2. S) 

D 21().6) ll(S.t) lJ(4.S) 420.t) Jl(ll .O) U(4.0) 19(1.4) 16(1. 2) U(l.1) 

D 0(0) llU.a) ICO. I) 4(0.I) IC0.0 HU.la) uu.u 2(0. 2) 110.6). 

J l l j 

10 II 12 

21(2. 2) 102(].I) 16(1.U 
19(1.S) 

ll(l. l) 

U9(IO. J) 12(0.S) SZ(4. S) 

S4(4. J) 

61(5.2) 21(1.0) 11(1.1) 

llt(t. I) 

16(1.6) 41(4.1) 

UU.1) 

11906.1) Ut(l.U 12601.0) 

)0(2.6~ 

140. J) 1611 (60.' 114.(ll. J) 

)6().1) 

16(1. 2) U(0.5) 

410.0 110(4. I) IOIC9.0 

J J I 
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TABLE A-10 (continued) 

ITATIOM 
--~ -

Spec lee r.eJln1 
tn• I 2 l 4 5 • J I t 10 II 12 

------ - ---- . 
!.!.!!!Cll i O!!lili!! 

••ericene D o;;nr;-- 10(1.4) U(l .O) 5(0. S) 

Tuilior•la D HU. I) 
Amf!iire!!, 
.!.!!!.!£.!!!! D 11(2.l) 11(0.1) 

MOLLUSCA: ' 
fl!~eleuu 

coat et• s 
r;re;,pod• 

l64UJ.9) IUl.S) . 
ap. A I llU.U 

UTHROPODA: 
Cope pod• .,, • ID UCO. 9) UU.s> 210. 2) HO.O 
!!!l!! !~!l_lli 

••ithl D 200.4) nU.O) 24(1.4) 46(1.1) 

SIPUNCULIDA: 

Gu!f!.!!&!! ~ lnH 
bilobatH D 
rhrnoii~ 

l(0.6) 160.1) HO. I) 
-;;:A ___ 

D U(O. 5) 
,!lpunc:~ 

'I'· I D S(O.I) 14(1. 9) U(4.•) 140. l) 

llUtlCllORDATA: 
llah1101lo11ua -a. auiiniTacue D IO(U.6) ll(2.0) 14(10.1) 18(16.S) 19(6.1) 26U. U 101(6. 2) UJ(IJ.01) 1(0.U 19(0. J) J4(6.4) 

CllAUOGHAUIA: 
I 

!!&!!!.! app. c 46(4.0) 

tuul 464 540 S19 "42 241 tu uu 100 Ill 1241 Ul4 HI 
l Ot.O) (14.4) 01.9) (ll. I) (81.)) (81. 2) Ul.6) (16.S) (96.0 (96.0) (H.9) (12.1) 

-· 
t s.,eclee Hlected for adJltlond ~n•lrll• ltHe4 on abumhnc:e an.a ecolu1lcal eianlUc:ance. 

U.Jtee: lue 1peclea 11ot I htt:d; relative 11ercent•1ee (ha perentheau) baud on total abu11de11c:e of all lndl.,lduah U1ach..tl111 .-are •p•clee) collect•• •ona 
five core •-11ha fro• each atatlon• I• eu•11•1talo11 feeder, D • Del"'•h fee.ter~ C • Cernhore. atiil 0 • O.nlvor• 

l 

.. 
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'fABl.I A-11 
1'01'AI. HUHDEll AND IELATIVK PKRCEN'fAGK OP HACIOi'AUHA 

COLLECTED A'f 'fllE BUSTING SlTES AND VICINITY, JANUAll1' 1980 

•·--·---··-.. -------.------ ---.-----
2 

1H4. o I 11(0. o 

SO(l.1) I 12(0.6) 

4(0.6) 

IOl(S.t) 

l(O. S) I 9(0. S) 

11(4.1> I "ou. u 
41(6. )) 

92(14. 2) 

68(10.S)I UU.4) 

J(U.)) 

110.U I 10(0.S) 

) 

WO. 2) 

Sl(t. U I 28( 

6(1.0) 

l(l 

a<o 

1(0. s> I 60 

61(10.1) I 21C4 

6(1 

2S(4.0) 

11112.ul ••• 
ll( 

J8(4.\) 112(6 

·--

'• S) 

6) 

J) 

2) 

• I) 

:t) 

l. 1) 

.S) 

. )) 

·----
s 

-----

U(l2.0) 

1().1) 

6(2.t) 

1(0.S) 
)(1.4) 

10.1) 
l(l.I) 

l9(t. l) 

SU.4) 

Z(l.O) 

STATIOll 
---- ··------·-- --

' 
, I ' 

----·---··- . ··------

Jl(4. I) Jl().I) U(t.O) S6(U.U 

11(16.1) JJ(H.6) 

10.0 

)(I. J) 

21(4.l) 6(1.l) au. u 

50(I0.4) 20(). l) lt(le, I) 41(16.l) 

UU.1) 

66(10.1) 

Sl(ll.O) IUUl. I) lllUS.U SU.O) 

6(1.l) 

160. S) l(O. S) 10(6. S) 11(6. J) 

-------------- ~----...a----------·--·----·- -

) J . I j 1 ') J 

~----

10 II l2 

uu.n uu.u llU.I) 
SJU.t) 

6(0.U 

1004. t) uo.u nu.o 

l(O. J) 

'6(6. J) UH.I) 6(0.6) 

19U .o) ·. 
ll(l.4) 

160 .I) 

U406.0) 41(2.4) nu. 1> 
11(4.)) 11(9.J) 

11(1.4) 

IU(t.O) lllOS. l) 

to(t. I) t4UU.4) Sl(6. I) 

. I •: 

9(0. ,, l(0.4) 
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TABU A-11 (Continued) 

I 

ll'A'UOll 
-· -- -·--- ----- ,--- -·---

fuJina I 2 l 4 ) 6 1 I ' 10 .. u 
s.,eclee t11°tt 

------·----- -·-··--· ·---·--·· ---··-- ----- ---- ----- ----- -·----
Cat!~!!!! 

t(0.9) ClleltU• 
tHe3au.;81iu• 
-~,rr~;;;r; ... te ., 14(1l.O) 141(1.Ut 64(10. 2) 140. J) l(l.I) no.u tCl.U 110.t) 11(4.0 12(1. l) IJl(t. U 10901.0 u-;:;;.;r;--- 41(4.t) 
-7;11fu1•i • 
,;pa,antfiae, • 

un idtt11t i 1 l.,.a ., :n(l.S) 1020.S) 6(2.9) 44(t. I) JU.I) 
Sabellidu 
-;;;;~I!- s 10 .4) 

I 

HOl.LUSCA: 

~~! !!!!!U! s 2UCl 1.6) 14(1.t) J(l.I) laCl.6) 
~lH~e!!~!! 
co1t•t• s 210. u 
~E~I!-
latualh 

p;r;c-;poj;. II IOU06. I) 

uniJentified 1 S(O.I) H0.1) 

AMTlllOPODA: 

Co1orhh1• 
-t~ber~;;r atu• s 16(U. 9) U(l. I) 11(0.t) 
a:·;r;ah@;r;;;-
b;;;nr;;;;,. s 11(1.1) 
u;y;;;;iiifi-
-;.;w;u -- D 2(0.1) 
u:-if.--;•ilhH D 14(0.1) J(l.J) f !!!!!!!! ____ 

4)(6.6) f!!!!!! 0 U(J. 2) II CU.I) 46(22.0) ·UCl. l) SlUl.U 2(0.1) 4(0.0 
!!!!!!!!! .... 0 4(0.6) 

t1acbff""•eu1 -!!!L!-- 0 l(l.2) 

SIPUHCUl.IDA: 

~~!!!!!&!! ~!~.!! 
H•ot.!~!! D 4(0,6) 19().0) lOU.O) ltU. I) nu.u 

HUtlCllOkDATA: 

ll•h~louue 
a:-.u~iiitl!~!!! D no. u Sitt. I) 16lt(l2.0) 11(1.6) l(O. 2) I UOl.1) HUt. U 6U.4) uo.u UO. I) UCl. U 

Total SU 1166 412 44' au 110 UI )91 Ul IU HU JU 
l (14. l) (H.O) OS. l) (11.1) (U.J) 01. J) (U.2) (H.6) (92.0 (U.0 (14. J) (IJ.O) 

Sa•edea ul•cted for edtlhion•l •n•lr••• beud on •b•nMh•c• •ncl ecoloalcel el1•lllceace. 

Mot u: ••u •~eclu not lietect; uhtive pucenl •1111 Lued on total ebund111c• of ell lmUvl4ueh Onclu1Un1 rare epaclee) collecte• .. oa1 five core •••plea 
huie ••d• etetlun9 S • Su1peH1lon f1ecler, U • l>u~•h fee4er, C • Carnho ... 9 0 • Dlnho1•. 

l 1 



TABLE A-12 
SUMMARY OP. AD.LYSES OP Villi.NCE FOB. n!E EIGH'.r DO!!DWiT 
MAaDFAUDL SPECIES AT. TE EXISTING SI'I'ES AND VICIBllY 

I Between Between Stations 
Species Surveys 

I Sept 1979 Jan 1980 Pooled 

£· lacteua * NS HS -
P. Eulchella * * * -
s. tentaculata * * * -
P. t>innata * * * -
M. cf. t>hvllisae NS - - * 
c. soyeri * * * -
l!· califor:iiensis * * * --
!. cf. aurantiacus NS - - * 

* pS0.05 (significant 
NS p>0.05 (non-significant) 

t 

t When data between surveys were NS, all data for each station was 
pooied, then tes~ed by one-way analysis of variance. 

Cerebratulus lacteus, Sigambra tentaculata, Parat>rioncst>io oinnata, Cossura 

soyeri, and P aramnhinome t>ulchella displayed greater abundance in September 

chan in January; this probably represents seasonal recruitment of juveniles 

into the populations. f· lacteus was patchily distributed throughout the 

area, and uo spatial trends could be determined. !· pinnata (Figures A-5 and 

A-6) and P. pulchella (Figure A-7, A-8) were more abundant on muddier 

sediments (particularly at Station 10) of the northern study area; of the two, 

the latter species was more patchy in its abundance. !· t:entaculata was 

distributed prima~ily at :he northern and southern ends of the study area 

(Figures A-9 and A-10). C. soyeri displayed a densi~y pattern similar to !· 
cf. aurantiacus in that i: mainly was associated with muddy sands in the 

center of the study area (Figures A-11 and A-12). Mediomastus californiensis 

was the only species which was more abundant in the January survey. !ts 

greatest abundance occurred in the southern portion of the study area (Figures 

A-13 and A-14). 

The spatial distributions displayed by many of the dominant species we:-e 

not related to the positions of the disposal sites, but ra:her associa:ed with 

A-24 
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'rilLE A-13 
DISnIBtJTIOR AllD BIOLOGICAL NOTES ON DCJKINANT MACROFAlJNAL 

SPECIES m TE sanm-acm:s WADI.WAY 

lalaaosloHue 
c:t. aurnciacue 

!taseloaa c:!. onylli• .. 

Paraprioeo•aio pinnaca 

Si1 .. ora 
0

tetacaculaca 

p ar•obiDOM NlC:llel a 

!Mdioaaecua c:alifonsie1Ut. 

Siailar c& ... icy ill s.,c..-.r 1979 
ad Ja ... ry 1980i ~aaceeC ciaMiC, 
ia c-c•r of aCUlly uaa victa c:l.a,ar 
•il~ ...... 

Siailar cletaaicy iA S.pclllber 1979 
Mid Jaauary 1910; atnac&aac i.a 
••Ddy aadiaeau of •ue!len ,.,., 
of acudy araa. 

c:r .. car oeuiCT ia S.pc..OU 1979; 
DO apacial aOwad&DC& ,.CCH'U 
appareac. 

Creacar de .. icy iJl S.pclllber 1979; 
... u aouacaaoc oa cl•y sae ia•c of 
aorcaara pan of scudy uaa. 

Creacer deD9icy iJl S.pc..a.t" 1979; 
paccby diacribQCioa, lov daaaicy ia 
ceac•r of .,. ... 

C9cucer 4-uicy in Sepc•O.r 1979; 
••C .OuDdaDC cnrousb cencer of 
scudy area i.a c:la,ar•ilcy aaod. 

~reacar daaaicy iJl S.pc..O.r 1979; 
paccby diacribucioa, bQC 110re 
abaDdaac ia aorchan pare of 1cudy 
area. 

C:reace•t density in January 1980; 
•n athmdaac in sud 1edmeau of 
•Qtban acudy area. 

A-25 

li.ol.ocical 11oc .. 

bcen..-.. ca (econ wra), ap co 
16 ca lOll&i iabaaica u--..-a 
~~; aurf.ce ciapoeic f..O.r, 
.... c:il~ou 8aCbaaia far 
••iaa•c i1111 .. u.. ca,.., 1951; 
Qoaaer, 1971). 

!Ml•loGid pol,..:aaece, up co 
I. Cll lOllli burrovi.Jll depodc 
!Heier Clan.a, 1969; f&ucbalci 
ad Juaara, 1979) • 

...._r:aaa C db9oa wra> • "' co 
1.111 loas; iabaaica barrow; 
=araivonnLS oo pol111:baacaa 
(K,_an, 1961; Day, 1967). 

Spioaicl pol,..:a.ca, "' co 6 ca 
loaci iaaaoica burrow; aarface 
dapo•ic t..o.r: pro0aol1 
opporcwai.cic vie!l bicb 
reproducci•• pocaacial 
(Day, 1967; faucbald aod 
J.-.n, 1979). 

Pilusu pol,cnaau, •all-Mlliad, 
up to 1 ca loq; c:araivore or 
••ivore (Baraua, l961i Da1, 1967). 

CoHurid pol,.cbaece. aall
bod.ied, leH Cb• 2.0 =a l.n&i 
4epoaic feeder (laucbald au 
J'9&ft t 1979) o 

•,tli••i4 pol :rcnaace 
(firewara), ... il-bocliad, 
"' co 1.S c:a; caniVOftULS 
(Pecciltoaa, 196l: Faac:hal.4 au 
J-.ua, 1979). 

. 

c.,ticellid pol,ca .. u, bod.y 
cbre..t-lika, leH cball 2. o ca; 
burrowia1 depoaic f .. c&ar; prob.Oly 
opportuiacic: vi.th llitb rapro
.duccive pocencial (llarcaaa, ! 94 7; 
Faucbald aDd Juaara, 1979). 



B~anoglossus cf. auranti~cus 

~ ~<10 

m10-20 

ITTIIIIlI 20- 30 
• • Station Number 

(X lndividu.Js/0.06m2) 

WlS' 

Figure A-3. Abundance of Balanoglossus cf. aurantiacus, Existing Sites 
and Vicinity (Pooled data from September 1979 and January 1980. 

Values are means of 10 replicatea.) 
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Magejona d. phyllisae 

~<S 
~ 

[[[Il 5-20 

IIIIIIIl 20-100 

~ 100 ~> 

• • Station Number 
(X lndividuals/0.06m2) 

2'935" 

_.. Figure A-4. Abundance of Magelona cf. phvllisae, Existing Sites and Vicinity 
(Pooled data from September 1979 and January 1980. 

Values are aean of 10 replicates.) 
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Puaprionospio pinnata, 

September 1979 

~ <10 

mIIIIl 10-100 

• >100 
• • Station Numbet' 

(X lndividuaJs/0.06ml) 

l• 
(9.6) 

~ 
I 11• 
(43.8) 

Figure A-5. Abundance of Paranrionospio oinnata, Existing Sites 
and Vicinity, September 1979 

(Values are aeau of 5 replicatea.) 
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Gt;lli.~:~f lli1·lf~!f~itli~~~ 
~ ····:·.·.·.~~· ·~·.·· ( 9 4 )········: .. -.. ~ 

Paraf»rionospio pinn.aQ. 

January 1980 

fZjJ <10 
• •Station Number ~·: 12 • ::.;f:::·.:·.::· 

(i lndividuJs/0.06m2) / ··: ( 4. 4) ~I~·.::;~=~:·r 
/ "'\; ~·.··· .. :: .• : ;~ 
.r----·0~ 

1IIIIIID 10-100 

Figure A-6. Abundance of ParaoriouosPio pinnata, Existing Sites 
aud Vicinity, January 1980 

(Values are •ean of 5 replicates.) 
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OJ] 1-10 

mIIIIJ10-20 

~>20 
~ 

• • Station Number 
(X lndividuaJs/0.06ml) 

93•30-

Figure A-7. Abundance of ParamDhinone nulchella, Existing Sites 
and Vicinity, September 1979 

(Values are mean of 5 replicates.) 

A-30 

-

-
2'93$" 

-

-



-

-

,,... 

-

...... --

-

-
-
-

January 1980 

<, ... . 

[[IJ 1-10 
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(i lndividuajs/0.06ml) 

~>20 
~ 

Figure A-8. Abundance of Param~hinome pulchella, Existing Sites 
and Vicinity, January 1980 

(Values are •ean of S replicates.) 
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Sigambra tent~culata. 

~ l-S September 1979 

[[I]s-10 

lIIIIIlII10-1s 

~ • • Station Number 
~ 15-20 .(X lndividuals/0.06m2) 

93•40'w 

Figure A-9. Abundance of Sigambra tentaculata, Existing Sites 
and Vicinity, September 1979 

(Values are aean of 5 replicates.) 
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Figure A-10. Abundance of Sigambra tentaculata, Existing Sites 
and Vicinity, January 1980 

(Values are mean of 5 replicates.) 

A-33 

29'"35. 



Cossura soveri, ---

l• 
ill!i!-UH+Hiiii~- ( 4 • z) 

0 l 
Septembet' 1979 -

ffi1-s 
·5-10 

• >10 . 
• • Station Number 

(X lndivid.Ws/0.06ml) 

Figure A-11. Abundance of Cossura soyeri, Existing Sites 
and Vicinity, September 1979 

(Values are mean of 5 replicates.) 
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Figure A-12. Abundance of Cossura soyeri, Existing Sites 
and Vicinity, January 1980 

(Values are mean of 5 replicates.). 
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Mediomastus caiif orniensis, 

~ <1 .. 

m 1-10 

September 1979 

• • Station Number 
(X lndividuaJs/0.06ml) 

Figure A-13. Abundance of Medioviastus califoruiensis, E:cisting Sites 
and Vicinity, September 1979 

(Values are aean of 5 replicaees.) 
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Mediomastus caJif orniensis, 

[[] 1-10 
JanQry 1980 

mIIIIl 10- 20 

~~I~~~~~~~~~ > 2 o 
• •Station Number 

(X lndividuJs/0.06m2} 

Figure A-14. Abundance of Mediomastus californieusis, 
Existing Sites and Vicinity, January 1980 

(Values are •ean of 5 replicates.) 
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the inshore-offshore gradient of mud to sand found in the study area. For 

example, Flint and Rabalais (1980) found that ?arat>rionost>io einnata was 

associated with poorly sorted, silty sediments containing less than 50% sand. 

Their results for this species are consistent with the findings of the presen~ 

study: !· t>iunata was associated with sandy muds. 

Trophic infotmation was used to calculate the percent composition of 

deposit and suspension :eeders, caruivores, and omnivores at each station 

(Tai:>le A-14). The macrofaunal coamunity comprised mainly deposit feeding 

species characuristic of areas with fine sedimenu (Gray, 1979). These 

organisms ingest sediments to digest micro-organisms living on mineral grains 

and detrital particles. '!bis feeding group was wid&ly distributed th=oughout 

the study area; however, lower percentages of deposit feeders were found in 

che area of Existing Site 3 (Figures A-13 and A-16). Dredged materials were 

d UC1ped in :ne Existing Si::e 3 th::-oughout most of September 1979; the scmewha: 

~owe:ed concentrations o: deposi: feeders in Si~e 3 may have been a result cf 

:~ese ciisposal ac:ivi:ies. Carnivores were more abundant in the nor:hern hal: 

of :he study area, and presumably we:e associated with dist:-ibutions cf prey 

S?ecias (Figures A-17 and A-18). Cmnivores and suspension feeders were not 

abundan::y represented, and dis?laye~ no consistent spatial pat~erns o: 

ci is tribu :i.cn. 

:·!ac:-o !aunal spe~ies and re la tee densities reported he::'e are similar ::o the 

fincii::gs of Keith ar.d Hulings (1965) and Henry Cl976)for the sacie general 

area. These .auc.'"lors foi.:nci :hat the infaunal assemblage was typical of sand, 

::ud, and mixed substrates; al:hough the macrofaunal assemblage was dominated 

by polychaetes, ~he most abtmdant species were Balanoglossus sp., Cerebrat:ulus 

lacteus and the gastropod, Nassarius acutus. 

E-::iifauna 

Trawls taken during September 1979 and Janua:ry 1980 ·in :he !xisting Sites 

and vicinity yielded 25 species of finfish and 14 species of inverubratas 

(!able A-15). Ab't.llldant finfish during Septenber included st:-iped anchovy, 

Atlantic croaker, sea catfish and red drum. Gulf butterfish, banded dr~, and 

Seatrout were more common during January. 

A-38 

..... 

-

-

-

-



-

-

-
,,... 

-
-

-

-

'LULE A-14 
PERC'='...NT CO!IPOSITION OF DEPOSIT Y'='-EDEiS (D), SUSPENSION 

FllDEX.S (S) , CAiNIVORES (C)," AND OHNIVORES (O) AT EACR SU.'IION 

September 1979 January 1980 
Station 

total 'Iotal 
D s 0 c • D s 0 c • .. . ... 

l 35.l 27.9 l. 0 12.8 76.8 68. 9 o.o 7.l 8.3 84. 3 
., 44.8 o.o 7.2 32.. 4 84 .. 4 19. 3 69.7 0.5 6.5 96.0 -
3 42.8 10.4 5.0 2.0.7 78.9 56. 9 o.o 9.3 9.l 75.3 

4 53.6 o.o 3.4 26.l 83.1 63.5 o.o 17. 0 7.3 87.8 

5 51. 0 0.0 6. l 31. 2 88.3 31. l 1.4 23. 9 26.3 82..i 

6 55.i o.o 7.9 17 .5 81.1 45.4 6.0 4.3 23.0 iS.7 

7 56.9 0.0 3.3 13.4 73.6 69.9 l. l 8.3 5.1 84.4 

8 65.8 0.0 4.1 16.6 86.5 63.8 0.0 12. 8 9.0 85.6 

9 55.9 0.0 i.O 33.5 96. 4 35.4 o.o 6.4 50.~ 92. 6 

10 
i 

67.3 0.0 5.2 23.!i 96.0 54.5 o.o 7.l 18.1 79.i 

11 I 78.2 o..o 4.4 4.3 86.9 i3.7 2.5 2.9 5.2 84. 3 

12 I 53.7 0.0 15.9 13.2 82. s 67.0 l. l 2.6 s.s 76.2 ! 
I 

Inver-:ebrates -.ere dominated by sh:-imps and squids. The most abundan: 

species in Septembe=, l9i9 were the shrimp, Solenoce~a vioscai, mantis sh=im~, 

ScuilLa edenta.ta eden:ata.; in Janua:-y, 1980, the brief squid, Lolli2uncula 

brevis, and :he whi:e shrimp, Penaeus setife:-us. 

Microoiolosv 

Fin.fish and shellfish collected in tralWls. in and near the Existing Sites 

usl:a.lly contained undetectable counts of total and fecal colifo:m bacteria 

(Table A-16). 'lbe moderate co..mt of total coliforms in the sh:-imp Xi~honeneus 

k=overi (975 MPN/lOOg) in January may be a result of contamination from local 

colifor.n sou=ces. Possible so"Urces of colifor.n bacteria i:i the su=vey area 

include r~noff from Sabine Lake or disposal of coliform contaminated dredged 
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Figure A-15. .Percent Deposit Feeders, histing Sites and 
Vicinity, September 1979, Derived from Iable A-10 
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Figure A-16. Percent Deposit Feeders, Eiisting Sites and 
Vicinity, January 1980, Derived from !able A-11 
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Figure A-17. Percent Carnivores, Existing Sites and 
Vicinity, September 1979, Derived From Iable A-10 
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Figure A-18. Percent Caruivores, Existing Si~es and 
Vicinity, January 1980, Derived From Table A-11 
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l'AOl.E A-l 5 
INVKRTEDHAT~8 AND FISH THAULED 

li'ltOH Tiii~ KXlS'l'lNG Sl'fES AND vu:INITY 

-------·---------.--.. ---------------···-··-----· 

Specie& 

CHIDARIA: 

Scypl1ozo11, unidentified 

HOl.l.USCA: 

!!~!._~!_g~cula bn!~h 

AR'l"llROPODA: 

Ca !!.i!'~ ~ ~..!! ai • !! h 

ll~~!f~t!l>C(i !!!J~!~!!~ 
!'!!!!t~! .f~!.!! 
Pcnaeua aztecue 
----- r -----
P. act1leru1 
f!: r ;;phon! _!Cd i l t! r r .ane 8 

!~!".!!.!!!.!.!! ..!.!! in i ma nu! 
Soleuocera vioacae 
~~I! lu-_!den_!ala edent_~! 
~-:. .!~f!~! 
!r_achu~~~!! .!_i•!~ie 
!!.e!!~-~~!.! k roye r 1 

ENGKAUI. lllAt: - Anchov i ea : 

~!~ho! !!.!e~ 

AKlll>AE - Sea catfishes: 

!!'l!!! JI! li ! 

BATRACllOIDIUAE - Toad f iehea: 

!~!.!~~~!1.! .f!!!.~~! h! i•u• 

GADll>AE - Cod f ishea: 

!!_.-oe~~~~! ~-~~riclanu! 

Sf.RRAHIDAF. - Seabaaeea: 

~~!~f.!-_!!.!_ia f!!l!•dcl1!!1ice 

·1 

Coa1non N ill•e 

jellyfieh 

brief equitl 

blue caab 

rock ccab 
heuait crab 
bcown ehr i111p I 
"hite ahd18p 
purse crab 
11wi•1111ing c£ab 
..... i.,, 
•ant ia ahri1ap 
••nth shri1•p 
ahri•p 
rt!d ehr i•p 

atdpcJ .anchovy 

sea catf i&h 

Ac I antic •id 1thi 1mum 

aoulht?rn hake 

l'ock 1eabaa11 

------------···-·-·-

Sept 1919 

St: a Sta 6 

low I Tow I 1'ot11l 

- - -

- } } 

- I 12 I 12 

.. I I 
} - ) 

41 12 55 
1 J 21 )0 
- - -
- - -

22 20 4Z 

6 22 28 

II 'l 11 

- - -

2 2 4 

1 } } 

I 

I 

I 

Jan 1980 

Sta l Sta 6 
--··-------------·------
Tow 

20 

6 
ll 

I I 

tow 2 

uo* 

4 
l 

2 I 

Tow l 

29 

• 150 

5 

5 

10 I 

Told 

169 

150 

1 

15 
12 

11 

J 
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TABU! A-15 (continued) 

StH!C iee Co1111aon Hltllle 

-----------------------·-----·--------··. ·--- - - . ·- . 

CARANGID.Mo; ·• Jack• onJ pon1panoa: 

~!.~~!~'..~~~~~ _clar.I_!~~ 
~~~ ..!!~!tl!!!tl!. 

SCIAl::HIDAE - l>ri•u: 
fl!~ 8 ci 0 !! .!.!.!!!.!! i u. 
C. nolhua 
Lar1~...-lasciatua 
i-~To al~ .. ;;-;;;; t hu r u a 
i-i;iiif Cl r ii\u.--arulcanua 
~;oe~gon ~!!_d;;latua 
~~!!~! uceTI!t! 
S le !!_if er lanceo!_!_!~ 

EPH 11•r IDAE - Spade f ialaea: 
Chactotl!pter~ hbe!:_ 

·l'~ICUlURIDAE - Cul luaf hhee: 

!ric~!~!~ l!f~! 

STKOHAl'ElllA - ftuthrfhhea: 

Pepr_!_!~ .!!!f!Jo~! 
P. burtl - --

THIGl.IOAE - Scarobina: 
Prionotua rubio 
!~i!:.!b;;1 .. 1--

BO'flllDAF. - Le fteye flou11dera: 

~i~!!!!:lch~~Y.! ~~e.! 
~!. .!~!.lot!_!~! 
!!..!:..'!I!.!!! .£~~-

CYNOGLOSSll>AE - To11guef iahee: 

!!~~~! .f!!ah•!! 

* Appro•i•ate count 

Atlimtic bt .. l•l!a· 
Atlantic 111ouuf i11h 

sand aeatrout 
allver aeatruut 
banded drtd 
a pot 
aouthena king f ieh 
Atlantic croaker 
red Jru. 
•taa· drt1• 

Atlantic apadefiah 

Atlantic cutla1;sfish 

harveatfi•h 
G~lf bufterfiah 

blackfin &l!arobln 
bighead aearobin 

lf>OtleJ "tiff 
bay whiff 
fringed fl um•Jer 

bhckcheek longu~fiat 

·--

} 1 

Sept 1919 
--·-·-•-•R·-- ~----- ---------

Sh I Sta 6 
·-··-·---·- -··-----

'l'ow I Tow I l'otal 
----------- --------·-· ·- --- --------

II - II 
I - I 

4 - 4 
- - -
- - -
- 1 I 
- - -
- 40 40 
21 - 21 
I - I 

9 I 10 

- I I· 

1 - I 
- 2 2 

- - -
- - -

- - -
- I I 
- - -

I 2 l 

l l l l J 1 l 

Jan 1980 
---------- --

Sta I Sta 6 Total 
--···---~·--- -

Tow I Tow 2 1'ow l 
------- ----- -------

- - - -
- - - --

1 10 19 11 
- 15 - 15 
26 11 22. 59 
- - - -
5 10 4 19 
l 2 1 IO 
- - - -
- - - -

- - - --

- - - -

- - - -
- 20 18 58 

I - - I 
s - ll 18 

- - 14 14 
- - - -
11 25 - 62 

- - 12 12 



'UlSU: A.-16 
TO'UL ABD F!CAL COLI!'OBM BACTEllA COUNTS 

IN SPECIES !l.Alll.ED FROM EXISTING SIT!S AND V!CNITY 

Station 

September l 979 

l 

6 

January l 980 

, 
4 

6 

Species 

Anchoa hensetus 
Xiphosura kroveri 

Anchoa bel)setus 
P enaeus u: tecus 

No suitable I 
species collectedj 

I 
?enaeus setiferus I 

i 

'Io tal Co life rm 
MPN /lOOg 

<200 
<100 

<119 
<200 

975 

Fecal Co lifor.n 
MPN /lOOg 

<200 
<100 

<119 
<200 

<250 

tlate::ials. No colifc=:n analysis data are available for dredged materials 
-

disposed at the !.xisting sites; consequently, the potential sou:::es of 

colifor::: bacte=ia i~ the area cannot be specified. 

Survey meas~rements o: wa:~r-colu::1~ para:eters •e::-e :onsistent wi:h 

previous obse~1a:ions offshore of :he Sabine-Neches estuary. ~emperacures and 

salini:ies exhibi~eci li:tle •1ertical stratification; salinities were lowe::-

~earshore. waters were well oxygenated at all depths during both surveys, but 

decreased slightly w-ith depth. 'Iur'bidi:y and suspended solids levels 

decreased offshore. Concentrations o: trace :necals and cnlo:-inated 

hydrocarbons in the water column were all low. 

Sed i::ien:s in :he su:-.;ey area showed a wide range in grain si ::a, g:-ad ing 

from fine to coarse in the offshore direction, wi :h generally poor sorting. 

Concer.t=acions cf :=ace che:ic.al co~s:i:uen:s in ~ed iments appeared to be 

related to the distribution of silt and clay content ·and were similar to 

previously reported 1-evels. The exception was for ·oil and g=ease, which 

exhibited concentrat:ions up to 5. 5 cg/ g. Dredged material disposal occur-red 

i:l Existing Site 3 bet~een 4 September and~ October 1979; this did not resul: 
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in my obvious differences in physical and chemical sediment parameters. 

Survey data did not provide evidence of any relationship bet-ween dredged 

material disposal and sediment grai:i size or concent:-ations of chemical 

constituents. 

Distributions of benthic organisms were also apparently related to sediment 

g::.-ain-size trends. As apected, deposit feeders were t?e dominant feedi:.g 

group and represent:ed in excess of so: of the fauna at most statiocs. !he 

slightly lower percentage of deposit feeders "in Existing site 3 may be a 

result of dredged material disposal in the site durin; September 1979. No 

other biological parameters could be interpreted to reflect ri:-edged material 

disposal. Species collected and their densities were simi~ar co those 

- ob served in other studies in the area. Fish were generally abundant and 

-
-· 
-
-

-
-
-

diverse. Any effects of dredged =aterial disposal could not be differentia~ed 

:rom t~e natural heterogeneity of the benthic envi:onment. 
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Appendix B 

HURRICANE AND STORM EFFECTS "JPO~ ~ 
THE GULF OF MEXICO INNER SHELF CURRENTS 

!he northern Gulf of Mexico is periodically subjected to hurricanes and 

tropical storms. Some of the better-known marine effects of :hes·e hurricanes 

and stor:ns a.re high •"'inds, heavy rainfall, high wa'\"es, ele'-·ated sea levels, 

and strong currents. The magnitudes of these strong currents and their 

?Otential enviromental effects are discussed below. 

MEASUllMENTS 

The catastrophic nature of hurricanes and tropical storms have rarely 

permitted :-eliable measurements of the currents they produce. Few invesc.i-

ga:ors have ~easured currents from storms because it is difficult to predic~ 

occur:-ences, and :ost instruments are not designed to withstanc! the severe 

conditions present. Three sees of data taken during the past .11 years. give 

excellent fo=ecasts of what can be expectec. Near-bottom currents were 

measured in 1969 at a. site 160 km from the closest app:-oach of iiur:-icane 

Cam.ille (~ur:-a.y, l 9i0). Forristall et al. (l9i7) reported the results of 

!ropical Scor:i Delia passing directly ever an instrumented platform in 1973. 

Currents in :he fringe of Hurricane Anita in August and September l9i7 were 

measured ~y Smith (l9i8). 

!n 1969, a current meter was placed 360m offshore (90m seaward of the Outer 

- Bar), at a depth of 6.3m off the coast of the Florida Panhandle (MurTay, 

19i0). One week after installation of the current meter, aurricane Camille 

passed to :he west. At its closest approach, the eye of Camille was about 

160 km from the installation. The data prese~ted by Murray (1970) showed the 

following chronological relationship: 

-
-
-

• While the eye of the hurricane was more than 530 k: (290 nmi) from 

the site, the normal 5- co 10-cm/s (0.10- :o 0.12-kn) cu:-rent speeds 

were observed near the bottom. 
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• With the eye between 400 and 530 km from the site, nea::-bottom 

currents av~ragec abou ·: 35 cm/ s · 0. 6 9 kn). This inc.;o~asr. ·. veloc · 

is attributed to a seaward growth of the longshore current in the 

surf zone. 

• As the eye ap.proached from a distance of 400 km to about 180 km, 

current speeds rose to average values of nearly 100 cm/s (l.96 kn), 

with pulses to 160 cm/s (3.14 kn). 

• At the point where the eye of the hurricane was about 180 la:1 from 

the installation, the current-meter speed impeller jammed and i 

hours later the meter broke away from its base. 

In 1973, Tropical Storm Delia :ormed ill the Gul! of Mexico, wandered 

generally northwest, anc! crossed :he Texas coast about 50 km southwest of 

Galveston. During its travel it passed almost directly over a Buccaneer Oil 

F.!.eld platform, which had three current meters suspended on a taut Yire 

bet~een the platform and an 18,000-lb steel anchor (Forristall ec·a1.) l9i7). 

The three current ~eters were 3m, lOm, ane 16m above bottom, in a total water 

~epth ci 20m. Forristall et al. (1977) ~ade the follo•~ng observations duri~g 

:his storm passage: 

• Tropical Storm Delia was a relatively weak storm (maximuc wind 

veloci:ies were about . 60 kn) yet it produced water currents o! 

200 cm/ s (3. 92 kn) , with the deepest current meter experienci?4g a 

maximum current of about 175 cm/ s (3.43 kn). 

• Scour on the bottom was such that the 18,000-lb steel anchor rotated 

31° and shifted about lm to the east during the strong currents. 

liurricane Alli ta passed from east to west across the northwestern Gulf of 

Mexico in August and September l97i. During the storm, two current meters 

operated 21.5 km off the Texas coast near Port O'Connor. These instruments 

were 2~ and lOm above bottom in 17m of water. The followi~g observations were 

made (Smith, 1978): 
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• The closest approach- of the storm center to the instruments \.'~S 

about 350 km. 

• Maximum current speeds reached 80 CJIJ./ s (l. 57 kn) for the upper 

current meter and 70 cm.ls (l.37 kn) for the lower. 

• Current speeC.s near :be bottom exceeded 50 cm./ s (0. 98 kn) 

continuously for 4 days. 

~TORM FP..EOUENCIZS 

For the northeaster~ portion of the Texas coast, some estimates can be made 

about the probability of events similar to aurricanes A.Jli:a and Camille, and 

Tropical Stor:r. Delia. iienry and McCormack (1975) show probabilities of -:ropical stor.ns and hurricanes affecting specified 60-:ile sections of the 

::xas coast. These data suggest that any point along the northeastern part of 

-:he Texas . coast_, has about a 33% probability of t:ro-pical storm. or hur:-icane 

occurrence ~"i:hin 25 nmi each year. 

-
I~ addi:ion to ext:rel:lcly close storm occurrences, i: is impor~ant to know 

hoY often hurricanes pass at moderate distances. An examination of the plots -oi hurricane paths from ~954 to 1975 (DOI, 1978) sugges~s that, on the 

average, hurricai;ies pass within 400 km of the northeastern Te.~as coast at 

--ieast once a year. 

By combining such frequency estimates wi. :h the :neasuremen:s of Murray 

(1970), Forriseall et'al. (1977), and Smith (1978) the following data appear: 

-
-. 

-

• 

• 

About once every 3 years, bottom currents within 60 to 70 km of the 

northeastern Texas coast will probably reach maximum speeds near 

200 cmi s (3. 92 kn) • 

On the average of once a year, bottom currents should have speeds of 

at least 50 cm/s (0.98 kn) for several consecutive days at a time. 
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IMPI.ICATIONS 

Under the sponsorship of the Dredged Material Research Program (DMltP), 

Moherek (1978) conducted flume experiments on sediments taken from the 

Existing Galveston Site. The four different sediment tY?eS tested showed 

different mixtures of sand, silt, and clay, and represent the typical sediment 

~harac.teristics of Inner Shelf sediments in the Gulf of Mexico. Moherek 

(1978) determined the critical shear stress and corresponding water speed 

••• necessary to initiate rapid erosion of the dense bed." From both 

theoretical considerations of opec-channel flow and direct observation, the 

speed at the :ransition into rapid erosion was about 24 cm/ s. The velocity 

ace critical shea: stress values did not significantly vary fro: one type of 

seci!:nent to another, _suggesting that resistance to erosion was mainly due to 

hi: degree cf cohesive force acting between se~imentary pa;-~icles (Moherek., 

197 8). This is reasonable whenever a high percentage of the material ~s in 

:he silt and clay range. 

At veloci t!es above that correspondir.g :o the critical shear st:-ess, twc 

processes will be active in contributing :o sediment transpon. First, 

sedi:1ent will be drawn up and away from the bottom and carried along as a 

suspended load. Second, sedi::lent will move along the bottom as bedload. !n 

effect, :he entire surface of the bottom will be in motion abov~ the critical 

shear s~ress value. ~he depth of this motion (bedload), below the surface of 

the bottom, increases with the speed of the water above the bottom. A.t a 

water speed just above the critical value, the moving layer may, theore

tically, be only the thickness of a single sediment grain. As speeds 

increase, this layer may expand to several centimeters in thickness. 

Quantification is difficult in such matters, but some generalizations are 

possible. 

!i the critical water speed is about 24 cm.ls (0.4i kn), then at values of 

50 to 60 cm/s (0.98 to l.18 kn), erosion of the bottom is likely and 

definitely more than a single-grain thickness layer will be in motion as 
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bedload. For values of water speed in the range of 150 to 200 cm/s (2.94 to 

3. 92 kn), massive movement of boc~om sediments will :ake place. 

several centimeters of the bottom will be in motion as bedload. 

MOUNDING 

At least 

Mounds created by disposal of dredged material on the Inner Shelf of the 

Gulf of Mexico are not likely to be stable features. Rapid bottom currents, 

created by storms and hurricanes, remove any mound-like structures in two 

principal ways. First, a mound on the relatively flat and smooth Inner Shelf 

is a distinct and anomalous topographic feature. A mound creates additional 

:urbulence in strong current flows, and probably inc=eases the erosive power 

of the moving water, wnic~ di!ferentia.J.ly erodes the mound. Second, a mound 

projects up from the smooth bottom, through the normal boundary layer, an:! 

i:ito hiihe= velocity layers above. Thus, the mound experiences highe= 

st=esses on its upper sur!aces and the higher portions are eroded faster than 

the na:aral flat bot:c~. 

Ol."YGE!~ DEP~TION 

ln nearshore ~reas where sig:ificant amounts of fine sediltents (silts and 

clays) settle during calm periods, it is possible that substantial a.:11ounts of 

orga:lic matter also settle out. This condition can cause the upper layer, or 

a layer near the surface of the sediments, to become anoxic. and sulfide

bearing. !.f strong currents occur in such a location and s:ir up the bot:om, 

-the near-bottom waters could be depleted of oxygen and contain hydrogen 

sulfide. ~_n example of this type of situation was observed near Sabine Pass, 

Texas, ai:er Eurricane Cindy in 1963 (Keith and aulings, 1965). 

BENTROS 

Increased current speeds and bedload movement during hur=icanes and storms 

direc:ly affect shallow-water benthic coi:zmunities. Species :hat inhabit 

unstable, sandy sediments are usually better able to withstanC. storm 

turbulence than species in muddy sediments. However, mass mortalities tan 

occur in either. habitat during hurricanes (Keith and Hulings, :965). 
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Storms ~:id hurricanes increase surface-sediment suspension, which ~~use the 

clogging of filtering structures in suspension-feeding animals. As bedload 

increases, smaller, less-mobile fauna are buried and smothered; depressed 

oxygen concencration and the presence of hydrogen sul!ide aggravate the 

effect. Powerful bottom currents erode or bury benthic communities, uproot 

newly settled lan•ae, and sweep away surf ace-dwelling organisms (Oliver ~t 

al., l97i). Radical changes in salinity due ~o influx of fresher water cause 

mass mortality of all but the most euryhaline species (Keith and Rulings, 

1965). 

!he long-term impacts of these disturbances are decreases in abundance and 

diversity and . interruption of community succession. 

:einhabited and dom.inaud by opportunistic species. 

eventually cisplaced by more competi:ive species; 

Disrupted areas are 

The OP.portun.ists are 

the latter are usually 

soecies tJhich dominated before any disruptions. The rate and extent of 

r~colonizo.:ion is primarily dependent en the degree 0£ sediment ..:.lteration 

during :he disturbance. Significant changes in silt con&;ent ~an exclude 

i:idigenous species, pr::long recolonization, or promote a rapid int=oduc~ion 

and prolifara:ion of ne- colonizers. 
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Appendix C 

ESTIMATION OF INITIAL MIXING 

The Ocean Dumping Regulations allow limiting permissible concentrations 

(LPC) of materials (EPA, 1976.) to be exceeded at the disposal site immediately 

following dumping. However, no LPC of any material may be exceeded after a 

4-hour initial ~ixing period. The following discussion is taken from 

.Appendix E of the !mplemenution Manual (EPA/C!, 1977) whfch describes methods 

of estimating volumes of initial mixing that call be used to calculate the 

:ncu:imum concentration of liquid and suspended particulate phases at the 

disposal si:e after initial mixing. 

w'"heil no field data are available for :he generation of a mat:hematical 

model, the· Ocean Dumping Regulations permit 'use of the release zon,L1net.h.od to 

estimate i:Utial mixing. The liquid and suspended sediment phases are assumed 

:o be evenly distributed af:er 4 hours in the volume of water " •••• bounded on 

:!'le suriace by loci of points constantly lOOm from the perimeter of the 

conveyance engaged in dumping activities, beginning at the first moment in 

which dumping commences, and ending at the last moaent (the release U>ne) and 

e.x:ending to the ocean floor, thermocl.ine, or halocline if one e.xists, or to 

depth of 20m, whichever is shallower.· 

At the Existing Sites, the water column is well mixed throughout most o! 

the year, ·although freshwater lenses may appear in surface waters during 

periods of high runoff. However, for the purpose of the dilution calculation, 

:he :ixing zone is considered to extend to the ocean floor, which is shallower 

than l5m at all sites • 

• 
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The following data are used in initial mixing calculations for the 

Sabine-Neches ODMDS's: 

Appropriate depth value (d) 

Dispesal Area No. l • lO. 7m 

Disposal Area No. 2 • l0.4111 

Disposal Area No. 3 - ll.3m 

Disposal Area No. 4 - 7.0m 

Length of disposal vessel (£) • l07m 

Width of disposal vessel (w) • l8m 

Speed of disposal vessel (u) • l.5 m/s 

Ti=e required to empty 

vessel during discharge 

Bu~k density (Pb) 

Particle density (Pd) 

Density of liquid phase 

Total volume of disposal 

vessel (V ) 
t 

Percent clay in dredged 

sedimene 

Percent silt in dredged 

sediment 

VOLUME OF Ilf.tT!.AL MIXING ZONE, vm 

(t) • SOOs 

- l.5 

- 2.6 

(? ) 
w 

• l.O 

• 1600 : 3 

• 50% 

• 40% 

!he volumes (V m) of the initial mixing zones, available during disposal 

operations at the Sabine-Neches Waterway Disposal Areas, were calculated as: 

2 
V • -:r(lOO) d + 200 wd + (200 +w) (ut +£) d m 

for Disposal Area No. l, ., 
v • 3.1416 (100)~ (10.7) + 200 (18) (10.7) + 

m 
(200 + 18) (l.5 [800 + 107)] (l0.7). 3,423,379 
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!or Disposal Area No. 2, 

v • 3.1416 (100) 2 (10.4) + (200) (18) (10.4) + m 
(200 + 18) (l.5 [800] + lOi) (10.4) • 3,327,396 

for Disposal Area No. 3, 

and, 

v • 3.1416 (100)2 (ll.3) + (200) (18) (ll.3) + m. 
(200 + 18) (l.5 [800] + 107) (ll.3) • 3,615,344 

fer Disposal Area No. 4, 

V • 3.1416 (100)2 (i.O) + (200) (18) (7.0) + m. 
(200 + 18) (l.5 [800] + 107) (7.0) • 2,239,594 

VOLUME OF LIQUID PHASE, V - w 

3 
m. j 

3 
m. ; 

3 
m. • 

The estimated volume of liquid phase discharge at the Sabi~e-Neches 

~atarvay Disposal Areas was calculated as: 

, . .. 
w 

1.5 - 2.6 
l.O - 2.6 

3 . 3 
(1600 m ) • 1100 m 

?O.CE!-.~ LIQUID PHASE. A.:-rER INITIAL MIXING, Cw 

The percent ~iquid phase after i::li.tial m.iXing was decer:ined as: 

v 
c • ..i (100) 
w v m 

fer Disposal Area No. l, 

1100 m3 
c - -----------~3 
w 3,423,379 m 

(100) - 0.0321. 

for Disposal Area No. 2, 

1100 m
3 c • _.......,....._...._ __ 

w 3 3,327,396 m 
(100) - 0.033~ 
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for Disposal Area No. 3, 

1100 m3 

c • -----------w 3 3,615,344 m 
(100) • 0.03L:~ 

and, for Disposal Area No. 4, 

3 c • _1_1_o_o_m __ 
w 3 2,239,594 m 

(100) • 0.0491. 

VOLUME OF SUSPEND!D PAR.TICUI.A.n: PHASE, vsp 

The estimated volume of suspended particulate phase discharged during 

disposal operations was calculated as: 

as: 

V • (V 
sp · t 

v ) 
w 

(P + p ) 
c s 

100 
• (1600 - 1100) ~0 + so • 450 m3 

100 

The per:ent suspended particulate phase after initial mixing was determined 

c sp 

v 
• ....ll!. 

v 
m 

(100) 

!or Disposal Area No. l, 

450 m3 
c • ------sp 3 3 ;423,379 m 

(100) - 0.013~ 

C-4 

. . -

-

-

-



- for Disposal Area No. 2, 

450 m3 

c • ------------
sp 3,327,396 m3 (100) • 0.0141. 

for Disposal .Area No. 3, 

450 m3 
c ·------
sp 2,239,549 m3 (100) • 0.0201 

and, for Disposal Area No. 4 

450 m3 
c • --------sp 3 3,615,344 m 

(100) • 0.0121. 

-

-
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Appendix D 

DISPOSAL COSTS AND ECOi~-lOMIC FEASIBILIT'1·· 

The total cost of dredging material from the Sabine-Neches waterway 

E~trance Channel is the sum of: 

• · Operati~g costs of the hopper dredge, 

• Monitoring and surveillance costs, and 

• Income lost from resource.development. 

!he cost components will be compared for the alternative disposal sites: 

the Existing Si:es and the Deepwater Area. Specific operating cost 

information is available and relative costs are determined for. monitoring and 

su=veillanc.e. No loss of income . froa resource development rest;l ts from the 

disposal ac:ivities at any of the sites. 

After deten:.ining the relative costs of disposal at the Existing Sites and 

Deepwater Area, the criterion of reasonable incremental· cost is atrPlied · to 

decer:ine which alternatives are economically feasible as disposal sites • 

RELATIVES COSTS 

DREDGING 

The cos: of operating a hopper dredge similar to the one used in the Sabine 
. 3 . 

E:it:rance Channel (capacity 3, 000 yd ) is about $77 5, 000 a month, or about 

Sl,000 per hour. The cost may vary depending on the type of material dredged, 

amoun~ of time lost to dredge maintenance and weather, 'the dredge's production 

rate and operation time, and net hopper capacity per disposal cycle (ERA, 

1979). A. disposal cycle includes loading the dredge with material, 

transporting the material to a disposal site, emptying the hopper, and 

returning to the channel being dredged. 
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Disposal at the Existing Sites involves the shortest transit time of any.of 

the altern.~tive sites. T'he time required for a disposal cycle is ar 'Ut l. 725 

hours, equivalent to $1,725. A Deepwater Si:e would require greater transit 

times and increased cost. 

The hopper dredge can transport about l,046,000 yd3 a month to the site if 

tr·ie dredge operates 600 hours per month. Thus, dredging of more thar. 

~.O million yd3/yr of material would require about 4 months. Disposal at the 

Deepwater Area would require more time to complete, d=edging would cost more, 

and would af feet other projects needing the same hopper dredge. If ·the 

Deepwater Area was used, the amount of time necessary to dredge 4 million 
3 yd /"JT of material (assuming 600 hours operating time per month) woulci be 

about 62 months • 

·Jperati::ig costs of disposal were esti:nated for the Existi:ig Sites and 

~e-epwater Area, and are presented in Table D-l. The cost for the Existing 

~1::.tes wr-:~ estimated at Sl, 725 per complete eye.le, and the as:!mated c~st for 
. . 

ct~e Deepwater Area was $6.3, 158 per complete cycle. 

!he CO$ts of monitoring and surveillance ~ould be g=eater at the Deepwater 

~rea tha:i at the !xisting sites because of the increased dis~ance from shore. 

The increased distance would require more costly and time-consuming methods of 

surveillance, i~ addition to requiring increased shiptime for monitoring. 

ECONOMIC r.::.ASUll.IT! 

Use of the Deepwater Site as an alternative to the E.xisting Sites would 

increase operating, monitoring, and surveillance costs. 
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TABLE D-l 
OPEli.TING COSTS FOR THE ALTERNATIVE SITES 

* t ** Alternative Travel Distance Travel Time Price Production 
(mi) (hr) ($) (yd3) 

!xis ting Sites 
, 0.5 l.6 l,600 l,125,000 • 
2 1.5 l.8 l,800 1,000,000 

3 l. 5 1.8 l,800 1,000,000 
4 O.l l.7 1,700 l,058,823 

Dee?water Area I 

I 
·-135 1 

I 28.5 28,500 63,158 

* 1.5 hours pump/dump+ (travel distance x 2)/lC kn• total travel time. 

i Price for one complete cycle. 

** Monthly ?roduc ti on rate, assuming 600 hours operation/month .:::·-: a ~et 
·capacity of 3,000 yd3/cycle. 

tt 135 nmi is the minimum distance to reach the Deepwater Alternative Site 
c~osen by Pequegna: et al. (1978). 

• 
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Appendix E 

CORPS OF ENGINEERS PUBLIC NOTICE OF 
MAINTENANCE DREDGING SABINE-NECHES WATERWAY, TEXAS 

DCJtARTMENT 01" THE ARMY 
CIA&.VCSTON DUITIHc:T. COit .... 0 .. SNCllNSS

ft. o. aox 1aa• . 
OAl.YCSTON. TUAa 7"1980 

~LIC NOTICE HO. SN-M-1 

MAINTENANCE DREDGING 
SABINE-?i~CHES WATERWAY, TEXAS 

23 September 1974 

This public notice 1• issued in accordance vi.th provisioas of establiahed 
!ederal.regulatio:ia, Title 33 C!'R 209.145, concernin~ the J>Olicy, practice 
and procedures to be f olloved by the CQr,>s of Engineers in cormect1on With 
the disposal of dredged material in navi~able waters or the tra11Sportati.oll 
of dredged material for the purpose of deposit1ns ir. ocean waters aaaC>f:i&t...s 
V!th Federal projects. 

This notice i• being distributed to all inte~ested State and Federal aimiciaa 
and lcnown int.-rested person~ in order to assist in developing facts and ree
~ndatioua concerning ehe proposed continu~t!on ~f maintenance dredging 
activities. Comments must be submitted to the Di•~rict Engineer at the aboTe 
address on or before 23 October 1974. 

Laws under which the proposed dredging 1.s t·o be' reviewed: 

Federal Water Pollution Control Act 
~.arine P=otection, ieaearch and Sanctuaries Act of 1972 
Coast.al Zone Mana.gemat Act of -1972 
Na~i~l Environmental Policy Act of 196~ 
Fiah and Wildlife Act of 1956 
Migratory Marine G&me-Fish Act 
Piab and Wildlife Coordination Act 
!Ddange:-ed Species Act of 1973 
NatiCD&l Biatcric Preservaeian Act of 1966 

Ptu1T"-CT: Sabine-Neches Waterway, Texas 

P!.OJ'!CT LOCATION: Near Sabine Pass, Port Artl\ur, Beaumont md Orange in 
Jeff er•cu and Orange Counties, Texas. 

?ROJECT DESCRIPTION: The Sabine-Neches WateTVay is a Federally maintain.d 
project extending from the Gulf of Mexico throu~h a jettied entrance at th• 
mouth of Sabine Paa• to Port ~hur, Beaumont and Or:nge, Texas via tbe 
Sabine Pass Channel, Port Arthur Canal, Sabine-Nech~~ Canal, and the Neeb•• 
an~ Sabine Rivers, a tot&l of apprcximauly 75 'lliles. The projec: incl* .. 
deep-draft channels 42 feet dee~ and 800 feet wtde acros& the Sabine Ba=k ill 
the Gulf of Mexico and over the Sabine Pass nuter bar; 40 feet deep and 800 
to 500 feet vide through the jetty channel; ~C feet dee~ and 500 ~eet vici• =' 
Port Ar~hur; 40 feet deep and 400 feet wide to R•111ur,,ont via the Nec:hes Ri~tt• 
and 30 feet deep and 200 feet vide to Orange via the Sabine liver. 'nle Fed~ 
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maintained project also includes numerous basins of various widths and depths 
5uc:h as an anchorage basin, turning points, turnin~ basins, maneuvering basin 
and a slip. The maintained Federal project also includes a channel 12 feet 
deep a..,d 100 feet wide in Adams Bayou and a channel 13 feet deep and 100 feet 
.-ide in Cov Bayou. 

vISPOSAL ~: The project utilizes 56 disposal areas (see dravings). Dis
posal Areas Nos. 10, 28, 45, and 58 have been discontinued because of environ
men~al considerations and their locations are not shown on the attached drawings. 
Sabine Entrance Channel uses Dis~osal Areas Nos. l through 4 which are open 
~ater disposal areas located aoucll of the Gulf end of the West Jetty and are 
used for the disposal of material excavated by th@ Government-ovned hopper 
dredge. 

The Sabine Pass Channel uses confined Dis~osal Areas Nos. 5 and 6 located on· 
the east bank of the channel in Louisiana. These ~r~as are utilized for dis
posal of :zaterials excavated by contract pipeline dredges. The dredge wate~ is 
~eturned vi.A drai.~a2e and outfall ditches. after passing through controlled 
S?illways. -
The Port A=:hur Can~: uses confined Dis~osoJ Areas Nos. 7 and 8. The disposal 
areas are located on the south and nor~h- banks of the canal, ·respectively, and 
a~e used f oT disposal of materials excavated by contract pipeline dredges. The 
dredge water is returned to the projec:~vaterw~y through a controlled spillvay. 

The ?crt Ar~hur Turning !asins use confined Disnosal A~ea No. 9 which is located 
on t~e west bank of the Turning Basins and is used for disposal of ma~eria.ls 
excavated by contract pipeline dredges. The dredge water is returned via a 
cont~olled spillway and outfall canal to the GI~. 

The Sabine-Neches Canal uses confined Disoosal Areas Nos. 8, ll, 12. 15z 29 2 
29A and 28! ~hich are located adjacent to or near the canal. The areas are 
used for disposal of materials excavated by contract pipeline dredges. The 
dredge water is returned to the canal via controlled spillways, outfall canals 
anci ditches. 

The Neches R!ver Channel uses Disposal Areas Nos. 12 through 2i located on the 
banks of the Neches River for coutract pipeline disposal operations. Disposal 
Areas Nos. 12 through 17, 22 through 24, and 26 are presently confined areas vith 
spillvays. Disposal Areas Nos. 18 through 21 will have levees constructed at 
eru;is of existing side levee systems during future dred~ing periods to inclose 
the areas and prevent material flow onto marsh habitat. Drainage will be con
trolled in Areas Nos. 12 through 24 and 26 by. spil 1 way.s and the effluen·t will 
be directed into Neches River Channel through outfall canals and ditches. 
Disposal Area No. 25 is a partial leveed area where effluent water is•allowed 
to return to the Neches River via an outfall ditch. Disposal Area No. 27 is a 
large unleveed disposal area vith perimeter and intc:inr unimproved roads. Tne 
effluent water is allowed to return to the Neches River through ditches and 
culverts. 
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'!'he· Sabine Rive~ Channel, Orange Municipal Siip and _Qr4nge Turning Ra.sin 
...ase:Disnosal Are.a Nos. 29 throu2h 37. Disposal Ar-.as Nos. 29, 29-A and 

.9!-B.:are U.closed areas. The remaining dis'J)osal areas which are presently 
_nconf!ned \.~ ll be inclosed to contain ma-te:-ials excavated by contract pipe
line: c:-edges. The dredge water •"'ill be returned to the waterways v·ia spill

..... ays, outfall canals and ditches. 

'Ihe~Cow Bayou Channel and Orange£ield Turning Basin use Dis~osal Areas Nos. 
,3.0-A. 38 throu£h 44 and 46 through 57. These disposal areas •-i.J.l be leveed 

:· c~nfine materials excava:ed by cont:-act pipeline dredges. nie dredge water 
--il1- be returned to C0\17 Bayou Channel via spilhrays and ditches. 

--dams Bayou Channel wil.l use Dis~osal Area No. 31. The area will be leveed aa 
lc.vhen necessary to confine the material dredged by contract pipeline dredge. 

The· dredge wa~er "1111 be returned to Adams Bayou Channel via spillways and 
A.itches. 

~JMP.OS!".:'ION A.N'D OUA?-!T!TY OF MATERIALS: ?i'~t:erials dredged from the Sabine
!'iec..'les Waterway consist of fine grained sends, clays, shell and silts. Sno&l
-:1g~ in the project watel"'lay is the result of lit~oral drifts and tidal actioa 

'.'1.the Gulf of Mexico and alluvial deposits occun:ing .during high water period• 
in :h~- Sabine and Neches Rivers. T'ne shoaling rate of the project is approxi
..=-~e~y 10.2 milli~n cubic yards annually. 

~-:SOD OF DR!DG!NG: A Governmenc-owned hopper dred~e i~ used to maintain the 
?.:l.:=ar.c~ Channel (Sabine Bank Channel and the Sabine Pass Je:ty and Ou~er 3ar 
~els). Pipeline con:ract dredges are utilized to ~aint&in the remaining 
~ ~tions of the '~oject from the Jetty Channel to the ~pper limits of the pro
ject c:hanels. Turning points, the anchorage basin. the slip, turning basins, 
csia :.~e maneuvering basin are maintained vhen necessa:-y with the adjacent channel 
~ rk. Data conc~rning :he channel dredging frequencies, annual shoaling rates, 
~~?es of dredging plant utilized, last date maintained and future scheduling are 
shown on :he attached Table I. -
£ JP::ATIES ADJAC!NT TO D!S?OSAL AREAS: Dis~osal Areas Nos. 1 through 4 are 
loc:a~ed. in the Gulf of Mfxico at Latitudes, Longitudes 290 27', 93° 42'; 
290 30', 930 44'· 29° 33 , 930 48' and 29° 36', 930 49' respectively. '!be 
cr-sposal areas and adjacent waters are used for sport and commercial fishing. 

Dis~osal Areas Nos. 5 and 6 are located in Louisiana on th~ ~ast side of the 
~ine Pass Channel. The dis'J)osal areas eastern boundaries are bound by State 
ff P1vay 82 and m&?'shlands. 

Disl'csal Area No. 7 is located on the west bank of the Port Arthur canal· The 
;~tarn portion of &rea is bound by Seate Hi~hway 8i ~~d the souther:i area is 
b~~nd by marsh and low-land areas. 
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oui>osal Area No. 8 located in Sabine Lake is bound on the east by Sabine 
r;ke and on the west by Pleasure Island. 

. 
nis~os~ Area No. 9 is bound by the Gulf Intracoastal waterway (G~) to the 
~uth, Tay~ors Bayou and industrual areas to the north, Port Arthur Turning 
sasin and Taylors Bayou to the east, and Taylors Bayou Outfall Canal· and 'marsh
lands to the west. 

ots~osal Area No. ll located in Sabine Lake is bound on the east, nor~h and 
south by Sabine Lake and o~ the west by Pleasure Island. 

Ois~osal Area No. 12 is bound on the north and west by State Highway 87 and 
a county roadt on the east by an abandoned section of the Sabine-Neches Canal, 
and on the south by low-lying areas, marshlands and par:ial industrial develop
=ents. 

~is~osal Area No. 13 is bound on the north by the Neches River, on the east 
!y a c·~,unty :-~ad, and a cievelc-;:e:i aru, on the w~st by State Highway 87, and 
en the south by State Highway Si, a county road c;.nd Disposal Area No .. ·12. 

Dis~csal Area No. 14 located on the south bank of the Neches River is bound by 
the Atlantic Refining Compar.y in the noT"th,. State Highway 87 and Disposal Area 
No. 13 on t~e east, marshland to the south, and an Atlantic Refining Compa.ny 
access read and lo~-lying areas on the west. 

Dis~esal Ar~a No. 15 is located on Humble Island and is bound by Old Rive~ CoV'e 
on :he north and east, the Sabine-Neches Canal and the Neches River on the scu'th, 
and ::narshlands on the west. 

Disoosal Area Ne. 16 is located on the south bank of the Neches River and 
is bound by the Neches River on the north, the Molasses Branch and marshland 
on the sou:h and west, and marshland on the aast. 

Disoosal Area No. 17 is located on the south bank of :he Neches River is bound 
oy the Neches River on the north, a coun~y road.and marshland on the south, 
=arshland on the east, and marshland and industrial development on the west. 

Disnosal Area No. 18 is located on the north bank of the Neches River and 
bound by the Neches River on the south and west, and canal and Disposal Area 
No. 19 on the north, and marshland on the east. 

~soosal Area No. 19 is located on the north bank of the Neches River and 
is bound by the Neches River on the south,' the Bessie Heights Canal and 
Disposal Area No. 20 on the west, an unnamed canal and Disposal Area No. 18 
0u the east, aDd ma~shland to the north. 
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DisDosal Area No. 20 is located on the north bank of the Neches River and 
is bound by the Neches River on the south, the Bessie Heights Canal and 
Disposal Area No. 19 on the east, Grays Bayou and marshland on the west, and 
marshland to the north. 

Disoosal Area No. 21 is located on the north bank of the Neches River and is 
bound by the Neches River ou the south, marsh area~ to the east and north, 
and an oxbow (Old River) on the wes~. 

Disoosal Area No. 22 is located on an island and is b~und by the Neches 
River on the south 3nd an oxbow (Old River) on the remaining sides. 

Disoosal Area No. 23 is located on the south bank of the Neches River and ia 
bound by the Neches River on the north,/ marshland on the west., railroad t!'acb 
to the south, and Smith Bluff ~n the east. 

Disonsal Area No. 24 is located on the north bank of the Neches River and ia 
bound by :he ~eches River on the west, the Reserve Fleet Anchorage on the south, 
and marshland on the north and east. 

r..iis":osal Area ~ir.:. 25 is l·.:>cated on the wes: -bank of the Neches River and is 
bound on the eas: by the Neches River, on the north and south by private main
tained canals and marshland and on the west by a railroad.and.Mars~land. 

Dis1'osal Ares No. 26 is located on :he north bank of the Neches River anc! is 
bound on the south by the Neches River, on the nor~h and east by Scar Sayou, 
and on the west by an oxbow (old river portion of the Neches River). 

Dis~osal Area No. 27 is located on the north bank of the Neches River and 
is bound by the Neches River on the south, north and west, Timber Harbor and 
an oxbow (Old River) on the east, and marshland on the north. 

Disoosal Area No. 29 is located nor-:h of the Sabine-Neches Canal ne.ar the mouth 
of the Sabi..~e River. The area is bound by the Sabine-Neches Canal on the south. 
Li:tle West Pass on :he north and east, and Sabine Lake and Hickory Cove on th• 
west. 

Disoosal Area No. 29-A is located on the nQrth bank of the Sabine River. It 1-
bound by the Sabine River on the south and east, Coon Bayou and :i&rshland on 
:he west, arid marshland on the north. 

Disoosal Area No. 29-B is located on the north bank of the Sabine F..iver. It 
is bound by the Sabine River on the east, Shell Canal and marshland on the 
north, and marshland to the wes: and south. 

Dis~osal Area No. 30 is located on the west bank of the Sabine River. It h 
is bound by the Sabine River on the east, Cow Bayou and marshland on the souc • 
and marshland on the west and north. 
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oisposal Area No. 30-A is located on au island to the north of the Sabine 
ii'ver. It is bound by the Sabine River on the south, Cow Bayou Channel on 
the vest and na:ural Caw Bayou on the north aud ea.st. 

ois:>osal A.a.aa No. 31 is located on vest bank of the Sabine River. It :i's 
0ound on the east and south by the Sabine River, ou the vest by Adams Bayou 
Channel ~nd marshland, and on the north by a railroad s~ur and the Orange 
~unicipal Wharf facilities. 

ois~osal Area No. 32 is located in Louisiana on a cutoff island and is bound 
'Y the Gulf Intracoastal Waterway on the south and the. Sabine R.iver on the north, 
east and vest. 

Dis~osal Area No. 33 is located in Texas on Pavell Island to the east of the 
Sabine River. I: is bound by marshland on the ~oueh and the Sabine P-iver on 
:he east, north and west. 

Dis~osal Area No. 34 is located to the north of the Sabine River. !t is bou:id 
~Y :he Sabine R:iver on the south and e2st, the O?'ange Municipal Slip en the 
•es:, ar.d a =ailroad spur and partial ~~custrial development area ou the. ~o~~h. 

Dis~osal Area No. 35 is located on east batik of the Sabine River. It is bound 
by the Sabine River on th• west and south, by Phoenix 1.ake and marshland on the 
eas~, and marshland on the north. 

~is~osal Area No. 36 is located in Louisiana'on the southern t!p of Harbor 
Island ~ear Orange, Te.~as. It is bound by the Sabine River on :he east, west, 
scu:h, and by Levingston Shipyard to :he north. 

Disocsal Area No. 3i is located in Louisiana on the west bank of the Sabi:le 
River and is bound by the Sabine River on the vest, Phoenix Lake on the.south, 
and marshland on ~he e.ast and north. 

Disoosal Area No. 38 is located on the south bank of Cow Bayou Chaunel and is 
bound on the nor~h by Cov Bayou Channel, on the south by Shell Canal and marsh
land, on the east by Sabine River, and on the west by marshland. 

~isoosal Area No. 39 is located on the north bank of the Cow Bayou Channel. It 
1s bound by Cov Bayou Channel on the west, natural Cow Bayou on the south and 
east and marshland on the north. 

Q__is~osal Area No. 40 ·1s located on an island bound on the north by Cov Bayou 
C~annel and on the east, vest and south by natural Cov Bayou. 

~s~osal Area No. 41 is located on the north bank of Co\:' Bayou Channel anc!· is 
bound on the sou:h by Cow !&you Channel, on the west by State Road 1442, and 
on the north and east by marshland. 
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Dis~osal Area No. 42 is located on an island s~u~h of Cow Bayou Channel &ad 
is bou~~ on the north by Cow !&you Channel and on t.~e east, west, and south 
by natural Cow Bayou. 

Disoosal Area No. 43 is located on the north bank of Cow Bayou Channel and 
is bound on the south by COY Bayou Channel, ou the west by natural Cow Bayou, 
on the east by State Road 1442, and on the north by marshland. 

DisDosal Area No. 44 is located on an island north of the Cow Bayou Channel 
and is bound by natural Cow Bayou. . 

Dis~osal Area No. 46 is located on the north and south banks of tile Cow Bayou 
Channel. It is bound. by natural Cow Bayou on the south, east and west and 
TTl.'l~shland on che north. 

DisDosal Area No. 47 is located on the north and south banks of the Cow !ayou 
Channel. It is bound by natural Cow Bayou on the north, east and west and aar_.. 
land on the south. 

Dis~osal Area No. 48 is on an island south o_f_ Cow Bayou Channel. It is bound 
by natural Cow Bayou on the south, east and ve.st. and Cow Bayou Channel .ou the 
north . 

Dis~osal Are& No. 49 i-s on an i.sland north of Cow Bayou Channel. It is bmmd 
by nat~ral Cow Bayou on the north, east and west and Cow Bayou Channel on the 
south. 

Dis~osal Area No. 50 is located on the nor~h and south banks.of l:he Cow &&you 
Channel. !t is bound by natural Cow Bayou on the east, west, and south and 
marshland on the north • 

Ois~osal Area No. 51 is on an island north of Cow Bayou Channel. It is bound ~ 
natural Cow Bayou on the east, north and west and Cow Bayou Channel on the .out•· 

Dis~osal Area No. 52 is on an island north of the Cow Bayou Channel and is 
bound by natural Cow Bayou on the north, east and west ·and Cow Bayou Channel oa 

·the sou~h. 

Disoosal Area No. 53 is located on the southeastern tip of an island south 01 

the Cow Bayou Channel. It is bound by natural Cow Bayou on the east and soutb9 

marshland on west and Cow Bayou Channel on the north. 

, l .,,. 
Oisocsal Area No. 54 is located on an island west of the Cow Bayou Channe aod 
is bound by Cow Bayou Channel on the east and marshland on the west, south, 
north. 
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Pi~onsal Area No. 55 is located on the east b3nks of both Cow &.you and Cow 
s:i~·ou Channel and is bound on tile west by both vatervays and on the nortil b·y 
scate Roan 105 and on the south by marshland. 

nis~osal Area N~. 55-A is located on an island east of Cow Rayou Channel and 
·;~ bound by natural Cow Bayou on the noT"th and east and Cow !ayou Channel on 
che west. 

oisoosal Area No. 56 is located on ehe west bank of natural Cow Bayou. It is 
'ound nn the east by natural Cow Bayou and on the north, west and south by marsh-
1:1!'1d. 

Disoosal Area No.· 57 is located on the west bank of Cov !ayou Chmmel. It is 
hnund on the east by Cow Bayou Channel and on the west, south and nor~h by marsh
j and. 

·Disoosal Area No. 58-A is located on an island east of the Cow Bayou Channel 
~n~ is bound by natural C~w Sayou on the north, ea.st and south and Cow Bayou 
Channel on the west. 

!)REDG!NG BY OTHERS: There are six principal :ir.ns ~hi.ch· perfor.n mai:itenance 
cred~jn~ adjacent to :he Sabine-Neches ~ate?"Vay. The private dredging is pri
~~rily ~~ the vicinity of the Sabin~Neches Canal and the Neches River. The firms 
~0~ally contract independen:ly_and the dredge material is deposited in confined 
cisposftl areas described herein. The es~imated annual quantity of :na.te~ial 
d~cdged from non-Federal facilities is ~bout 160,000 cubic yards. 

o~srm:AT!ON OF DIS'POSAL SIT!S: The proposed -disposal sites have not been 
?reviously designated by the Administrator, Environmental Protection Agency. 
However, the use of these sites has been previously cooT"dinated vi.th ::?A. 

COORD!NAT!ON: nie following is a list of Fede~al, State and local agencies 
~ith whom these activities are being coordinated. 

Advisory Council on Rjsto'ric Preaervaticm 
Region V!"~nvironmeuta! P'rotec:icm Agency 
U. S. Depar~ent of Commerce 
U. S. Depar:ment of Interior 
Eighth Coast Guard District 
Division of Planning Coordination, Seate of Texas 
Texas P.arks and Wildlife Depar'tlllent 
Texas Historical Commission 
Orange County Navigation & ?or~ District 
Beaumont Navigation District 
?o~t of Beaumont Navi~ation District of Jefferson Cnunty 
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Por~ of Po~t Arthur Navigation Oiatrict of Jefferson County 
City of r~-r.: Ar~hur, Texaa 
City of.Port Neehea, ?exas 
Ci:~ of ~eaumont, Tax.a 
City o! <r.ange, Texas 
Ci~y of Starks, Louisiana 
Cc:e.:.issicners 1 Court cf Orange Coun:y, Iexas 
Com:nission~~s' Court of Jefferson Coancy, taxas 
Office of Sta~e ~lan:in2. State 0£ t.n~isiana 
Louisi«na ~ild Life and Yisheries C::mc:.iaalaa 
?olice Ju:: of Came~:m Parish, Louiaiar:.a. 
Police Jury of C•lcasieu ?arish, ~ouiaiana 
De~ar:ment of ?W:lic ~orks, State of Louisi&na 
Louisiana Strem= Control Commission 

~¥!RON!•'.!:N':'At !?".?ACT S~AT!Mt}.i"T: Continued main:~n:e·dredging Qf SabiDe• 
Neches ~zte:-vay •ill significar.:ly benef~t the economic and social vell·being 
ef :he ?Ublic. The adverse and beneficial effects of dred,ir.; auci dispoaa~ 
~f dr~cig~c material on navigation, fish and vilClife, wate: ~uality, 
aes~he:ics, ecology, lane use, etc., ~ill be eval~ated ~ accO?'d&nce vi:h 
:he N&:ie~.al Environmental ?olic:y Act of 1969 (?1. 91·190). A~ tnvi~or=ent&l 

Statement will be ?Teparec. and ia scheduled tc .. .be ~lac:2ci .ou...:ile vi.th -· 
Co~ncil on ~~vi~~:::ner.t&l Q\:ality :n the rall of 1975 af:er having been 

_... :~eTe:~a:ed ~th the ai:trve :nentioned age~cies. 

,... 

-
,...., 

-

':he s::oaling :-a:es i:: :he Sabine·N~hes ~r~ject wil 1 not ?e;-mi: ?OStponemen; 
of main:e~ance of t~e chc~nel ~n~il a::er a~ enviremne~:al statemen: is filed 
~ith C~uncil ~~ ~nvi=:m:::antal Quali~y ~ithou: serious im~air.nent to the 
~avigabili:y of thi! project. 

Any pe~sor. vho has an i=t•rest vhich :ay be a!f e:ted by the di•J)D~&l of 
t~is c=edged :a~erial may request a ?ublic hearing. The request m~•t be 
su~i::ec in vr-iting to :he DistTic: Engineer vithin 30 days of the date 
of :his notice and mus: clearly set forth the interest which cay be 
affected anci :he mann&r in vhich the interest may be affected b.y this 
ac:tiviry. 

Designation of the ?T'O?oaec di•?Osal plan for dredged materi•l as-sociated 
vi:h this Federal ~roject shall be made through the •??lication of guide
lines ?Tomulg1tee ~y the Aci.~inistTator t?A ~n conjunction ~ith the 
See~eta:-y of :he A:T.TY. If these guidelines alone prohibit the designation 
of this proposed cis~osal plan, any potential impair=ent to the maintenance 
of navigation, inc:lucing any economic im?act =n navigation anc anchorage 
which woul' result f~o: the :ailure to use this dis?osal plan vill also 
be considered. 

The ?T'O?Osed trans?or~ation of this d~edged material for the purpose of 
dur.i~ing it in ocean waters vill be evaluated to dete:-=ine that the 
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?t90JIO'Seri ~umpiag sill aot mireaaon.-bly deg1"ade or endanger human health, 
velfrr'e, or ~iti.-n o'f the ma':'ine emri:-OtVft':nt, ecoi ogicAl •,..C-, DT' 

economic potentidtti~. ln nmtc.ing thia determination, tha crttr.ia 
ertai'>i irhed b-y tbe Mimi!!'iatrrttrr, EPA puTanaut to Section 102(a.) nf the 
Marine PTotec-:icm, 1.e ... arch .nd S.tmctuaries Ac:t of 1972 ,;hal 1 be "l'~l i•d. 
In additi0t1, be•ed up011 an rralua'Cicn of the potential cf'fect which the 
fail 1.ire to utili:e this oca11tt disposal site will have on narvi.grtion, 
economic and imvtrtri•1 dr.e-1 a,.et1t, and foreign and domestic commerce 
of tht Oui:ed States, 1111 ±ndel"!nrie'trt deteT"mi-n•ticn vil-l·al•~ be made cf 
the :Mted to d~ this &retiti-d ma:erial in ocaan waters, other possible 
methods of disposal, 1ftld .-ppr~• 1 oc.-tions for thtt dumping. 

C~: Pe:-scaa desiri:n; to express their views or ?rovide inf~rmation 
to be comsicia:'ad tn e•&lne~ ol the impact of continued maintenanee 
dreagin1 an ioa~aes~.a ::= 111&11 'dle~T c1'CllleftC• tt»: 

l)irtTict ~i.Becr 
Cdvws.::m D.irttic:. Cot11• of !ng~e:n 
A:r:J:: -~ 
P. D. I.me 1%29 
Ca.l~:m. ':e:xH 77550 

2 Incl 
l. Table I 
2. !:>wi d~d Sep 74 

(4 sbee·u) 

D05 S. l'!cCOY 
Colcmel, CE 
Jlietric:'t Bftgine.~ 
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t'.Hll()I) or DKEUGIN(; DATA 

Dredging Annual Next 
tfornaa l Un·d~ Inti Dredging Frequency Shoaling Lea•. S r. h e rl u l e d 

Heach t-lethod (taonthsl_ tn CY Halntenance Maintenance 
. 

tntrance Channel (I) III> 12 4,100,000 Au1; 74 May 1S 

Sabine Pass Channel Pl 24 soo.ooo Feb-Jun 74 ()) 

Port (\rthur Conal ,, .. 24 l,000,000 Feb-Jun 14 (l) 

P9rt Arthur Turning Baaln1 ~ PL l8 500,000 Jan-Har 74 Nov JS 
Junction Area Port Arthur Canal i 

Soblne-Neches Canal PL 2~ l,000,000 Nov 70-Nov 71 Har n 

Lower Neches River and Upper PL 24 2.000.000 Jul 11-Har 14 • (1) 

Sablne-Hechea Canal (Sec. "B") 

Middle Reach Neches River l1L 60-72 200,000 Har-Aug 74 (l) 

Upper Reach Neches River PL 60-72 200,000 Hay 11-Apr 72 (J) 
-, 

Sabine River Channel PL I 16 700,000 Jul 7l-Har 74 Jan U 

Cow Bayou Channel PL (2) (2) (2) (2) 

Adami Bayou Channel Pl .. (2) (2) (2) (2) 

NOTES: 
110 - Hopper Dredging 
PL - Contract Pipelln~ Dredging 

(1) lnchules Sablne Dank Channel and Outer Bar and Jetty Channels. 
(2) Adams and Cow Dayou Channela have not been n•afntalned atnce construction. Available depth• In the ch;••meh 

c•Jnently oupport the using traffic. However, molntenanC'o wlll be scheduled ln the future •houJd available 
dtp~bu p£ove lnad•quAte. 

(.)) "•••\11.\0.._ w\\\ '•• ••'••·h•\eid ••••I' ·•o '''"" 1'•11• h••ecl on clr•cl1tlna fl'equr.ncl•• or •••rH•nC'y ,·,,qulr•meont"' 
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APPENDIX F 

SABINE-NECHES, TEXAS 

OCEAN DREDGED MATERIAL DISPOSAL SITE 

SITE EV AI .. UATION STUDY 

The Corps of Enfl:ineer s (CE) has indicated a cont i nuin~ need for 

EPA desi~nated Ocean Dredged Material Disposal Sites (ODMDS) for 

disposal of dredged. material from operation and maintenance dredgin~. 

The CE also has irid ic ated a need for EPA desi~nated ocean sites for 

consineration along with other disposal alternatives during the 

planning of other dredginv. operations. 

An Ont'•1DS was interiTtlly designated by EPA in January 1977 for the 

disposal of dred~ed material resulting from the operation and 

mai::'ltenance dredgin~ of the Sabine-Neches ~aterway System. The interim 

desi~nation expires in February 1~83. This study was implemented to 

rlet:c?rmine if the Existing Sites o-r an alternative ocean disoosal site 

~hould be oer-nanent ly designated for ( t) Disposal of dr=dged !!laterial 

resulting from C'H:~ oper:1tion. and mai::'ltenan~e dred~ing of the 

sa:,in~-'iec.hes ~·!aterway System, and (2) As an alternative in the 

olannin2 of disposal of dred~ed material from other dred~in~ oro_iects 

in the ~ab i ne-Neches area. 

Backszround 

The Marine P1·otection, Research, and Sanctuaries Act (MPRSA), of 

1Q72, as amenrled and the EPA implementing Ocean ~umping Re~ulation and 

Criteria (OnR) orovide the basis for desi~nation of ocean dum.pin~ 

sites. Each of these has affected the sequence of events in the pro

cess of permanently designatin~ ocean disposal sites. 
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Marine Protection, Research, and Sanctuaries Act 

The MPRSA, passed by the Congress October 23, 1972, provides . the 

basis "---to re~ulate the transportation for dumping, and the dumping 

of the material into the ocean waters--". Among other thin(t&, the 

MPRSA established a pertllitting system for controlling dumoing into the 

ocean. 't'he penuittin~ system is administered by the EPA Administrator 

(non-dred~ed material) and the Secretary of the Army (dredged 

material). The designation of appropriate locations for dumping into 

the oceans is provided for as a oart of the permitting system. 

Section 102( a) stipulates factors that F.PA shall consitier in the 

review and evaluation of pe?'1tlit ap'Dlications. Secdon 102(c) states 

"The Ad'T'linistrator ~ay, considering tl-\e criteria ef'tabl ished pursuant 

to subsection (a) of this section, designate reccmnnended sites or times 

for dumping and, "*ten he finds it necessary to protect critical areas, 

~hall, after consultation with the Secretary, also desi2nate sites or 

times within which certain materials 1DBY not be dumoed." 

Section 103(c) establishes a pe?'1tlitting program to he administered 

•w the Secretary of the Army "--for the transportation of dred2ed 

material for the t>uroose of dumoinSt it into .ocean waters--". Section 

103( b) states in part "---the Secretary shall al so make an independent 

.detet"1'lination as to other possible methods of disoosal, and as to 

aporonriate locations for the dumping. In consideri11~ approi>riate 

locations, he sh al 1, to the extent feasible, ut i 1 ize the rec0"'1\ended 

sites rlesi~nated by the Administrator oursuant to Section 102(a)--". 

Ocean Dumpin~ Re~ulations and Criteria 

The ODR were issued to imple10ent the provisions of the MPRSA. 

Section · 228.4 establishes "Procedures for desiination of sites." 

Section 22R.4(e)(l) states "Areas where ocean durttping of dredged 

material is ?ermitted subject to the specific conditions of nredged 

Material permits issued by the U.S. Anrty Corps of 'Engineers will be 

designated by EPA by promulgati~n in this Part 228, and such 
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designation wi 11 be made based on environment al studies of each site, 

and on historical knowled~e of the impact of dredged material d.isoosal 

on areas similar to such site in physical, chemical, and biological 

characteristics. All studies for the evaluation and potential 

selection of dred~ed material disposal sites will be conducted in 

accordance with the aopropriate reouirements of B22R. 5 and 22R .6-". 

~ection 22~.'5 describes the general. criteria for selection of 

sit es to be used for ocean dumping. 

soecific criteria for site selection. 

Site !'es ismat ion 

Section 228.6 describes the 

At the time of issuance of the ODR, a numher of ocean disposal 

sit es existed for which a cont inuin~ need was indicated. 11owever, the 

necessary studies to fully evaluate these sites had not been co~pleted. 

Recause of this, the EPA apt"roved the sites on an interim basis for a 

oeriorl not to exceed three years oendin, the completion, of baseline or 

trend assessment survevs and desi~nation for continuing use or 

t errn.inat ion of use. It was stated "the sizes ant"l use soec i fie at ions 

are based on historical usa~e and do not necessarily meet the criteria 

s t at e d in th i s oar t " ( 2 2 R • 1 2 ) . 

On 11 January 1977, EPA oromulgated final ODR and Criteria to 

imnlement MPRSA. 't'he ~e2ulations set forth criteria anrl procedures for 

the selection and desi2nation of ocean disoosal sites. In add it ion, 

the re~ulations desi2nated 129 ocean sites for the disposal of dred~ed 

material to allow the CE to fully comoly with the purpose and 

procedural provisions of the MPJ?.SA. These sites could be used for an 

interim period by the CE, i>ending completion of site rlesi~nation 

studies as reouired bv the Re~ulations. TJse of the. interim-desi~nated 

sites by the CE would be dependent on compliance With the requirements 

and criteria contained in EPA's Ocean nwnpin~ Re2ulations and Criteria. 
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RASIS FOR SITE SF.LECTION 

General Criteria for Site Selection 

Section 22A.5 of the Ocean Dumping Re~ulations describes ~eneral 

criteria for selection of sites to be used for ocean dumoin~. In 

brief, the ~eneral criteria state that site locations will be chosen 

" ••• to TUinimize the interference of disposal activities with other 

activities in the marine . " envi.romnent ••• and so chosen that 

" ••• temporary peturbations in water auality or other environmental 

conti it ions durin~ initial mixin~ ••• can be expected to be reduced to 

normal amhient seawater levels or to undetectable contaminant 

concentrations or effects before reachin~ any beach, shorelines, marine 

sanctuary, or know ~eorgranhically limited fishery or shellfishery." 

In addition, ocean disposal site si%es " ••• T¥ill be limited in order to 

localize for identification and control any immediate adverse imoacts 

and permit the imolementation of ~ffective monitorin~ and surveillance 

oro~rams to prevent adverse lonSt-ranp.e imoacts." rinally, whenever 

feasible, EPA will " ••• desi~nate ocean dU1Tlnin~ sites beyond the ed~e of 

the continental shelf and other such sites that have been historically 

used." 

E't.1ALT!ATION OF 0CF.AN nI~POSAI~ AJ.ITRNATIVES 

P£TRPOSE 

The puroose of this study is to evaluate and compare the 

environmental and economic characteristics of areas and sites that 

could be used for the disl)osal of dredged material from ~abine-Neches 

Entrance Channel. 'Y"i is study al so orovides the bas is for eliminating 

unacceotahle sites and areas from further consideration and study 

(under oresent conditions) -to prevent efforts and resources from beinj! 

exnended unnecessarily. Thus attention could then be focused on those 

areas that are preferable, thereby i>ermittin~ a more detailed 

evaluation of desirable sites and areas. 

-

-
-

-

-
-



,... 

-
-
,,... 

-

-

-

-

,,..... 

t1ETHODOLOGY ---· ----
The general criteria were used to make an initial appraisal of 

alternative ocean sites off the coast of Sabine-Neches, T~xas suitable 

for designation for the disposal of dredged material. Based on the 

initial evaluation three areas were considered as a potentially suit

able environment in which to locate an ocean disposal site. Those 

selected include: (1) shallow-water (depths. from 0 to 20 m, approxi

mately 0 to 20 nmi offshore), (2) mid-shelf (depth from 20 to 200 m, 

approximately 20 to 80 nmi offshore) and (3) deepwater slope (depths 

greater than 200 m approximately 90 nmi offshore) all of which are in 

the vicinity of Sabine Neches, Texas. 

The four existing interim designated ODMDS located within the 

shallow-water environment will be look~d at instead of the entire 

Shallow-\~ater Area for the following reasons: 

c 

c 

considerable data have been collected and is available on the 

existing sites. 

no apparent adverse effects have been de tee t.ad from previous 

dumping of dred~ed material at th~se sites. 

the ODR state that "EPA will wherever feasible, desighate o~ean 

dumping sites ••• that have been historically used." 

At the present time the Mid-Shelf and Deepwater Areas contain no 

specific ODHDS' s. If it is determined in tht! study that dredged 

material disposal in either of there areas is preferred, a suitable 

size and location for a site will be determined. 

The proposed action is the final designation of a Sabine-Neches 

ODHDS for the disposal of material dredged from the Sabine-Neches 

Channel Systems. The screening of the sites is based on the 11 

specific criteria listed at 40 CFR §228.6 of the Ocean Dumping 

Regulations. EPA ~stablished the 11 criteria to constitute • •• an 
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environmental assessment of the impact of the use of the site for 

disposal." In the foll.owing section the 11 specific criteria are used 

to evaluate the three alternatives initially chosen as potentially sites 

for disposal: Tne Interim Sites, the Mid-Shelf Area, and the De~pwater 

Area. 

(l) GEOG!APHICAL POSIT~O.!L_ DEPTH OF WATER, BOTTOM TOPOGRAPHY AND 

DIST.~CE FROM COAS°! ( 40 CFR § 228. 6l 11 ) 

The Continental Shelf off the Texas coast slopes seaward at a 

fairly uniform and gentle rate of about 5.5 m per 5,000 m (i.e., 

gradient of O. 001). At roughly the 200 m mark the Continental Slope 

begins and continues down at a rapid rate to a depth of 1500 m or more. 

EXISTING SITES 

The Existing Sabine-Neches Ocean Dredged Material Disposal Sites 

l, 2, 3, and 4, are adjacent to the Entrance Channel at distances 
·-- -

ranging from 16 to 2.7 nmi from shore (Figure F-2). 

Bottom topography -within each of the Existing Sites is flat with no 

~nique features O!' si.gnif icant ri::lief. Each varies only in distance from 

shore and depth. 

Minimum water depth is 5 m along the northern boundary of site 4. 

Tlie depth gradually increases with increasing distance from shore, to a 

maximum of 13.0 m at the southern boundary of site 1. 

HID-SHELF AREA 

The Mid-Shelf Area begins approximately 25 nmi South of 

Sabine-Neches at the Shelf Break zone, and extends to the end of the 

Continental Shelf approximately 90 nmi offshore. lbe region has depths 

ranging from 20 to 200m. This is a large area from which a suitably 

sized ODHDS could be selected. 
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TABLE F-1 
GEOGRAPHIC CHARACTERISTICS OF TH! EXISTING SITES 

Distance 
from 

Site Corner Coordinates Shore Area (nmi2) Depth (m) 

- (nmi) 

Exist in~ 
Sites 

Site 1 29°28'03"N, 93°41'14"W 16 2.4 11-13 
2q. 2 6 I 11 "N' q3•41'14"W 

,,... 29°26'11"N, 9 3. 44 I 11 "W 

Site 2 29.30'"-l"N, q1°43'49"W 11.R 4.2 9-13 
r 2Q 0 2~'42"N, 93°41'33"W I 

,,.... I 2Q • 2A' 42"N, 9 3° 44' 49"W 
I 2Q 0 30'08"N, 93°46'27"W 
I - I 

!=:ite 3 I 2a • 34 ' 24" N, 9 3. 48 I l 3"'W I 6.R 4.7 1 ('\ ,.... 
I 2Q. 3 '- '4 7"~, q3•46' lf\"W I 
I 29°'32'06"N, 93.46'29"W 
I 2a•31'42"N, 93°4R'l6"W - I 29.32'59"N, 93•4q'4R"W 
I 

Site Li. I 2~·3~•oq"N, 91°49'23"W '). 7 4. '- 5-9 I 

I 2q•3;'.'.'3"N, 9 3. 4A I 1 R"W I 
f 

2 q • 1 5 ' (),:," !'' ' q3•50'24"w I 

i 20°1~'37"N, Q 3 ° 51 ' t')Q "W 

2~·37•nn"!-l, q 3. 5n' 06 "W I 
? Q. 3., '4 6 "~" 93°50'26"W a. ·" I \ z 

-
-
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DEEl'WATER AREA . 

The Deepwater Area is located about 90 nmi south from Sabine-Neches 

Harbor entrance. This is a large area from which a suitably sized ODMDS 

could be selected. This region has depths ranging from 200 m to >lSOOm 

in depth. 'nle bottom is steeply sloped and consists of fine sediments. 

(2) LOCATION IN RELATION TO BREEDING, SPAWNING, NURSERY, FEEDING, OR 

PASSAGE AREAS OF LIVING RESOURCES IN ADULT OR JUVENILE PHASES 40 

CcFR n2s.nr2n 

The entire shelf region supports valuable ccmmercial fish and 

shri1'1p fislieries. Whereas areas off the shelf support a relatively 

instgnificant comrnercial fisheries. 

~XlS'T'lNG SITES 

The Existi~v. Sites are between the shrim~ spa"1n.ing grounds of the 

Mid-Shelf. and the important nursery area of Sabine Lake, therefore they 

coulrl be passa~eways of co~ercially valuable species (!HA, l97Q). 

Rowever, the sites represent only a minor portion of the entir' range 

of shril"p along the Gulf coast and thus would only affect s sntal J 

percent 4ge of the existing JW)pul at ion. 'Many co"""erc ia 11 y antt 

recreationally import~nt species ot fish also occur in this regiol\; 

however, tnost recognized breeding and spawning grounds occur in the 

productive marshes and ~stuaries of the coastal region or in the 

rnirl~ater areas of the Gulf (Chittenrlen and ~cEachran 1 lq76). 

qenningson (1Q77), in a study off Sabine-Neches, found t~at 

disposal ot dredged material at the Existing Sites is apparently not 

detrimental to free-swinnning animals (nekton). Some nekton, including 

fish, may actually be attracted to the turbid water which result from 

disposal activities to seek food or protection fro'll predators (ERA, 

1q7Q). 
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Commercially and recreationally important species in the Gulf may 

breed, soawn, or feed at or near the Existing Sites. 'nlese species are 

tvnical of nearshore western Gulf waters; therefore, the Existin2 Sites 

represents only a small portion of their ~eographic range. 

lot ID-SHELF AREA 

The Mid-Shelf Area supports, valuable commercial fish and shrimp 

fisheries. 'n\e brown shrimp grounds, which extend offshore in depths 

from 22 to 91 m, are within the area. Chittenden and McEachran (1976) 

state that dimersal fish biomass and diversity axe higher in the brown 

shrimp grounds than within the shallow ~ite shrimp grounds (3.5 to 22 

rn). Several offshore banks that represent valuable fishery resources 

areas exist withi~ the ~id-Shelf Area. 

~umerous hard-bottom banks are in the Mid-Shelf Area off Texas 

'?oint, in waters 50m to 200m deep, and contain extensive tropical -

fish, coral and algal-spon~e communities. In 1 q19, the Secretary of 

~1ie Interior """hil-e discussin~ oil and gas exoloration in the r-ulf .J! 

·.1 :xi..:<;, !"ecomtl'lended tl-i at t~ere ar~as be des i ;znated as "Biologically 

c:;ensi~ive Araas" for the orotection of oiolo~ir.:al and cultut'cll 

resources (~OI, 1979). The most important of these banks are the East 
~ 

and ~;est Flower Garden Banks in water 200m deep along the edge of the 

Continental Shelf. nie National Oceanic and Atmosoheric Administration 

(NOAA) has proposed the Flower Garden Banks be desi~nated as a tnarine 

sanctuary Cnoc, 1Q79). 
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DEEPWATER AREA 

The Deepwater Area may be a feeding area for oceanic fish. 

However, there are no well defined mi~ratory pathways in the area. A 

neenwater Site will avoid the shallow-water habitats of valuable 

shellfish and finfish. 'nlis area is outside the principal economic and 

soorts fisheries re~ions, including the royal red shrimp and oela~ic 

fisheries. 

(3) LOCATION IN RELATION TO BEACHES AND OTHER AMENITY AREAS 

(40 CFR §22~.6r3l) 

EXISTING SITES 

Amenities in the vicinity of the Exisin~ ~ites include fishin2 and 

~oat in2 act i ''it ies. Disposal of dredp,ed material· will not af feet these 

activites adversely because affects will be limited to a turbidi~y 

~lume at the site that will disperse within a few hours after disposal. 
. ' 

Tl-ie beach ••i 11 not be adversely a=fected by disposal activicies 

at t':ie F.Y:ist:i~{! c;ites because a prevailin~ southwest.::!rly current 

carries material away from shore. 

7'-!Ir>-SRELF' AR.EA 

The Mid-Shelf Area is more than 25 nmi from the nearest land, 

tierefore, disposal would have no si~nificant adverse impact on 

heaches, fishin2 and other coastal and nearshore amenities. 

T)EEPWATER AREA 

The Deepwater Area i.s more than qn nmi from the nearest land, 

therefore, disoosal would have no si~nificant adverse impact on 

beaches, fishin2 and other coastal and nearshore amenities. 
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(4) TYPES AND QUANTITIES OF WASTES PROPOSED TO BE DISPOSED OF AND 

PROPOSED METHODS OF RELEASE, INCLUDING METHODS OF PACKING THE 

WASTE, IF ANY (40 CFR §228.6(4]) 

Sediments to be dumped at the Existing Sites results from the 

dredging of the Sabine Entrance Channel, which includes Sabine Bank, 

Outer Bar, and Jetty Channels. Materials dredged from the Entrance 

Channel are dumped at the Existing Site closest to the area of 

dredging. The average annual amount dumped at the Existing Sit es from 

1960 to 1979 was 4.5 million yd3 and is not expected to change 

significantly in the near future. Dredged sediments are predominantly 

clay or clayey silt. 

All dredged material dumped in the ocean must conform to the EPA 

dredged material criteria listed at Section 227 .13(b) of the Ocean 

Dumping Regulations. 

A hopper dredge has b~en used for_ the dredging of the Sabine 

Entrance Channel. The unpacked dredged material is released when the 

bottom doors on the hopper are ooen. 

(5) FEASIBILITY OF SURVEILLANCE AND MONITORING (40 CFR §228.6[5]) 

EXISTI~G SITES 

Monitoring and surveillance are feasible at this location. The 

sites oroximity to shore and shallow depths makes it less costly and 

comolicated to monitor than the alternate areas. 

MID-SHELF AREA 

Monitoring and surveillance are feasible at this location. The 

Mid-Shelf Area, would require longer cruise time, more complicated 

samplin~ and monitoring techniques therefore it would cost more than 

for the Existing Sites. 
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DEEPWATER ARF..A 

Monitorin~ and surveillance are feasible at this location. Tne 

neepwater Area would require longer cruise time, more complicated 

sampling and monitoring techniques, therefore it would cost TrDre 

than the Existing Sites and Mid-Shelf Area. 

(6) DISPERSAL, HORIZONTAL TRANSPORT AND VERTICAL MIXING 

CFARACTERISTICS OF THF. AREA, INCLtTnING PREVAILING CURRENT 

DIRECTION AND '7ELOCITY, IF ANY (40 CFR ~228.6[aJ) 

Existinfi? information indicates most material falls to the bottom 

i1'11'Tlediately aft~r disoosal. A small fraction of the fine materials 

settles as individual particles. Although there is some turbidity of 

short duration, the material is dispersed over a wide area. 

~XlSTINr. SITES 

In shallo~-water areas, most dredged material falls to the botto~ 

imm~dlately after dumpi~~ and only, a small portion of the finer 

fraction is lost from the main settlin~ sur~e (Peque~nat et al., }07R). 

T!:"1i.s ~-mall portion disperses as individual particles. 1'ottom currents 

measur=d ~. 5 nm1 off Texas '?oint average n. 23 kn and flow in a 

south-s<.,uthwesterl y direct ion. These currents are capable of 

transoorting the dispersed dredged material over a wide area. 

~ottom currents become quite strong during storms, when powerful 

t'l'!' currents redistribute coarse sediments alon~ the Texas-Louisiana 

coast (DOE, 197~). Periodically, hurricanes also produce currents 

strong enough to prevent shoalin~ due to the accumulation of dred~in~ 

material. Evidence of th is is the lack of shoaling at any of the 

Existing Sites despite the approximately 88 million yd3 of material 

that has been dumped in the past 50 years. 
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HID-SHELF AREA 

The effects of disposal at ~id-Shelf sites have not been 

extel'lsively studied because the 'Mid-Shel t region " ••• tioes not contain 

many disposal sites and few studies have been undertaken with respect 

to the fate of dredged material deposited on the,open Shelf (Holliday, 

1978)". 

However, current direction is generally in a southwesterly 

direction and it is reasonable to assume that suspended sediments will 

be transported away frown beaches. 

l)EEPWATER AREA 

Shoaling is less likely to occur in deep water than shallow water 

due to spr!!ading and dis?ersion of the sediment as particles settle 

through at least 200 m of water (Pequegnat et al., 1 Q78). In deep 

water, e.g., the Deepwater Area, bottom water motions are generally not 

considered sufficient to move deposited sediments (Hirsch et al., 

1978; Holliday, l~H8), although Pequegnat et al (1978) stated that 

internal waves may contribute to sediment transport along the 

Continental Slope. 

(7) EXISTENCE AND EFFECTS OF CURR.ENT AND PRE~IOUS DISCHARGES AND 

DUMPING IN THE AREA (INCLUDING CUMULATIVE EFFECTS) 

(40 CFR §228.6[7]) 

Dredged material disposal causes decreases in abundances of 

benthic fauna due to burial (similar to results from storm activity) 

but fai:-ly rapid recolonization in the nearshore environment occurs 

within 3 months after disposal operations ceaae. Organisms which 

colonize the affected areas are members of the surrounding, unaffected 

areas, and no nuisance s~ecies are recruired (Henry, 1976). 
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EXISTING SITES 

No si~nificant chan$tes in diversity have occurred i.n the benthos 

of the disoosal sites oH Texas Point, based on a comparison of 1974 

samples with samples taken from 1951 to 1954; however, minor 

reductions in abundances of benthic infauna are apparent (CE, 1 Q75a). 

This loss in abundance is apparently a result of rei>eated dumt'ing of 

materials onto immo~ite henthic organisms. Studies have shown that the 

populations being reduced are capable of recolonization within a few 

months (CE, 1975a). In addition, trawl data indicated that 

free-swimming animals in the disposal area did no differ from animals 

occurring in undisturbed areas (CE, 1q15a). Surveys conducted for EPA 

by Interstate Electronics Corporation (!EC) in JQ7q and 1q~o also 

indic11ted no si~nificant differences in the benthic carnmunity inside 

and outsirle the sites; however, low abundances of so~e do~inant species 

~ere recorrlerl at Site 1~ 

~lthough the aisoosal of ~redged material has not occurred at the 

~hd-She H Area, if disposal were to occur ( o"li ver et al l ~ 77) contendad 

that recovery of benthic populations from the disposal of dredged 

sediments is slower with ·increasing depth because pooulations in deeper 

water are adapted to more stable environmental conditions. Thus, 

oeturbations (e.g., periodic burial by dredged sediments) decrease 

environmental stability and would affect Mid-Shelf or~anisms to a 

11treater extent than those found in shallow waters. 

DEEPwATER AREA 

Athoujth the disposal of dredjled material has not occurred at the 

Dee~water Area, if disoosal were to occur (Oliver et al 1977) contended 

that recovery of benthic oopulations from the disposal of dredged 

sediments in slower with increasing depth because populations in deeper 
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oeturbatrions (e.g., periodic burial by dredged sediments) decrease 

enviromnental stability and would affect Dee?water organisms to a 

~reater e1ttend than those found in the Mid-Shelf and Shallow Water 

Area. 

(8) INTERFERENCE WITH SHIPPING, FISHING, RECREATION, MINERAL 

EXTRACTION, DESALINATION, FISH AND SHELLFISH CULTUR!, AREAS OF 

SPECIAL SCIENTIFIC IMPOaTANCE AND OTHER LEGITIMATE USES OF THE 

OCEAN (40 CFR §228.R[Sl) 

EXISTING SITES 

Existin~ Sites 2, 3, and 4 oartiall:v extend into the navisrational 

safetv fairway; however, they have not reoresented hazards to shipoinR. 

Sediments dred1ted from the channel are d1.111ped within site boundaries 

hut outside the safety fairway. Fairways were only "established to 

control the er-ection of structures therein to ~rovide safe aporoaches 

through oil fields in the Gulf of Mexico to entrances to the major 

!)Orts alonR the Gulf Coast (33. CFR 209.135) ." 

Existin~ Sites 1 and 2 are near Sabine Bank, a ma,ior co11lt1lercial 

and r~crcat ional fishery area. Prevailing bottom currents may carry 

dumperl material at Site 2 towards Sabine Rank, but the rise at the 

hot to"' edge of the Rank wi 11 cause the material to be transported along 

rather than over the central ~rtion of the Bank. 

~xisting Sites l, 2, a"d 3 are in an area of i~porta"t co111mercial 

shrimping (Grid 7~ne 17), which extends 60 mni along the 

Texas-Louisiana coast, 11nd frOl'll the shoreline to about qo nmi offshore. 

The sites are in waters !Om to 13m deep, a primary shrimJ)ing area of 

this %one. tn iq77, 25% of the catch effort for shrimp in Zone 17 

occurred within this area. This effort resulted in a catch of 

·~~roximately 24% of the total shrimp catch for Zone 17 (Ekberg, 

unpublished). Thus, it does not appear that previous disposal 

operations have significantly interfered with or altered such 

activities. 
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Oil and gas exploration and production could potentially he 

affected by disposal activities. Existing Sites 2 and 3 are presently 

being leased for oil and gas exploration and already contain oil 

production platforms and ~as pipelines. As long as the density of these 

platforms and Pipelines in these areas remains low, no si~nificant 

conflict between the two uses of the disposal area should occur. 

~fowever, if additional structures are placed within the disposal site, 

l>articularly Existing Site 3, it may be necessary to restrict dumping 

due to navigational hazards. 

No oresent-day or impendin~ mineral extraction or desalination 

pro.iects exist in the area of the Existing Sites (CE 1979a). 

'flD-DEPTH AREA 

~umerous hard-bot tom banks are in the Mid-Shelf Area off Texas 

"?)oint, in waters 50m to 200m deep, and contain extensive tropical -

fish, coral and al~al-spon~e c01mnunities. In l q79, the Secretary of 

, c~1e ·Interior while discussing oil and gas exoloration in the Gulf of 

v.exi.:o, r-ecommended that these areas be desi~nated as "Biologi~ally 

<:;e~si:.ive Areas" for the p-rotection of biological and cultural 

r .::sour.:~s ( T')Ql, I cno). The most import ant of these banks are the East 

and ~est Flower Garden Banks in water 200m deep alon~ the ed~e of th~ 

Continental Shelf. The National Oceanic and Atmosoheric Administration 

(\lOAA) has proposed the Flower Garden Banks be designated as a marine 

sanctuary (DOC, lq79). 

Active oil and gas ex~loration and drilling occur in this sector of 

the Continental Shelf off Sabine-Neches Texas. Fixed structures (e.g., 

oil platforms) would present navigational hazards to the hopper dred~es 

used in channel maintenance, and collisions might result in oil spills. 

Supply vessels service the platforms and thus add to navi~ational 

hazards. Disposal at a mid-depth site might result in dredged material 

:emoo~arily coverin~ underwater structures associated with drilling. 
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A mid-shelf site '-lt>uld be located on the far side of the drillin~ 

olatforms and associated structures, but exploration and discoveries of 

oil and ~as might occur producing more surface rigs which could 

interfere with disposal operations. 

1'EEPWATER AREA 

Interference with shippin~ would be minimal at the Deepwater Area. 

~ishin~, desalinization, recreation, and mineral extraction activities 

do not occur in the Deepwater Area; therefc:>re, a disoosal site within 

this area '-lt>uld not interfere with any of these activities. 

( q) THE EXISTING WATER OUALITY AND ECOLOGY OF THE SITE AS DETEP.MIMED 

BY AVAILABLE DATA OR BY TREND ASSESSMENT OR BASELINE Sl'R~TEYS 

(40 CFR ~22R.6f91) 

EXISTING SITES 

Th~ ~hallow-Water Area is a dynamic, hi~h-ener~y environment. 

~,·a:.:r ouality and ecol·:>l?v are influenced by nearshore mi:>:in,,r processes~ 

run1)ff, anrl seasoru1l storms. Near shore waters of the (';ul f Coast are 

naturally turbid (Lee et al., 1Q77). 

'Phytoplankton and zooplankton studies conducted southwest of the 

Existin~ Sites revealed . seasonal differences in species comoosition; 

however, diatoms do~inate the phytoolankton co1'11!lunity and copepods 

do~inate the zooplankton community (SEAnOCK, 197~). 

Fish an~ shrimp dominate the nekton community of the Exist in~ 

Sites, and species are typical of those reported from western gulf 

coastal waters (CE, 1975a). Several of these soecies are cotmnerciall v 

and recreationally important, including Atlantic croaker, Atlantic 

bumper, seatrout, menhaden, catfish, and brown and white shrimp. 
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The benthic co'llllllunity of the Existing Sites is characteristic of 

sand and mud habitats, and is dominated by worms, the most abundant of 

which are ~he acorn worm, Balanoglossus cf. aurantiacus, and the 

nemertean, Cerebratulus lacteus. 

Chemical constituents of the water at the Existing Sites do not 

exceed the EPA (1976) water-quality criteria (CE, 1978a,b). According 

to Horne and Swi.rs'ky (lq79), concentrations of all measured 

constituents in the water (except dissolved ammonia, nitrate, and 

organic nitrogen) were below analytical delections limit. The three 

exceptions occurred in relatively low concentrations; however, no 

appropriate water-quality criteria regulating concentrations of these 

constituents apply. 

MID-SHELF AREA 

There is no speci fie water quality or ecological data available. 

~owever, it is reasonable to assume that the disposal of dredged 

material at the Mid-Shelf Area woulti have only a temporary effect on 

water quality. Disposal at the Mid-Shel F. Area could adversely affect 

the existing water quality primarily in the East and West Flowder 

~ardens Areas. The species composition of bottom-dwelling organiszns 

~ay be a altered as a result of change in sediment type of the site due 

to disposal of dredged material. 

DEEPWATER A..rrr.A 

Specific data are sparse for the Deepwater Area but general 

information is available. The water quality of the area is typical of 

clean open ocean water (i.e., with low concentrations of nutrients and 

suspended solids). Pelagic fish species reported from deep waters of 

the western Gulf include the tilefish, tunas, bill fish, and swordfish 

(Pequegnat et al., 1978); polychaetes typically dominate the benthic 

community at these depths (Grassle, 1967). 
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(lO) POTENTIALITY FOR THE DEVELOPMENT OR RECRUITMENT OF NUISANCE 

SPECIES IN THE DISPOSAL SITE (40 CFR §228.6rI01)) 

EXISTING SITES 

No changes in species composition at the Existing Sites have 

resulted fr.om disposal operations (CE, 1975a). Trawl and benthic data 

also indicated that "the disposal area at the time of saml)ling did not 

differ from other nearby undisturbed areas ••• disposal of dredged 

material has contributed little to changin~ the character of the faunal 

cnmmunities in the vicinity of Sabine J>ass" (CE, l 975a). 

MID-SREU' AR.EA 

Chan2es in the benthic infaunal community caused by the 

introduction of dredged material could occur. However, there is no 

component of the dredged material which could cause· development or 

recruit~ent of nuisance snecies. 

J)EF.PWATER AR.EA 

Changes !.n the benthic inf aunal cof111'tlunity caused by th·e 

introd~ctin of dredged material could occur. lfowever, there is no 

coml)onent of the dredg.ed material which could cause development or 

recruitment of nuisance species. 

(11) EXISTENCE AT OR IN CLOSE PROXIMITY TO THE SITE OF ANY SIGNIFICANT 

NATITRAL OR CULTURAL FEATURES OF HISTORICAL IMPORTAMCE 

~40 CFR §2?.R.6[11]) 

EXISTING SITES 

Neither the Texas Antiquities Committee nor the Louisiana Division 

of Archaeology and Historic Preservation Office has found evidence of 

natural or cultural features of historic importance in the area, but 

they noted that unknown sunken prehistoric sites may exist. 
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· According to the CE Cl975a), sunken vessels which exist in the 

offshore disposal area should not be permanently affected by disposal 

o per at ions • 

MID-SHELF AREA 

Flower Gardens Bank is a natural feature of importance with in the 

Mid-Shelf Area. 

lJEEPWATER AREA 

No known natural or cultural resources of historic important area 

present at or in close oroximity of the Deepwater Area. No sh i pwrac ks 

were discovered at the site by the U.S. Department of the Interior 

(:>Ol, 1978). 

lJISPOSAL COSTS 

The cost of operating a hot> per dredge, such as the one with a 3,000 

yd3 caoacity is about $775,000 per month, or $1,000 oer hour. The 

costs vary wi t~·1 such factors a~ type of material dredged, amount of time 

lost to dredge mai::ltenance and weather, the dredge orod uc t ion rate, 

operation time, and net hopper cap4city per disposal cycle (ERA, 1979). 

A disposal cycle includes loading the dredge hopper with dredged material, 

transporting the material to a disposal site, emptying the hoppers, and 

returning to the channels being dredged. Only the transportation L.,d 

monitorin~ costs would increase for a more distant disposal site. 

r .. oading the hopper dredge and the actual disposal the ODMDS would be 

unaffected. 
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Based on evaluation of specific cost . estimates for the 

transportation portion of the dred~ding process are not available. 

liowever, since the closest point of the Mid-Shelf and Deepwater Area is 

many times the distance to the Existin~ Sites, the transportation factor 

would correspondingly increase by close to the same factor. In the New 

York area, Conner et al. (Iq79) reported that transportation costs for 

dredged material ranged from 4 to 64/yd3 /mni. Applying these estimates 

to Sabine-Neches gives an increase in dredging costs from ~l.02 to 

1.14/yd3 at the Interim Sites to $4 •. 51 to 6 • .58/yd3 at a site in the 

neepwater Area. This represents a 442 to 491% increase in the dred~ing 

cost/yd3. 

'MONITORING COSTS 

The cost of monitorin~ would be hi~her at a site located further 

fro~ s~ore because the distance to the site is n-eater and the increased 

depth in the deeper waters would reouire more costly time-consuming 

monitorin~ techniques. 

Surveillance costs would not increase significantly at the neeowater 

nnde!" t'ie Intera~ency A2reement with the Coas~ Guard, the r.E has 

assu.,,~d pr:.mar:.r ::-esponsibilicy for CE and CE-contracted disoosal 

ooerat.:ions. 

CONCLUSION 

From the results of the data presented above on the environmental 

and soc1oeconom1c characteristics of the three alternative ocean dis-

?Osal sites, and from costs associated with dredged material transport, 

two Araas can be eliminated from further consideration (Deepwater and 

'Mid-Shelf) and the Existing Sites are rec 0111mend ed for final 

desi~nation. 

aaserl on the fore~oing evaluations it is concluded that the 

Existin~ Sites are preferrable for the disposal of dred~ed material for 

the followin~ reasons: 
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• Benthic sampling data indicate that despite 20 years of disposal, "no 

significant changes have occurred in the faunal cowmtunities as a result 

of dredging and disposal operation," with the exception of some 

reduction of infauna! abundances (CE, 1 cnsa). In add it ion "because the 

areas have been used for many years future changes in the benthic 

community cannot reasonably be expected from continued disposal" (CE, 

lq75a). 

• This is a high-energy erosional zone and can generally accept large 

volumes of dredged material with little apparent net change to the 

bottom. 

• NlD'terous studies have been done on the sites and a wide variety of 

dat~ is available ~there by eli1ninating the need for e-xpensive data 

collection and analysis. 

• The site is witliin the inlet zone and is adjacent to Sabine-"leches 

Channel. '"'1is provides easy access for dredging disposal activities, 

anrl reduce costs. 

• St ur! ies ha"e shown that there are no unique f.isheries in the area. 

lleasons for the elimination of the Mid-Oepth and Deepwater Areas 

fr,,m further consider at ion for the disposal of dredged material at this 

time is as follows: 

MID DEPTH A..~A 

• Significant active oi 1 and gas exploration and drilling occur in this 

sector of the Continental Shelf off Sabine-Neches. Numerous fixed 

structures (e.g., oil platforms) would present navigational hazards to 

the hopper dredge used in the channel maintenance, and collisions with 

the plat forms might result in oil spills. Supply vessels service the 

platforms and thus add to navigational hazards. Disposal at a 

Mid-depth site could result in dredged 111aterial temporarily covering 

underwater structures associated with drilling. 
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• Another negative factor for against locating a disposal site in 20m 

to 200m ~epths off Sabine Texas comes from Pequegnat (1978) who noted 

that the area is "where the great brown shrimp fishery exists." 

Several studies, however, reported that disposal of uncontaminated 

dred~ed material does not adversely affect shrimp (Wri~ht, 1978; EHA, 

lq79; Henningsen, 1977). 

• A site located in the Mid-Shelf area would require great er tr ans it 

times and therefore, cost more. 

0 The disoosal of dredged material is most likely to adversely affect 

bottom-dwelling or benthic or~anisms (Wright, 197~). Disposal at a 

'Mid-depth Site would more likely have a long-term effect on the 

benthos than would disposal at a shallow-water site (01 iver et al., 

1977) • 

• Adverse effects on the unique Flower Garden Bank Area could develop 

if a site in this area were improperly located. 

DEEP WATER AREA 

• 

! 

I 
I 

I 
I 

'nle primary r!ason against recommendating designation of the 

neeo...,ater Site as a ObMDS is transportation costs. It is estimated 

that dredging costs will increase 442 to La.91% if the disposal area 

was changed from the Interim Sites to the Deepwater Area. 

TABLE F-2 

Distance Travel Dredgin~ Transportation Total 
(nmi Time Cost Cost Cost 

I 
(min)* (per yd3) (per yd3) (per yd3) 

I 

I o .'11 
Existing 
Sites 2.7 25 to 1.18 0.11 to 0.16 l • 0:? t 0 1 • 3La. 

I 
I 

Mid-Shelf 
Area 25 133 . o.cn to 1.18 0.80 to 1. lA 1.71 to 2.36 

Deep-
water 
Area ~o 600 0.91 to 1.18 3.nn to 5.40 4.51 to 6.Ci~ 

* Assume a speed of q kn 
Assume a cost of 4 to 6¢/yd3/nmi 
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