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Final Environmental Impact Statement

for the Pensacola , FL , Mobile , AL , and Gulfport , MS

Dredged Material Disposal Site Designation

.

Prepared by

U.S. Environmental Protection Agency

Region IV

Atlanta , Georgia 30365

Cooperating Agency

U.S. Army Corps of Engineers

Mobile District

Attached is the final environmental impact statement (EIS ) for the

Pensacola , FL , Mobile , AL , and Gulfport, MS ocean dredged material

disposal site designations . This EIS presents the information needed

to evaluate and recanmend areas for disposal of dredged material in

the Gulf of Mexico offshore Pensacola , Mobile, and Gulfport .

Carments on this EIS will be received until 30 days from the date of

the publication of its Notice of Availability in the Federal Register

which is expected to be February 6 , 1987. Conments should be addressed

to :

Ms. Sally Turner , Chief

Marine Protection Section

U.S. Environmental Protection Agency

345 Courtland Street NE

Atlanta , Georgia 30365

Canmercial (404 ) 347-2126

FTS 257-2126

Please disregard the address printed on page viii of the EIS .

APPROVED BY :

Loc.
Drtilent

Deputy

JAN 27 1987

DateJack E. Ravan

Regional Administrator





SUMMARY SHEET 3 5556 031 027014

ENVIRONMENTAL IMPACT STATEMENT

for

PENSACOLA , FLORIDA

MOBILE, ALABAMA

GULFPORT,MISSISSIPPI

OCEAN DREDGED MATERIAL DISPOSAL

SITES DESIGNATION

.

( ) Draft

( x ) Final

( ) Supplement to Draft

ENVIRONMENTAL PROTECTION AGEN

CRITERIA AND STANDARDS DIVISION

1 . Type of Action

( x ) Administracive / Regulacory Action

( ) Legislacive action

2 .
Description of proposed action .

The proponocu action is the designation of the ( 1 ) Pensacola , Florida ,

( 2 ) Mobile , Alabama, and ( 3 ) Gulfport , Mississippi Ocean Dredged Material

Disposal Stoa ( ODMDS ) , to he managed by the U.S. Environmental Protection

Agency ( EPA ) , Region IV . The boundary coordinates for the Pensacola

Alternativo sito 30 ° 17'24 " N , 87 ° 18 ' 30 " W ; 30 ° 17'00 " N , 87 ° 19'50 " W ;

30 ° 15'36 " N , 87 ° 17'48" W , 30 ° 15'15 " N , 87019'18" W . This site covers an area of

2.48 nm12 , in approximately 1.5 nmi from Perdido Key, and is propose: to

receivo final donlgnation for the disposal of dredged materials resulting

from dredging in the Ponsacola area .

.





ine baundary coordinates to the Maile Existiny site are : 30 ° 10'10 " : ! ,

88007 ' 42 " iv ; 30 ° 10'27" N , 88 ° 05'12" " ; 30 ° 09'24 " N , 53 ° 04'42":; 30'03'30 " : 1,

33 ° 05'12 " Iv ; 30 °05'30 " N , 88002'12" hó . Iliis site cortals an ar :23 ci 1.73

mnia, is approxinately 4 mmiapproxinately $ rmi iron ilcoile peint, and 15 Quisri

receive jinal designation for the disposa ! ot dreuyeu materials

resulting from dredying in the mobile area .

The boundary coordinates for the Existing Gulfport site ( eastern ) are :

30 ° 11'10 " N , 88 ° 58 ' 24 " W ; 30 ° 11'12 " N , 88 ° 57'30 " W ; 30 °17'36 " N , 88 ° 54'24" iv ;

30 °07'24" X , 88 ° 54'48" W ; ExistingExistiny Gulfport Site (western ) 30° 12'00 " N ,

89 ° 00'30 " \ ; 30 ° 12'00 " N , 89° 59'30 " W ; 30 ° 11'00 " N , 89° 00'00" w ; 30 ° 12'00 " N ,

89° 56'30 " br ; 30 ° 06'36 " N , 88 ° 57'00 " W ; 30 ° 10'30 " N , 84°00 ' 36 " W . Each site

covers an area of 2.47 and 5.22 mi2, respectively, is approxinately I

nmi from Ship Island , and is prqosed to recieve final designation for

che disposal of dredyed materials resulting
resulting from dredging in the

Guifport area .

une purpose of the action is to provide an envirainentally acceptable

ocean location for the disposal of dredyed materials , which conplies

with the environnental impact criteria cf the Ocean Dumpinj iegulatias

OCER Pasts 220-229 ) .

3 . Envirarrental etfects of the prqosed action .

Adverse enviromental effects of the pr quased action may include :

( 1 ) maindiny , ( 2 ) Sanothering of some members of the benthos , and ( 3 )

increases in suspended sediment concentrations . Adverse impacts within

the site are unavoidable , but the disposal qerations will be regulated

to prevent unacceptable environmental degradation autside the site

boundaries .

4 . Alternatives to the pr quased action .

The alternatives to the prqosed action are : ( 1 ) no action , which would

allow the interim cesignation of the existiny Pensacola, Mobile , arid

vi



Gulfport ODMISK 1:0 expirn in January1:0 expirn in January 1985 , after which , 15 of c !! Sit!!!

would be discontinued , ( 2 ) permanent designation of thethe interiin sites ,

( 3 ) des lination alternative ocean sites for disposal drede

or

materials.

5 . Federal, State, public , and private organizacions from bom comments have

been requested :

Federal Agencies and offices

Advisory Council on Historical Preservation

Council on Environmental Quality

Department of Commerce

Maricime Administration

National Oceanic and Atmospheric Administration (NOAA )

Department of Defense

Army Corps of Engineers ( CE )

Department of the Navy

Department of Health and Human Services

Department of the Interior

Bureau of Land Management

Bureau of Cucdoor Recreation

Fish and wildlife Service

Geological Survey

Department of State

Deparement of Transportation

Coast Guard

National Science Foundation

States and Municipalities

Florida Department of Environmental Regulation

Office of the Governor , Florida

Pensacola Chamber of Commerce

Secretary.of State , Florida

West Florida Regional Planning Office

Alabama Conservation and Natural Resources Departaent

vii



Alabama State Historical Comission

Ci : y of mobile

Mobile Area Chaabe : o : Commerce

souch Alabuma Regional ?lanci 3 Comission

Guli Regional Plassicz Division

Southern Mississippi ? lanning and Development

Gulf of Mexico Fishery Management Council

Privace Organizations

American Littoral Society

Audobon Society

Environmental Defense Fund

Nacional Academy of Sciences

Nacional Wildlife Federation

Resources for che Future

Sierra Club

Waser Pollucion Coat : 01 Federacion

academic / arch inscicusions

Dauphin Island Sea Lab , Alabama

Sta: c voiversity of Florida

6 . Tho Final statement was officially filed with the Director , Offlcr ol.

Environmental Review , EPA .

7 .
Comments arn duo 30 days from the date of EPA's publication of Notice of

Availability in tho Federal Register which is expected to be

Commonto should be adressed to :

Mr. John M. l1111

Critorio and standariis Division (WII -585 )

Environmental Protoction Agency

Washington , D.C. 20460

viii



Copies of the Fina: EIS may be obtained from :

Environmental Protection Agency

Criteria and Standards Division

20460Washington , DC

( 202 ) 755-2927

The Final Statement may be reviewed at the following location :

Environmental Protection Agency , Region IV

345 Courtland Street

Atlanta , Gers 30365
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SUMMARY

'Thing Pnvironmental linginct: stntnmont (EIS) provides information requirei for

tho socioloonmak inny porngnan , with compact in 'final designation of the Pensacola ,

Mohiin , and collegmort OnMulla . 7100 purpone of the proposed action is to provide

the moont inoullila nno allvironmentally acceptable location for the disposal of

matorind proteject from tlom Ponnncola Channel area , Mobile Channel area , and

Gulfport Clunnnol aron . Summor 12.011 holow are highlights of each chapter of the

EIS, conclusions of tha 1:17., and organization of the EIS .

DURPOSE AND NEED FOR ACTION

Disposal niton in the ornan non noclcil to receive material dredged from the

Pannacola Chiannol aron , Molillo Channel area , and Gulfport Channel area .

Without lemodel.nos, nentinis depthn of the main entrance channel of the

respectiun linclinra Wrangl.19 ceneirosonn , thurs limiting economically important ship

traffic to ani frontlin ports of Pensacola , Mobile , and Gulfport . The U.S.

Army Corps of linogenoemdern ( CE ) , which performs the dredging operations, has

rictorm.nord tlont illegmonal in this nonan is the most reasonable method at present

(CE , 19001 1970 1970 ) .

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

designating ocoon disposal oites , approved the Peasacola, Mobile, and Gulsport

Existing Sitco for interim uso in 1977 (40 CFR Part 228 ) based on historica :

use of the these sites ; the sites had been used siace at least 1970, and

perhaps from 18 early as the 1930's. The use of any site under interio

designation will continuo only if EPA grants that site a final designacion .

EPA puse either Corminate an interim site or designate it for continued use by

Janunry 1985 .

.
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ALTERNATIVES INCLUDING THE PROPUSED ACTIUN

Alternatives to the proposed action include no action , or desiynation of

an alternative ocean disposal site (other than Existing Sites ). Past

dredging projects in the Pensacola , Mobile , and Gulfport areas have demon

strated the need for the ocean disposal option . Therefore it is EPA's

responsibility to designate an ocean disposal site in these areas so that

the ocean disposal option can be considered along with other feasible

alternatives . This EIS specifically addresses this need and does not

consider non -ocean alternatives for disposal of dredyed material .

By taking no action the present ocean sites would not receive final des

ignations , nor would alternative ocean disposal sites be designated . Con

sequently, the CE would not have EPA - recommended ocean disposal sites

available in the area , thus precludiny ocean dumping as a disposal method

for dredyed material. Therefore , the CE would be required to : ( 1 ) develop

information sufficient to select an acceptable site for disposal in the

ocean , ( 2 ) modify or cancel a proposed dredginy project which depends on

disposal in the ocean as the most feasible method of disposal of dredged

material.

Three general ocean environments off Pensacola , Mobile , and Gulfport are

considered as potentially suitable areas in which to locate an ODMDS .

These are : ( 1 ) nearshore area (located from 0 to 10 mmi offshore ; depths

less than 20m ) , ( 2 ) mid- Shelt area ( located from approximately 10 to 50

nmi offshore ; depths from 20 to 200m ) , and ( 3 ) deepwater area ( located

at a distance greater than 50 nmi offshore ; depths greater than 200m ) .

within these areas there are locations that would not be suitable for an

ODMDS because of interferences with other resources . For example , areas of

siynificant bottom relief , such as artificial and natural reefs , obstruc

tions, fish havens, and offshore banks are scattered throughout the near

shore and mid -shelf regions ; these areas are unique habitats which support

valuable fishery resources and are sensitive to the effects of dredyed

material disposal. Also , the passes between the barrier islands were

eliminated from further consideration because they represent important

passayeways for commercially important species which miyrate between the

Gulf and the Mississippi Sound , and its adjacent estuaries and bays.

Alternative Sites /Areas located in nearshore , mid -shelf , and

xii



are

deepwater eavironments were selected to Disinize interferences with

environmental and economic resources . The Existing acd Alternative

Sites/ Areas are shown in Figure s - 1 . Two areas, the Mid - Shelf Alternative

Area add Deepwater Alternative drea , considered potential alternative

regions in which to locate ар ODMDS . : '. AD ODM DS within the Mid - Shel :

Alternative Area , if selected , would receive dredged materials from Mobile

and / or Gulfport entrance channels . An ODMDS within the Deepwater Alternative

Area , if selected , would receive dredged materials from Pensacola , Mobile ,

and / or Gulfport entrance channels . la formacion describing the characteristics

of the sites/ areas , including geographic location , area , water depth , bot :

topography, and distance from shore are presented in Table s - .

The Existing and Alternative Sites/ Areas are evaluated and compared by

application of the 11 specific criteria for site selection listed at 40 CFR

$ 228.6 of the Oceaa Dumping Regulations . The following criteria are

considered most important in the comparison :

Criteria I (geographical position of the sites) and 5 ( feasibility

of surveillance and monitoring ) : The Existing Sites are located

closer to the dredging channel and shore than the Alternacive Sites .

Surveillance and monitoring will be facilitated by use of

Existing Sites .

the

00

Criterioa 7 ( existence and effects of current and previous dumping) :

Dredged material has been d comped at the Existing sites , and

long- term or cumulacive effects have been detected ; impaces appear

to be localized and short - term . Recolonizacion rates by benthic

organisms after dredged material disposal at the Existing Pensacola

Site may be in proved by increasing the area of the site . With the

exception of the Nearshore Pensacola Alternative Site , 20 dumping

has occurred at the other Alternative Sites/Areas .

Criterion 9 ( existing water quality and ecology of the sites ) :

Water quality at the Existing Sites and Nearshore Alternative sites

is influenced by nearshore mixing processes , river discharges , and

Storms . Waters of this high- energy environment are often turbid ,

xiii
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TABLE S - 1

GEOGRAPHICAL POSITION , DEPTH 0 : WATER ,

BOTTOM TOPOGRAPHY , AND DISTANCE FROM COAST

Water

Depth
Bottom

To pog : aphy

Distance

Ofisho : eSite Area Boundary Coordinates

Pensacola

8 to 14Existing

Site

slope 0.003

to SSw ; sand

2.3 romi from

Perdido Key

30 ° 16'48" N , 87 °19'00 "

30 ° 16'42" N , 87 ° 18'18 " W

30 ° 16'18 " N , 87 ° 18'12 " w

30 ° 16'30 " N , 87 ° 19'24 " W

30 ° 16'00 " X , 87 ° 19'24 " W

2

Area • 0.64

8 to 18Near shore

Alternative

Site

30 ° 17'24 " x , 87 ° 18'30 " W

30 ° 17'00 " N , 87 ° 19'500W

30 ° 15'36 " N , 87° 17'48" W

30 ° 15'15" N , 87 ° 19'18" W

Slope 0.003

to SSW ; sand

1.5 mi from

Perdido Key

Area – 2.48 mi?

21 to 23Mid - Shelf

Alternative

Site

30 ° 12'33 " Y , 87 ° 15'42"'W

30 ° 10'33 " X , 87 ° 15'42" W

30 ° 12'51" N , 87 ° 13'26 " W

30 ° 10'54 " Y , 87 ° 13'26 " w

slope 0.003

to SSE ; hard

sand

7.2 ani 6 om

Perdido Key

2

Area : 4.00 pmi

Mobile

12 to 16Existing

Sice

30 ° 10'00 " N , 88 ° 07'42" W

30 ° 10'24 " N , 88 ° 05'12 " W

30 °09'24 " , 88 °04'42" W

30 °08'30 " ) , 8805'12 " W

30 08'30 " Y , 88 °08'12" W

slope 0.001

to SW ; sand

and silt

4.2 mi fzon

Mobile Poia :

Area : 4 . 75

14 to 18
Near shore

Alternacive

Site

30 °05'15 " N , 87 ° 58'20 " W

30 °05'39 " N , 87 ° 55'45 " W

30 ° 06'18 " N , 87° 59'15 " W

30 ° 06'48" x , 87 ° 56'39 " W

Slope 0.001

to SW ; hard

sand

1.2 ami from

Mobile Point

Area = 4.05 mi?

XV



TABLE 2-1 (continued )

Water

Depch Botcom

Topography

Distance

OfishoreSite Area Boundary Coordinates

Mobile -Gulfport

23 to 29Mid - Shelf

Alternative

Area

Slope 0.0007

to SE ; sandy

29 54'00 " N , 88 ° 32'00 "

(center coordinates of

circular area )

2

drea - 120 nmi

( approximate )

24 rum i from

Ship Islard ;

25 mmi from

Mobile Point

(approximate)

Gulfport

7 to 9Existing

Site

(Eastern )

1.2 i from

Ship Island

30 ° 11'10 " , 88 ° 58'24 "

30 ° 11'12" N , 88 °57'30 "

30 °07'36 " N , 88 ° 54'24 " W

30 °07'24 " N , 88 ° 54'48" W

Slope 0.0004

to SE ; silt ,

clay , and

fige sand

2

Area : 2.47

6 to 9Existing

Site

(hestern )

0.7 cm i 6:00

Ship Island

Slope 0.0006

to S2 ; silt ,

clay, and

fine sand

30 ° 12'00 " N , 89 °00'30 " W

30 ° 12'00 " N , 88 ° 59'30 "

30 ° 11'00 " N , 89 ° 00'00 " W

30 °07 '00 " x , 88 ° 56'30 " W

30 ° 06'36 " N , 88 ° 57'00 " w

30 ° 10'30 " , 89 ° 00'36 " W ;

Area : 5.22 nmimi?

9 to 12
Near shore

Alternative

Site

30 °09'30 " N , 88 ° 48'48 " W

30 °09'18 " N , 88 ° 54'30 " W

30.08'00 " N , 88 °48'42" W

30 °07 '48 " N , 88 ° 54'24 " W

Slope 001

to SE ; sand

and silt

4.3 mm i from

Ship Island

2

Area - 1.50 ni

Pensacola , Mobile , and Gulfport

Deepwater

Alternative

Area

29°10'00 " N , 88 ° 00'00" W 493 to 2376 slope 0.03

29 ° 20'00 " N , 87 ° 10'00 " W to SE ; clay ,

28 °50'00" N , 86 °40'00 " silt , fine

28 °38'00 " N , 87 ° 35'00 " W sand , and

rock in

Canyon

61 nm i from

Perdido Key ;

64 mi f : 00

Mobile Point ;

81 nm i from

Ship Island

(approxima: a )

Area :

2

1,500 om i
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and nutrient and trace metal concentrations are approximately

an ordr of magnitude greater than more stable offshore waters .

The biotic communities of the Existing Sites have been surveyed ,

and are characteristic of unstable sandy substrates (Results of

IEC Surveys , 1980 EPA Construct Number 63-01-4610 ) . Results of

DMRP studies indicate that effects of dredged material disposal

are minimized at disposal sites in naturally unstable (high

energy ) environments . Site- specific surveys are limited for

the alternatives ; thus , additional studies may be necessary to

provide adequate baseline information . However , mid - Shelf and

deepwater areas typically more stable than nearshore areas with

better water quality and decreased biomass of benthic organisms.

It has been suggested that recovery of benthic populations

following disposal may be slower in more stable environments .

Mitigating measures taken to protect the environments of the Existing

Sites , Nearshore Alternative Sites , Mid - Shelf Alternatives Site /Area , and

Deepwater Alternative Area may not be necessary because of the high

natural variability of the shallow -water environment , and the diluting

capacity of the receiving waters in the deepwater environments .

The CE District Engineer and EPA Regional Administrator may establish

a monitoring program to supplement historical data . The primary purpose

of the monitoring program is to determine whether disposal at the designated

ODMDS significantly affects areas outside the ODMDS, and to detect

significant long-term effects occuring in or around the site . Elements

of the monitoring plan , if established , should include : ( 1 ) bathymetric

surveys of the ODMDS and adjacent areas to detect shoaling (2 ) bioassay

and bioacccumulation studiend on appropriate marine organisms using

material dredged from the Pansacola , Mobile , and Gulfport entranct channels

to determine toxicity ; ( 3 ) analysis of trace metals in sediments taken

from the ODMDS and adjacent areas to detect movement of dredged material

outside of site boundaries, and to detect changes in sediment quality in

the vicinity of the ODMDS ; and (4 ) analysis of benthic communities to

detect long -term effects of disposal on biota in the vicinity of the

ODMDS . The elements described above do not necessarily apply to each

ODMDS ; a more detailed discussion of the monitoring plan for each ODTIDS

is included in Chapter 2 .
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AFFECTED ENVIRONMENT

The nearshore region is high - energy envi: onment ai: 20 : ed by Fire :

discharges, cides , open Gulf circulacion (2.3 ., Loop Cu ::en :) , and seasona :

weathe: patterns . Currents are generally 'swil: ia this region , particularly

aear the barrier islands . A strong westerly longshore current (average speeds

1.0 to 2.5 kn ) has been responsible for erosion and sizzation o : the barrier

islands . Existing and Alternative sites in the nearshore region are located

1 to 7 mi seaward of the islands, thus current speeds may be somewhat siowe :

at these sites . Vertical mixing of the water colcmn nay be restricted 10:03

summe: by a deasity gradient formed by lower salini: y waders ( outilow 6:59

rivers frco spring and summer rainy season ) overriding hiza - salinity boc : 03

waters . Warning of surface waters during the summer usually results is a

therally st: acified water column , and dissolved oxygenand dissolved oxygen concentrations a : e

typically lowe : in bottom waters during this Sediments of the

nearshore region range from predwinancly sand off Pensacola, co siloy sand

off Ship Island ( offshore Gulfport ) ; the proportion of fiaes increases as the

Mississippi Delta is approached . stonas periodically occu: and resuspend and

transpor: sediseats ia chis environment . Benchic communisies at the Exiscing

Sites were dominated bydominated by deposit feeding organisms (2.3. , polychaeres ,

sipunculids, and ar :hropocs) . Many of the species possess shor : generation

times , characteristic of unstable sandy substrates (e.z., spionid , nagelonis ,

and capicellid polychaetes ) . Differences is species composition between the

Existing Sites appears related to sed iment grain size . Several comercial

important finfish and shellfish species migrate through nearshore areas to and

from the Mississippi Sound , and adjacent bays and estuaries.

season .

The mid -Shelf eavironment is affected by Loop Currenc iacrusions , river

discharges , and seasonal weather patteras . Currents of the mid - shelf region

are not well known , but are considered slower than those in the nearshore

region . Of: Mobile , near-bottom currents in the mid - Shelf region generally

flow at right angles co the direction of the predominant wind at speeds

ranging from 0.4
to 0.9 kn . During hurricanes bottom sed imencs Bay be

resuspended over most of the Shelf . The water column is stratified during

summer ; however , dissolved oxygen concentracions beneach che thermocline

remain higher thanthan concentracions in shallower water . Sediments of the

xviii



mid -shelf region follow the same distribucional trends as in the nearshore

region (i.e., the proportion of fine sadiaents increase the Mississippi

Delta is approached ) . Nomerous rocky outcrops occur in the mid -s121: :e3: .

off Pensacola , but decrease cowards Mobile ;cowards Mobile ; the Mississippi -Alabana

reef-interreet facies occurs along
along the Shelf edge . The abundance and

diversity of organisms is highest in the vicinity of these outcrop areas , and

considerably less over sandy and silty sediments . Biomass of benthic infaunal

organisms generally decreases with increasing depen in the Gulf; polychaetes

generally dominate the benchic community .

Environmental characteristics of the Deepwate: Alternacive Area

relatively stable and strongly influenced by the Loop Current. A 50:00

seasonal thermocline develops during the summer , while the bottom of the

permanent thermocline remains near 300m . Seasonal variations in temperature ,

salinity , and dissolved oxygen are not as great as those of nearshore and

mid - Shelf environments . Currents of the Deepwater Alternacive

oriented parallel to bottom contours, with velocities ranging from 0.04 to

0.3 kn . Sediments range from silt and clay to heterogenous sediments (ranging

from clay to rock ) of the De SocoSoto Caayon . Biomass of benthicof benthic fauna is

relatively low ; polychaetes generally dominate the benthic community .

are

د
ی
ا

At present, hopper dredges remove an average of 740,664 yd? (every 4 to 5

years) from the Pensacola Entrance Channel, 485,776 yd ? (every 1-3 years) from

the Mobile Bar Channel, and 649,290 yd3 (every 1 to 3 years ) from the Gulfpor :

Ship Island Bar Channel per dredging cycle (dredging is not always on

annual basis) . All material dumped at ocean disposal site

acceptable for ocean disposal according to the criteria set forth in the Ccean

Dumping Regulacions (40 CFR 5227) .

an

an Dust be

ENVIRONMENTAL CONSEQUENCES

The Existing. Pensacola , Mobile , and Gulfport Sites have been used since as

least 1970 . Dredged sediments range from predominantly saad ac Pensacola to

silty sand at Gulfport . The dredged material texturally similar to

xix



disposal site sediments . Recent site surveys by E ? A / IEC (Appendix A ) detected

no significant adverse eiieces to the waser sedia and qualisy , nor

cumulacive changes in the biota which could be attributed to previous dispiag .

Concentrations of suspended particulate matter , tzace aetais, and caloçi.aces

hydrocarbons in waters overlying each ODMDS were similar to those at adjacent

reference stations, and within ranges reported in the literature for nearshore

waters of the northeastern Gulf . Similarly , sed imenc texture and sediment

concentrations of trace metals and chlorinated hydrocarbons were character

istic of nearshore sed iments . Macrofauna and epifauna collected during

EPA / IEC surveys were both seasonally and spacially variable . However , species

cçm position and abundance were similar between disposal size and reference

stacions, indicating that no significant changes to the beathic community have

resulted from previous dredged material disposal . In addition , species

com position and abundance were similar between the Mobile Existing Site and

reference station during the June EPA /IEC survey , despite dredged material

disposal in February and March , indicating that recolonizacion apparently

occurred within at least 3 months .

Minor and temporary effects of dredged material disposal at the Pensacola ,

Mobile , and Gulfport OD IDSs may include some increases in suspended sediment

concentrations , mounding , and smothering of benthic infauna. Nearshore waters

turbidity levels fluctuate as a result of storm activity , flood runoff and

similar events . Persistant mounding or accumulation of sediments is precluded

by natural sediment transport processes and sediment dispersion during winter

storms . Smothering of infaunal organisms will result from dredged material

disposal . Recolonization rates are dependent larval recruitinenc and

settling patterns , and the abilities of infaunal organisms to burrow upward

through deposited dredged material. Overburdens at the Existing Pensacola Sice

are thought to approach the upper limit , through which motile benthic organisms

can burrow , based historical average disposal volumes . Therefore ,

recolonization rates may be improved by increasing the area of the Existing

Site so that the overburden is decreased in thickness.

on

on
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No previous dumping has occurred at the Alternative sites , with the ex

ception of the Pensacola Nearshore Alternative Site . No persistant changes

in water quality would be expected ; however, dredged material disposal may

alter the existing sediment texture at some sites ( e.g. , Mid - Shelf and

Deepwater Alternatives ) . Adverse impacts of dumping on biota would include

smothering of infauna and potential alterations of the composition of benthic

assemblages . No direct toxicity of dredged sediments to benthic organisms

would be anticipated .

Disposal operations do not interfere with any long-term use of resources .

The only resources lost by disposal are : sand for landfill, energy (e.g.,

fuel) expended , and costs of dredging operations . The losses are offset by

the benefit to commerce from dredging the channels .

CONCLUSIONS

In general, the Existing Sites fulfill all criteria for site selection and

are preferred over the Alternative Sites / Areas based on evaluation of EPA'S

Il site- specific criteria , and because of historical use . However , potential

impacts to the benthic community may be lessened at a larger Pensacola Site.

Therefore , it is recommended that the Pensacola Nearshore Alternative Site be

selected instead of the Existing Site . This Alternative site is a geographic

extension of the Existing Site and covers an area previously used for disposal

of dredged material . This larger area is not only needed to lessen the im

pact on the benthic community but also to facilitate site management. If

monitoring detects that the material is migrating off the site in significant

quantities such that impacts to beaches or other amenities is likely , steps

must be taken to change disposal methods, or terminate disposal . A buffer

zone is needed around the actual disposal area so that movement of this

kind can be detected before the material reaches the site boundaries .

It is also recommended that the Pensacola site be used only for disposal of

predominantly sand dredged material. The background data and field studies

have shown this site to be acceptable for sand disposal , but the impacts of

disposal of finer silt and clay particles would be different . This should not

present any problems as the majority of sediments proposed for dumping in

the Pensacola site are sand ( Thompson Engineering Testing Inc. , Dec. 1984 ) .

However if finer sediments are proposed for ocean dumping, another area must be

located and formally designated .

ORGANIZATION OF THE EIS

This EIS is organized as follows :

o

Chapter 1 specifies the purpose and need for the propsed action , pre

sents initial background information relevant to the dredging and

disposal sites , and discusses the legal framework guiding EPA's selec

tion and designation of disposal sites , along with the CE's responsib

ilities in ocean disposal of dredged material.
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Chapter 2 presents alternatives , including the proposed action , the

specific criteria used in evaluating alcernatives, applies the !!

site selection criteria to the Existing and Aliernasive Sites , and

discusses guidelines 50 : zonicoring the OCMDSS .

Chapter 3 describes the affected environment of the Existing and

Alteraacive Sites , and the history of dredged material disposal at

Pensacola , Mobile , and Gulfport Existing Sites .

Chapter 4 analyzes the environmental consequences of dredged

material disposal at the Existing and Alternative Sites .

Chapters 5 and 6 and Appendixes A and B provide supplementary information .

Chapter 5 lists the authors of the EIS . Chapter 6 contains a glossary and

lists abbreviations and references cited in the text. Appendix A presents

results and discussion of the EPA / IEC survey data. Appendix B describes the

effects of severe storms and hurricanes on the nearshore region of the Gulf of

Mexico .

.
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Chapter 1

PURPOSE AND NEED FOR ACTION

The çorts oi Pensacola , Mobile , and Gu ! por : handle large

volumes of domestic and foreig ?foreig Commodities , thus

contributing sigaificantly to the economies of northwest

Florida, Alabama, and Mississippi. Harbor access bc : deep

draft ships depends on dredging of the eotrasce channels to

maintain authorized depths . The action proposed in this

EIS is the fina ! designations of eavironmentally acceptable

Pensacola , Mobile , and Gulfport Ocean Dredged Materia !

Disposa ! Sites.

The action prquesed in this Enviromental Impact Statement (EIS ) is the

final designation for continuiny use of Ocean Dredyed material Disposal

Sites (ODMDS) in the Pensacola , Mobile ; and Gulfport areas. The purpose of

proposed action is to provide the most environmentally acceptable location for

the disposal of materials dredyed from the Pensacola Channel area, Mobile

Channal area , and Gulfport Ship Island Channel area . The EIS presents the

inf arcatin needed to evaluate the suitability of ocean disposal areas for

final resignation for continuing use , and is based on me of a series cf

disposal site environmental studies . The environmental studies and final

desi, iacion process are being conducted in accordance with the requirements cE

the Marine Protection , Research , and Sanctuaries Act of 1972 (MPRSA ) (36 Stat .

1052 , as amendesi ( 33 U.S.C.A. $ 1401 et seq .) ; Environmental Protection Agency's

( EPA ) ucean Dumpiny Regulations and Criteria (40 CFR 220-229 ) ; anc dtner

applicable Federal enviromental legislatia .

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

in this EIS is to permanently designate the interim -designated Mobile and

Gulfport ODMDSS , and the Pensacola Nearshore Alternative site . The boundary

coordinates of the Pensacola Alternative site ( Figure l - 1 ) are : 30 ° 17 ' 24" N ,

87° 18'30 " W ; 30 ° 17'00 " N , 87 ° 19'50 " Lue 30 ° 15'36 " N , 87° 17 ' 48 " W ; 30 ° 15 ' 15 " ,

87 ° 19'18 " w . The site is approximately 1.5 nmi has an average depth cf 11.7.,

and an approximate area of 2.5 nmi2. The boundary coordinates of the Maile

Existing site ( Figure 1-2) are : 30° 10'00 " N , 88°07' 42" W ; 30 ' 10 ' 24 " N ,

1-1
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88 °05'12 "W .; 30 °09'24 "N., 89 °04'42 " W .; 30 °03'30 " N . , 33 °05'12 "W .; 30 °05'30 " } . ,

88 °08'12 " w . The site is approximately 4.2 nini offshore, has an average

depth of 14m , and an approxinate area of 4.8 mi?.

The lounlary coordinates of the Gulfport: Txisting Sites (Figure 1-3) 2 = e :

Western Site : 30 ° 12'00 " N . , 89 °00'30 " W .; 30 ° 12'00 " N . , 83 °59'30 " W .; 30 ° 11'00 " . ,

89 °00'00 " W .; 30 °07'00 " N . , 88 °56'30 " W .; 30 °06'36 " N . , 88 °57'00 " W .; 30 ° 10'30 " > . ,

89 °00'36 " W .; Eastern Site : 30 ° 11'10 " N ., 93 °58'24 "W .; 30'll'12 " » .

88 ° 57'30 " W .; 30 °07'36 " N , 88 °54'24 " W .; 30 °07'24 " N . , 83 °54'48 " w . The

Existing Sties (western and eastern ) are approximately 12 and 14 ani from

the mainland coast , and 0.7 and 1.2 nm.i from Ship Island ; they have average

depths of 8.2 and 9.1m , and approximate areas of 5.2 and 2.5 mi?, respectively .

The Pensacola , Mobile , and Gulfport. ODMDS's as delineated above , would be

designated for the disposal of dredged material . The Pensacola site will

be designated for disposal of prodominantly sand sized materials only . The

site may be used for disposal of the dredged material only after evaluation

of each Federal project or permit application has established that the cis

psoal is within site capacity and in compliance with the criteria and require

ments of EPA and the U.S. Amy Corps of Engineers (CE ) regulations .

PURPOSE AND NEED

MARINE PROTECTION , RESEARCH , AND SANCTUARIFS ACT

The MPRSA was enacted in October 1972 . Congressional intent for this

legislation as expressed in the Act is :

Sec . 2 (b ) . The Congress declares that it is the policy or the

United States to regulate the clumping of all types of materials

into ocean waters and to prevent or strictly linit the dopin :

into ocean waters of any materialwich would acversel.;' affoc .

human helath , welfare, amenities , or the marine envi: 902007 . ,

ecological systems, or econanic potentialities .
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( c ) . It is the purpose of this Ac : to regulace ( 1 ) the

transportation by any person of material from the United

States and , is the case of United States vessels , ai: c : ais ,

or agencies , the transportation of material from a location

outside the United States ,States, whes is eiche : case the

transportation is for the purpose of cuping the material

iolo ocean waters , and ( 2 ) the dumpingthe dumping of material

transported by any person from..a location outside the

United States , if the dumping occurs is the territorial sea

or the contiguous zone of the Vaited States .

Ticle I of the MPBSa , which is the ace's primary regulatory section ,

authorizes the Administrator of EPA (Sec : ion 102) and the Secretary of the

Army acting through the CE (Section 103 ) to establish ocear. disposa ! per.is

programs for nordredge
d and dredged materials, respectiv

ely .
Ticle I also

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

102 ( a ) , for the review and evaluation of permits under the EPA and C2 perui:

program . In addition , Section 102 ( c) of Title I authorizes EPA , considering

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

ocean disposal sites or times for dumping of nond : edged and dredged material .

CORPS OF ENGINEERS NATIONAL PURPOSE AND NEED

SPA on

Seccion 103 of li : le I requi: es che CE toCE to conside : in i : s evaluation :

Federal projects and Section 103 perni:Section 103 perui: applica : ions the e::ects of

disposal of dredged material on human health ,on human health , welfare, o : amenities , or

marine enviroment , ecological systems , and economic potencialities.
is pa::

of this evaluacion
, consideration

must be given to utilizing
, to the extent

feasible , ocean disposal sites designated
by the EPA pursuant co Section

102 ( c ) . Siace 1977 the CE has used those ocean disposal sites designated
by

an incerin basis . Use of these interiordesignaced sizes for ocean

disposal has been essential element inin the CE's compliance wich the

requirements of the MPRSA and its ability carry out its statutory

responsibility for maintaining the nation's nav iz able waterways . To continue

to maintain U.S. waterways , the CE considers is essencial chat environmentally

acceptable ocean disposal sites be identified , evai uaced , and permanently

designated for.continued use pursuant to Section 102( c ). These sites will be

used after review of each project has established that the proposed

disposal of dredged material is in compliance with the criteria ar.

requiresents of EPA and CE regulations.

an

to
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CORPS OF ENGINEERS LOCAL NEED

Pensacola, Mobile , and Gulfport are major ports of northwestern Florida ,

Alabama, and Mississippi, respectively , and support a larye shipping

commerce (with a combined total of approximately 40 million tons in 1978 )

(CE , 1978 ) . Maintaining these ports is vital to the economy of the north

eastern Gulf region .

The entrance channels to Pensacola , Mobile , and Gulfport harbors must be

dredged periodically because natural sedimentation processes cause them to

shoal. The CE is responsible for planning the maintenance dredyiny , and

conducting the necessary dredging and disposal querations. For the CE's

Mobile District to maintain the entrance channels of the harbors to their

authorized depths , material should be dredged from each entrance channel

on an as -needed (every 1 to 5 years ) basis ( J. Walker , personal

communication * ) .

The CE has requested the EPA to permanently designate ocean disposal sites

suitable for continued disposal of dredyed material fram entrance channels

to Pensacola , Mobile , and Gulfport harbors .

EPA PURPOSE AND NEED

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

ignatiny environmentally acceptable ocean dredyed material disposal sites

to carry out its responsibilities under the MPRSA and other Federal statutes .

Therefore, in response to the CE's state need , EPA , in coqueration with the

CE , has initiated the necessary studies çursuant to the requirements of 40

CFR 228.4 ( e ) to select, evaluate , and possibly designate the most suitable

site for the ocean disposal of dredyed material . This document has been

prepared to provide the public and decisionmakers with relevant information

to assess the impacts associated with the final designation for three of

the sites

* J . Walker , U.S. Army Corps of Engineers (Mobile District ) Mobile, Alabams

( 1982) .
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proposed for final designation , Pensacola, Mobile , and Gulsport OCMDSS . It is

not anticipated that the CE will conduce any furthe : envi:ommentai seuras

with respect to the selection of these sites .

INTERIM DISPOSAL SITES

ocean

to

On 11 January 1977, EPA promulgated final Ccean Dumping Regula : ions and

Criteria to implement MPRSA . The Regulations set iorth criteria and

procedures for the selection and designation of
selection and designation of ocear disposal sizes . ia

addizion , the regulations designated 129
sites for che disposal o

dredged material allow the CE fully comply with the pu: pose and

procedural provisions of the MPRSA . The se sites could be used for an ince : im

period by the CE , pending completion of sice designation seudies as required

by the Regulacions. Use of the interim - designated sites 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 interin designation were selected by : ? : ia consul : ation

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

The interia designation would remain in force for a period not exsees

3 years 6:00 che date of the final promulgation of the Rezularions . However ,

due to the length of time required to complete the recessary eavironmencal

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

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

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

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

exceed 3 years , while the remaining sites ' interi extended

iadefinitely, pending complecion of studies and determination of the need for

continuing use :

were

status was

SITE STUDIES

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

nondredged material disposal sites . The studies were designed to characterize

the sites ' chemical , physical , and biological features and to provide the data
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toneeded evaluate the suitability 08 each sice forfor continuing use .
nii

studies are being conducted in accordance with the appropriate requiremencs oi

Part 228 of the EPA Ocean Dumping Regulations and Criteria . Resules oi chesa

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

statement is required by EPA policy . The Cz , to assist E ?! ia its nacional

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

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

funds for field surveys to collect and analyze baseline data . Data f : cm each

field survey and other relevant informacion are being used by EPA in disco sa !

sice ev aluacion study and EISS to ascertain the acceptability of an inceria

site and/ or other sites for finalfinal designation . In addition to providi..3

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

consultation .

to areas were

The EPA , in consultation with the CE , selected areas containing 59

interim - designated ODMDSS for study under the EPA contract . Regional

priorities and possible application of the data similar

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 unaecessaryunaecessary for disposal sice evaluation Scudies . 50r care

remaiaing selected areas , it was determined cha: surveys would be required for

an adequace data base to characterize the physical, cheaical, and biolcgical

features and to decermine che suitability of one or sore sites in these areas

for permanent designacion . Field surveys were initiated in ea : ly 1979 and

were completed in mid - 1981.

The studies are directed to theto the evaluation of alternative ocean disposal

sites for the disposal of dredged material in an area . Based on the data 6 : cm

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

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

issues germane to
the selection , evaluation , and final designation 0 :

environmentally acceptable ODMDSS . As a result , the data ard conclusions

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

relevant to sice designation (i.e., analyses of ixpac : s on site and adjacent

area from the disposal of dredged material) . Non - ocean disposal alternatives
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for the Pensacola , Mobile and Gulfport sites were evaluated by the corris of

Ën ; ineers (CË , 19605; 197830 ; 1976) . Each of these stuiiis indicac - i t.ac an

coean disposal sice was needed either alone r in conjunction wit: ct ...

discal qtions .

SITE DESIGNATION

In accordance with the EPA's Ocean Dumpiny Reyulations and Criteria ,

site designation will be by promulyatian thrayh formal rulemakiny. The

decision by EPA to designated one or more sites for continuing use will be

based on appropriate Federal statutes , disposal site evaluation study EIS ,

supporting documentation and public comments on the Draft EIS , Final Eis ,

and the public notice issued as part of the prqosed ruleinakinj .

In the event that one or more selected areas are 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 , tulfill all statutory requirements for the selection , evaluation , and

cesignation ci an UDI DS .

The EIS and supporting documents provide the necessary information to

cetemine whether the prqosed site ( s ) is suitable for final designation .

In the event that an interim - designated site is deemed unacceptable to

continuing use , the interin designation will be terminated and either the

no-action alternative will be selected (no site will be designatec ) or die

er mere alternative sites will be selected / designated , Furthermore , final

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

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

will be determined only after reveiw at each project to ensure that the

prqposea ocean disposal of dredyed material is in compliance with

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

FEDERAL LEGISLATIO :

to

Despite legislation dating
dating back almost 100 years for che cont: 01

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

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

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

Supervisor of New York Harbor Act of 1888 , which en powered the Supervisor ( a

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

iajurious materials in New York Harbor , its adjacent and t: ibuca : y waders, are

Long Island Sourd . In 1952 an amendment provided that the Sec : e : ary of the

Army appoin : a Corps of Engineers officer as Superviso : and, since that cace ,

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

Harbor . In 1958 an amendment exceаd ed the act to apply to the harbors of

Hampton Roads, Virginia , and Baltimore , Maryland . Under the 1888 ac:, the

Supervisor of the Harbor established sites in the hiud son River , Long Island

Sound , and Atlantic Ocean for dumping certain types of materiais . zu : che :

limited regulation was provided by the River and carbor Ac : ob 1899, which

prohibited the unauthorized disposal of recuse into nav iz able waters (Seccion

13) and prohibited the unauthorized obstruction or alteration of any navigable

water (Seccion 10 ) .

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

" ...to provide that wildlife conservation shall receive equal coasideracion

and be coordinated with other features of water - resource development

programs
The law directed that water : esourse projects ,

projects , iacluding

channel deepeainz , be performed " with a view to the conservation of wildliée

resources by prevencing loss of and damage to such resources.... This was a

first 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 na: ine ecosysteme

Passage og the Nacional Environmental Policy Act (NEA) of 1969 (PL 91-190 ,

42 USC Parts 4321-4347, 1 January1 January 1970 ) reflected public concern theover
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environmencal esfeces of man's accivicies . Sub sequently , par : icular a ::encion

was drawn to the effects of dredged materials by the Rive: and Ha :50: Ac : 3 :

1970 ( PL 91-61! ) . This act initiated a comprehensive na: ionwide seid o :

dredzed gaterial disposal problems. Cor.se quently, the
establishes the

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

research effort . Objectives ( 1 ) ico understand why and under was

condicions dredged material disposal might result in adverse environmer : al

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

adverse impacts (CE, 1977 ) .

were

Two important aces werewere passed in 1972 that specifically acc :essec che

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

water Pollution Control dee Amendients
Act Amendoents ( FWPCA ) , later( WPCA ) , later comended by the Clean

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

permic program , administered by the Secretary of the Army acting through the

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

waters 05 the United States (as defined 33 CFR 323.2[al) . Perai:

applicacions are evaluated using guidelines jointly developed by E ?! and the

CE . Section 404 ( c ) gives the EPA Adainistrator authority co escoic : 0 :

prohibit dredged Daterial disposal if the operation will have unaccepeable

adverse eriacis on municipal water supplies , sheil :ish beds and siste : a : eas

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

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

at

CFR 231 .

act

MPRSA regulacas : .e transportation and ultimate doping of ba: zed pace :iais

in ocean waters . The is divided into three parts : Ticle 1 --Ocean

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

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

Title I, the primary regulacory section of MPRSA , establishes the permis

program for the disposal of dredged and nondredged materials ,materials , marcates

determinacion of impacts and alternative disposal methods , and provides 19 :

encorcement of pesmis conditions . The purpose of Title I is to prevent or

strictly limit the dumping of materials that would unreasonably affec : human

health , welfare , or menities , or the marine enviroment , ecological systems ,
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or асс

Ocean

economic potencialicies . Ticle I of the provides procedures for

regulating the transportation and disposal o baterials into
waters

under the jurisdiccion of control of the United States . ; person o an ;

nacionality wishing to transporc waste caterial foc. a ü.s. pois , 0 : 0-20

port under a U.S. flag , to be dumped anywhere in the oceans of the world , is

required to obtaia a permit .

OL

Title I prohibits the dumping into ocean waters of certai. wastes ,

including radiological , biological , chemical warfare az ents , and al !

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

to bring the act into full compliance with the Convenzion on the Prevenziono:

Marine Pollution by Dumping of Wastes and other matter , discussed below unce:

" laternational Considerations . " The provisions of Title I include a axi.

criminal finefine of $ 50,000 and jailjail sentence of up to 1 year for every

unauthorized
dump or violation of permit requirements

, or a maximum civil fine

of $50,000 . 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 implementacion

of MPRSA requi: enencs , with the lead responsibility ziven to 32A ( abie 1-1) .

In October 1973, EPA implemented its respoasibility for regulaci: 3 ocean

dumping underunder MPRSA by issuing the Final Ocean Dumping Regulacions and

Criteria which were revised in January 1977 (40 CFR 220-229) . The Ocean

Dumping Regulations established the procedures ar.d criteria to apply 505

dredged material peruits (Part 225 ) , enforce permit condicions ( ? a:: 225 ) ,

evaluate permit applications for environmental impact (Part 227 ) , and

designate and manage ocean disposal sites (Part 228 ) .

OCEAN DUMPING EVALUATION PROCEDURES

The Ocean Dumping Regulacions specify the procedures for evaluating the

effects of dredged material disposal. The EPA and ce evaluate Federal

projects and permit applications for non - federal projects to determine ( 1 )

whether there is demonstrated need for ocean disposal and that othera
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TABLE 1-1

RESPONS L3 ILITIES OF FEDERAL DE PARTMENTS

AND AGENCIES FOR REGULATING CCEAN DISPOSAL UND : :: SA

De partene/ Agency Respor.sibili:

U.S. Envi :oramental Protection Agency Issuance of waste disposal pesnits ,

other than fo : dredged material

Establishment of crite : ia for

regulating waste disposal

Enforcement ac : ions

Site designation and management

Overall ocear. disposal prog :

management

Research on alternative ocean disposal

techniques

U.S. De partent of the Army

Corps of Engineers

Issuance of permits for transportation

of dredged material for disposa !

Recommendation of disposal site

locations

Surveillance
U.S. De patent of Transportacion

Coast Guard

En forcement support

Issuance o : reguiacions 20 : iisposai

vessels

Review of permis applications

Long ter monitoring and researc .U.S. Deparcent of Commerce

Nacional Oceanic and Atmospheric

Administration

Comprehensive ocean dumping impac : ar..

short- term effect studies

Marine sanctuary designacion

U.S. Department of Justice
Court actions

U.S. De parenc of State Internacional ag ees ents
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environmentally sound andand economically reasonable alternatives do co : exis :

(40 CF : 227 Sub par : C ) , and ( 2 ) compiiance with the enviromentai ispac :

criteria (40 CFR 227 Sub parts B , D , and E ) . Figure 1 cuclines che cycie

used to evaluace che acceptability of dreczed zaterial so : ocean disposai .

to

Under Section 103 of MPRSA , the Secretary of the Army is given the

authority , with certain restrictions , to issue pemits for the transportazion

of material dredged from non-Ce projects for ocean disposal . For Federal

projects isvolving dredged material disposal , Section 103 ( e ) oi MPRSA provides

chat " the Secretary (of the Army] may , in lieu of the persi: procedure , issue

regulations which will require the applicacion to such projects of the same

criteria, other factors to be evaluated, the same procedures, and the same

requirements which apply issuance of permits..." forfo : 00.- ede: al

dredging projects involving disposal of dredged material . Consequently , both

Feder al ard aon -federal dumping requests undergo identical regulatory reviews .

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

requese , non - federal projects issued actual perit . The CE is

responsible for evaluating jisposal applications and granting peomics

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

designated and Banaged by the IPA Administrator or his desiz.ee . Conse

quently , dredged material generated by Federal and non- rede al projec : s rus :

satisfy the requirements of the MPRSA ( as detailed in che Ccean Dupin3

Regulacions) to be acceptable for ocean disposal .

are an

ENVIRONMENTAL LMPACT CRITER LA

ocean

Section 103 ( a ) of the MPRSA states that dredged material say be dumped into

waters after determination that " the dumping will not unreasonably

degrade os ead anger human health , welfare , amenities, the marine

eoviroment , or economic potencialities . " This applies to the ocean disposal

of dredged materials from both Federal and non - Federal projects . To ensure

or or
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that ocean dumping will not unreasonably degrade or endanger public health and

the marine environment , the Oceaa Cup1:22 Regulations restricche : 30520

tacion of all materials for dumping , specifically :

Prohibited materials : High - level radioactive wastes ; mate : ials

produced or used for radiological , chemical , or biological warfare ;

materials insufficiently described to apply the Criteria (40 C :?

227) ; and persistent inert synthetic or natural materials which

float or remain suspended and interfere with fishing , navigation , or

other uses of the ocean .

Conseisver.ts prohibited as other than trace cortazinants: Cr3ano

halogeas; mercury and mercury com po uads ; cadmium and cacaiua

com po uads; oil ; and locowa or suspected carcinogens, outagens,

teratogers .

or

Strictly regulated caterials : Liquid waste constituents immiscible

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

sacezials, wastes containing living orzar.isas, highly acidic

alkalise wastes , and wastes exerting an oxygen demand .

0 .

Dredged material is eaviromentally acceptable for ocean disposal without

further testing if it satisfies any one of the following c: ite : ia :

Dr edged material is composed predomiaantly of sand , gravel ,

rock , or any other uaturally occurring botocm 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 rourishment or restoration and

is composed predominantly of sand , gravel , or shell...

Whea : ( i ) the material proposed for dumping is sub

staatially the 8 em e as the substrate at the proposed

disposal site ; and ( ii ) the proposed dredging ] sice...is

far removed frcu kaova existing and historical sources of

pollution 80 as to provide reasonable assurance that such

material has not been contaminaced by such pollution . (40

CFR 227.13 ( b ) )
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If dredged material does not meet the above criteria , then further testi.:3

of the liquid , suspended particulate , and solid phases is required . Toe Cc23 .

Dumpi: 3 Reguiacions require that the liquid phase " aot contain... cocscicven : s

in concea trations which will exseed applicable aariae water quality.c: 1 : 2 : 13

after allowance for initial mixicz " (40 CER 227.6 ) , and chat "bioassays on the

liquid phase of the dredged material show that it can be discharged so as 200

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

The suspended particulate and solid phases must be tested using bioassays

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

sigoificant mortality of significaat adverse sublethal eflects iscludiaz

bioaccumulation due to the dumping ..." and that the dredged material " can be

discharged 30 to exceed the limiting permissible concentration...."

The bioassays ensure that " no significant undesirable effects will occur due

either to chronic toxicity or to bioaccumulation . " The required testing

ensures that dredged material contains only constituents which are :

as not to

( 1 ) present in the material only as chemical compound 3 or

forms (e.3 . , inert insoluble solid materials) aon - coxic to

marice life and DOD - bioaccumulative is the marine

environmeat upon disposal and thereafter , or (2 ) present in

the material only as chemical compounds or fotos wich , as

the tiae of dumping and thereafter , will be rapidly

rendered con- toxic to mariae life aad doo - bioaccumulative

in the marine environment by chemical or biological

degradation in the sea ; provided they will DOC make edible

marine organisms unpalatable ; or will not end anger human

health or that of domestic animals , fish , shellfish , or

wildlife . (40 CFR 227.6 )

PESMIT E.FORCEMENT

Under MPRSA the command ant of the U.S. Coast Guard (USCG ) is assigned

responsibility by the Secretary of Transportation to conduce surveillance o :

disposal operations to ensure compliance with the peric conditions and

discourage unauthorized disposa!. Alleged violations are referred to EPA fo :

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

criminal penalties involve a max imum fine of $50,000 and/or a 1 -yea: jail

ter . where acciaistrative enforcement action is not appropriate , E ? A say

request the Department of Justice to initiate relief accions inin court for
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violations of the terms of MPRSA . Surveillance is accomplished by means of

spot checks of disposal vessels for valid peits, interception or esco : ci :

odlamp vessels , use of shipzide: s , and airc :ait ove::! ights during cuping .

an

The Come and ant ofof the Coast Guard has published guidelines for oce37.

dumping surveil
lance and enforce

ment
in Command anc Instruc

tion 16470. 2B , dased

29 Septemb
er

1976 . An enclosu
re

to the instruc
tion

is 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 ag : eement , the CE " reccgcizes

that it has the prisary surveillance and enforcement responsibility over these

activities ." The CE directs and conduc : s the surveillance effor : over

contract dempers engaged ia ocean disposal accivities, except in view ?03K and

San Francisco ; the USCG retains primary responsibility for surveillance ia

the se two areas . In all other areas, thethe USCG will respond to specific

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

bility for surveillance of all dredged material ocean demping activities tha :

are not associated with Federal Navigation Projects .

CCIA: DISPOSAL SITE DESIGYATION

EPA is conducting studies of various disposal sites in order to detestire

their acceptability . The agency has designated a number oi existing disposa :

sites for use interi. basis until studies
studies are completed and 10 ai

designacion or termination of each site is decided (40 CFR 223.12, as amended

16 January 1980 , 45 FR 3053) .

on an

Under Section 102 ( c ) of MPRSA , EPA is authorized to designate sites and

times for ocean disposal of acceptable materials . There fore , EPA established

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

specific criteria for site selection and procedures for designacing the sites

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

criteria, chen che specific criteria 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 .
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nátiINTERNATIONAL CONSIDERATIONS

oceanThe principal iace:aacional agreesent governing
dumping is

Convention on the Prevention of Marine Pollution by Cup:: 3 of wastes 27.5

Other Mattes (London Dumpiag Convention ) , which became effective in August

1975, upon racificacion by 15 contracting countries including the United

States (26 UST 2403 : TLAS 8165 ) . There are now 44 contracting parties .

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

that contracting nations will regulate disposal in the marine envi: orment

within their jurisdiction and prohibic disposal withouc permiss . Certain

haza :dous materials are prohibited ( e.s., radiological , biological , and

chemical war are agents , and high - level radioactive matter ) . Certaia othe :

maceria! s ( e.s., cadmium , mercury , organohalogens and their compounds ; oil ;

and persistent, synthecic , or gatural materials which float or remain ia

suspension ) are also prohibited as other than tzace contaa inants . Cthe :

materials (e.g., arsenic , lead , copper , zinc , cyanides , fluorides , organc

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

special care . Permits are required for ocean disposal o caterials

specifically prohibited . The nature and quantities of all ocean - dumped

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

the Inter -Governmental Maritime Consultative Organizacion ( IMCO ) , which is

responsible for administ: ation of the Convention .

1.0 =

U.S. ocean dumping criteria are based on the provisions oi che
the London

Dumping Convention (LDC ) and include all che consideracions listes is Annexes

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

exclusioas f : cm biological testing for dredged material icon certain

locacions . The se agreements are also reflected in the U.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

The proposed action is the final designation for continuing

use of ODLODSs in the Pensacola , Mobile , and Gulfport areas .

The purpose of the proposed action is to provide the most

environmentally acceptable location for the disposal of

materials dredged from the Pensacola Entrance

Mobile Bar Channel, and Gulfport Ship Island Bar Channel.

addition to the interim - designated Existing Sites , other

sites located in the nearshore , nid - Shelf, and deepwater

ocean eovironments are discussed . The 11 criteria at 40

CFR $228.6 are the bases for comparing the environmental

impacts associated with dredged material disposal at each

of the Alternative Sites . The potentially sigaificant

environmental impacts resulting from dredged material

disposal are smothering of benthic fauna , increased water

turbidity , and shoaling . The bo- action alternative to the

proposed action is rejected because a decision of eithe:

final designation , termination of the use of the Existing

Sites, or designation of Alternative sites is required .

Three general ocean environments exist ofishore Peas acola , Mobile , and

Gulfport , and are considered as potentially suitable areas in which to locate

an ocean disposal site . These are : ( 1 ) nearshore area-- 62cm 0 to 10 ramai

offshore with depths less than 20m , ( 2 ) mid - Shel : area-- from approxiaately 10

to 50 mi offshore with depths from 20 to 200m and ( 3 ) deepwater area--greater

than 50 ani offshore with depths greater than 200m . The Existing Sites are

located in the nearshore area . Alternative areas , in which a new OCMDS could

be located , were initially screened on the basis of environmental and economic

suitability . Heace , areas of significant bottom relief , such as artificial

and natural
reefs , obstructions

, fish havens , and offshore banks , were

eliminated
from further consideration

because these areas generally
support a

diverse and abundaat marine community
and valuable fishery resources

. Areas

wichia the passes between the barrier islands were eliminated
because they

represent
important

passageways
for fish , invertebrates

, andand reptiles which

migrace between the Gulf and the Mississippi Sound , and its adjaceat bays and

!
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estuaries . Areas with active or proposed oil and gas lease tracts were

avoided in selection of Alternative Sites, but such activities alone were

not considered a sufficient cause for clininating an area fron further

consideration . Alternative Sites /Areas located in the nearshore , mic -shelf,

and deepwater environments were selected to minimize interference with

environmental and economic resources , and are evaluated further and con

pared with the Existing Sites . Evaluations and comparisons are based on

the ll criteria listed at 40 CFR $228.6 of the Ocean Dumping Regulations .

Recommendations for the use and monitoring of the ODMDS , are discussed in

this chapter .

NO -ACTION ALTERNATIVE

The no- action alternative to the proposed action would be to refrain from

désignating ocean sites for the disposal of dredgeri material from the

Pensacola , mobile, and Gulfport areas . Tree Existing Sites are currently

designated on an interim basis . These interin designations are schedules

to expire in December 1988, unless formal rulemaking is completed earlier,

which either : (1) designates the interim sites for continued use , or

( 2 ) selects and designates alternative sites .

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

ignation , nor would alternative ocean disposal sites be designated . con

sequently , the CE would not have EPA - recamnende ocean disposal sites

available in the area , thus precluding ocean ciumping as a disposal metrai

for this dredgecl material. In this case , the CE would be required to

either : ( 1 ) develop information sufficient to select acceptable ceari

sites for disposal, or ( 2 ) mozlify or cancel proposed dredging projects

which depend on disposal in the ocean as the only feasible method for

the disposal of dredged material .
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NON -OCEAN DISPOSAL ALTERVATIVES

Non - Ocean disposal alternativesalternatives were evaluated in previous

Corps of Enyineers ( CE ) Studies (CE , 1980b ; !9780 ; 1976 )

( Appendix C ) . It was determined from those studies that Ocean

disposal sites are needed for each of the areas . This does not

mean that land based disposal or any other feasible alternativ
es

mentioned in the Environmen
tal Protection Agency's (EPA )

Dumping Regulation
s and Criteria (40 CIR $ 227.15 ) are

beiros

permanently
set aside in favor of ocean disposal. The need for

ocean disposal must be evaluated for eachbe evaluated for each Federal Project

permit application . These evaluations include considerations of

the availability and environmental acceptability of other

feasible alternatives . Desiynation of an ocean disposal site

presents one option for the disposal of dredyed material.

or

ܐܕ

In its past studies , the ce , which performs the credyiny

operation , has determined that disposal in the ocear is the nos :

reas onable method at present (CE , 19805 ; 19785 ; 1976 ) .

addition , the studies of the areas indicated that non - ocean

alternatives for disposal of dredged material are yenerally not

available . The CE considered the non-ocean alternatives to be

less desirable because of the lack of appropriate equipment and

increased costs ot transportiny dredyed materia ! fran

dredging site to a land disposal site .
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During its studies of dredging and dredge material disposal in the

Pensacola area , the CE ( 1978 ) considerci Gulf disposal; overboni ani

Gulf disposal; diked shoreline and Gulf risposrl; and upland and Gol :

disposal. The use of a designated scean lismsal site (Gulf disposal!

was a part of each of the options. · The possible use of sone of the

dreiged material for beach nourishment was consideroi in connection with

Gulf disposal .

The CE ( 1930 ) considered Mobile Bay island and fill; open water disposal ;

upland disposal; and Mobile Bay Island or fi.ll and Gulf disposal in its

past studies of dredging and dredgeci material disposal in the bile area .

The open water disposal and the Mobile Island or fill and Gulf disposal

contained variations utilizing a designated ocean disposal site . Contin

uation of existing disposal methods also was indicateri .

A large number of alternatives were studies by the CE ( 1976 ) in connection

with dredging and dreriged material disposal in the Gulfport area .

intial consideration , the alternatives were narrowed to generally open

water disposal; construction of islands; deposition in thin layers ; use

of specially designed equipnent . Disposal in a designateci ocean dispos21

site would be involved in a continuation of existing practices, and is

pending of the location of the particular dredging , in each of the foregoing
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SELECTION OF ALTERNATIVE SITES

at 40 CER $228.5) used toGeneral criteria (Ocean Dumping Regulations

select an ocean disposal site are :

The dumping of materials into the ocean will be permitted only as

sites or in areas selected to minimize the interference of diposa !

activities with other activities in the marine enviroomeni ,

particularly avoiding areas of existing fisheries or shell

fisheries , and regions of heavy commercial recreational

navigation .

Or

Locations and boundaries of the disposal sites will be so choses

that temporary perturbations in water quality ...can be ... reduced to

normal ambient seawater levels or co uodetectable contaminant

concent : ations effects before reaching any beach , shoreline ,

marine sanctuary, or known gengt apbically limited fishery or

shellfishery .

Or

to
The sizes of ocean disposal sites will be limited in order

localize any immediate adverse impacts and permit the implemeatacion

of effective monitoring and surveillance programs to prevent adverse

long range impacts .

...wherever feasible, designate ocean dumping sites beyond the edge

of Continental Shelf andShelf and other such sites that have been

historically used . (40 CFR 228.5)

The nearshore , mid -Shelf , and deepwater areas offshore Pensacola , Mobile ,

and Gulfport considered , using the genera ! criteria listed above ,

possible locations for ocean disposal sites .

are as

NEARSHORE AREA

The acarshore area is defined in this EIS as that part of the Continental

Shelf extending seaward from the barrier islands to depths of 20m between

-
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are

Gulsport , Mississippi, and Pensacola , Florida, and including mobile , Alabama .

Physical and biological characteristics of the nearshore area influenced

by runofs from rivers , longshore sediment transport , waves , and storms .

Chemical processes are affected primarily by seasonal nutrient cycling , wate:

column stratification , and river runo ff . Periodic hurricanes , tropical

cyclones , and winter " dorther ," can severely disturb bottom sediments and

override Bormal processes . According to Holliday (1978 ) " high - energy

erosional zones generally can accept large volumes of dredged material with

little apparent get change to the bottom . "

areaThe nearshore is used intensively by commercial and noncommercial

shipping , boating , and finfishing and shellfishing activities . In addition ,

some oil and gas development has been proposed for this area . Fish havens ,

artificial reefs , obstructions , and shipwrecks are aumerous within the area ,

and because of fishery and potential cultural resources , would aot be suitable

areas in which to locate an ODMDS . Additionally, areas within the passes

between the barrier islands would not be suitable areas for an ODMDS because

they represencrepresent important passageways for living resources which mig : ate

between the Mississippi Sound and the Gulf .

Disposal of dredged material from the Pensacola Entrance Chancel , Mobile

Bar Channel, and Gulfport Ship Island Bar Channel has occurred previously

within the aearshore area , primarily at the Existing Sides . The Exis : ing

Sices received interim designations based on historical usage , and did not

necessarily satisfy the criteria defined io $228 of the Ocean Dumping

Regulations . Selection of alternative sites within the aearshore area for

receiving dredged material discussed in further detail below , with

particular regard to minimizing interferences with other activities and

resources .

are

PENSACOLA

Disposal of dredged sed iments from the Peasacola Entrance Channel has

Occurred previously in the nearshore area, primarily in the vicinity of the

Existing Site (Figure 2-1 ) . The Existing site is 2.3 mi offshore of Perdido

2-4



PENSACOLA

30 *25 '

30 * ? '

.

E
N
T
R
A
N
C
E

C
H
A
N
N
E
L

18
m

EXISTING

SITE

NEARSHORE

ALTERNATIVE

SITE

DISCONTINUED

DISPOSAL AREA

30 °15'

SA
FE
TY

FA
IR
WA
Y

18m

MID - SHELF

ALTERNATIVE

SITE

30'10'N

FA
IR
WA
Y

AN
CH
OR
AG
E

Kilometers

2

- FISH HAVEN

• SHIPWRECK Nautical miles

87 °25 '
87020

87° 15'W

Figure 2-1. Pensacola Existing ( Interim ) Site , and

Nearshore and Mid - Shelf Alternative Sites

2-5



Key and covers an area of 0.64 nmi?, which is small in comparison to other

ODMDSS receiviny similar volumes of dredyed material (e.y., Mobile and

Gulfport Existing Sites ) .

The CE has indicated that the " coordinates initially furnished to the En

vironmental Protection Agency ( EPA ) for this disposal area (Existiny Site )

represented more of a target area than the actual area of use " (J. Meredith ,

personal communication * ) . Additionally , the CE has requested that " the

disposal area serving the Pensacola Entrance Channel be enlarged to reflect

the area used in the past" (R. Krizman , personal communication ** ) . An

averaye of 740,000 yd3 are dredyed from the Entrance Channel per dredying

cycle (approximately every 5 years ) , which if evenly distributed through

out the Existiny Site would result in an overburden of about 26 cm (10 in . ) .

This amount of overburden approaches the upper limits of thickness through

which many motile benthic organisms can migrate (Maurer et al . , 1978 ; see

Chapter 4 of this EIS , "Benthos " ) . This same volume of material would

only result in about 3 to 4 cm ( 1 to 2 in . ) of overburden at the Mobile

Existing Site (4.75 nmi2 area) . Because there may be the potential to re

duce environmental impacts to the benthos at a site larger than the Exist

ing Site (assuming even distribution of the material) , a larger alternative

site will be considered .

Also , in order to manage the site effectively so that impacts do not reach

beyond the site boundary , a larger site is needed . Monitoring will detect

movement of the material and a "buffer zone " is needed so that measures

can be taken to modify disposal operations if movement of the material

appears likely to impact known amenities .

The office of the Secretary of State , Tallahassee , Florida has expressed

concern over natural (not dumped on ) ocean bottom areas receiving dredyed

material because of the high potential for unrecorted archeoloyical sites

(e.g., shipwrecks) in the area (J. Palmer , personal communicationt ) . There

fore , in an effort to reduce the amount of new ocean bottom affected by

disposal operations , the CE was asked to provide coordinates for a Nearshore

Alternative Site which reflected where dredged material disposal has occurred

in the past. The Nearshore Alternative site (area of 2.48 mmil) incorporates

* J . Meridith , U.S. Army Corps of Engineers, Mobile District , Alabama ( 1981)

**R . Krizman , U.S. Army Corps of Enyineers , Mobile District , Alabania (1982)

tj . Palmer , Archaeologist II , Division of Archives, History and Records

Manayement , Secretary of State , Tallahassee , Florida (1981 )
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the area of the Existing Site , extends west and north iaand north in the vicinity of

discontinued disposal areas , and extends south where past disposal of d : edged

material has occurred (R. Rriznan , personal communication ; Figure 2-1) .

This

alternative site is further evaluated and compared with the Existing site .

MOB ILE

ар

Disposal of dredged Mobile Bar Channel sediments has previously occurred ia

the nearshore area , primarily at a site 4.2 mmi from Mobile Point (Existing

Site; Figure 2-2 ) . This site covers area of 4.75 mmi?. Potential

conflicts with site use include : a steel schooner (" Tulsa" ) built in 1909 and

lost in 1943, which reportedly lies at the western boundary of the site ; two

unidentified obstructions which occur withio 1 ami of the southeastern

boundary of the site ; an extensive fish haven located approximately 1 omi

south of the site ; and proposed oil and gas developmeot in the area . The

gearshore area in the vicinity of the Existing site is considered below for

potential locations that may be suitable for siting an alternative ODMDS :

araLocations north of the Existing Sice generally unsuitable

because of shallow depths . Utilization of a site in this area would

be limited by the depth requiremeents of equipment used by the CE

for dredging operacions of the Bar Channel .

Locations east of the Existing site are generally unsuitable because

prevailing westerly curteats could transport dumped sed iment back

into the Bar Channel, thereby accelerating the shoaling rate. lo

addition , shipwrecks and an extensive fish haven occur east of the

site .

Locations south of the Existing Site , north of the safety fairway ,

are unsuitable because of the presence of an extensive fish haven

and unidentified obstructions . However , southeast of the Existiaz

Site and south of the safety fairway is area free of known

shipwrecks, obstruccions , and fish haveas which may be suitable .

an

op . cit . P8 2-6
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area a

This area is also within a region selected by the СЕ (19805 ;

• cand idate 1 , figure 12 ) as candidate disposal area for

receiving new -work dredged material, and is outside the proposed oi!

and gas lease area offshore Mobile Bay . No dredged material has

been dumped in this area and 00 site - specfic surveys have been

conducted .

West and northwest of the Existing site is an area (about 10 mi?)

free of shipwrecks , obstructions , and fish havens which may be

suitable .

In addition, a discontinued disposal area occurs wichia

this area . This area is also within a larger region selected by the

CE (1 980b ; candidate area 2 , figure 12 ) as a candidate disposal area

for receiving maintenance- dredged naterial. This area is , however ,

within the area of proposed oil and gas leases--Nos . 67-69

(Figure 3-15 ) . Because thethe status of these leas es a : e proposed

rather than active, locating an ODMDS within this region does not

present a conflict with other resources at the present time .

In summary , there are two areas west and southeast of the Existing Size

that may be suitable for locating an alternacive ODMDS. Because there is less

potential for future conflict with sice use in the southeastern area (e.g., co

proposed oil and gas development ) , a Nearshore Alternacive Size (area of

4 mi?, is selected from the southeastern area for further evaluation and

comparison with the Existing site (Figure 2-2) .

GULF PORT

Disposal of dredged Gulfport Ship Island Bar Channel sediments has occurred

previously in the nearshore area , primarily at two sites located 0.7 and 1.15

ami from Ship Island (Exiscing Sites (western and eastern ) , respectively ;

Figure 2-3 ) . These sites cover an area of 5.22 and 2.47 nmiarea of 5.22 and 2.47 mmi” , respectively .

Potential conflicts with site use include two unidentified obstructions at the

eastero boundary (north and south ) of the western site , and shallow depths .

Light loading of hopper dredges has been required in the past because of

shallow depths ( <8m ) in northern portions of the sites (particularly the
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eastern sice ) (R. Rogers , personal communica :100 ) . Future utilization of the

sites will depend on depth requirements of equipment used ; however , smaller

bopper dredges are expected to be available (J. Walker , personal communi

cation') . The gearshore area is the vicisity of the Existicg . Sices is

considered below for locations which may be suitable for sicing an alternative

ODMDS :

areLocations north , west , and southwest ofsouthwest of the Existing Sites

generally unsuitable because of shal !ow depths . Utilization of a

site in these areas would be limited by the depth requirements of

equipment used by the ce for dredging operations of the ship Island

Bar Channel .

Locations southeast of the Existing Sites are generally unsuitable

because of the shallow depths in vicinity of the Chandeleur Islands ,

East of the Existing Sites, north of the safety fairway, is an area

(about 8 ami?) free of shipwrecks , obstructions, and fish haveas

which may be suitable . No dredged material has been dumped in this

area and no site speci! ic surveys have been conducted .

area
In summary , there is one east of the Existing Sites which may be

suitable for an ODMDS . A Nearshore Alternative Site of similar area to the

Existing Sites (7.5 mmi ) is selected for further evaluasion and comparison

with the Existing Sites (Figure 2-3 ) .

MD - SETEL AREA

The mid - Shelf area extends seaward of the nearshore area to depths of 200m .

Physical and biological characteristics are influenced by seasonal

R. Rogers , Ocean Dumping Coordiaator , EPA Region IV , aclanta , Georgia (198 ! )

J. Walker , U.S. Army Corps of Engineers , Mobile District , Alabama (1982 )
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oceanographic and climatic patterns , and episodic Loop Current intrusions .

The effects of dredged material disposal at mid -shelf sites are not well known

because the mid -Shelf region " ... does not contain many disposal sites and few

studies have been undertakes wich respect toto the fate of dredged materia !

deposited on the open Shelf" (Holliday, 1973 ) . However , results of Dredged

Material Research Program (DMRP) studies indicate that recovery of benchic

populations following disposal is generally slower in more stable enviroc

meats, and when there is significant difference between disposal site and

dredged sediments (Hirsch et al . , 1978 ) . Thus , dredged material disposa !

could affec : organisms in the mid - Shelf area to a greater extent than in the

Dear shore because environmental stability increases with increasing

depeb . No disposal of dredged material has occurred in the mid - She!: area ,

delineated in this EIS .

area

The mid - Shelf area supports valuable commercial fish and shrimp fisheries .

lo the wester portion of the area (west of mobile )area (west of Mobile ) important shrimp and

bottom fish resources exist . In the eastern portion of the area (between

Mobile and Pensacoia ) hard - bottom areas support important fisheries (e.g. , sed

snapper ) . Additionally , fish havens , obstructions , shipwrecks , and offshore

banks occur wichin the area , and represent valuable fishing and potensia !

cultural resources . Some oil and gas exploration and production occurs within

the area , predominantly offshore Louisiana . Selection of alternative areas

for receiving dredged material are discussed below , with regard to miainizing

interferences with other activities and resources .

PENSACOLA

areas

The Shelf off Pensacola is approximately 30 miwide . Rock formations wich

associated corals and other invertebrates occurinvertebraces occur ac depths of 25 to 30m and ,

become more numerous approaching the reef - interreef facies along the Shelf

edge (Moe , 1963 ) . These outcrops represent important resource that

would not be suitable for locating an ODMDS . Since the locations of these

unique reefs are not well knowa , identifying alternative sites for dredged

material disposal within this region is difficult. There is , however , an area

southeast of the Existing Site , south of the safety fairway, which may be

suitable for an ODMDS because it has depths shallower than 25m ; therefore ,
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rock formations may not be present . A Mid - Shelf Alcernacive Site , wich aa

area of 4 mi?, and located adjacent to the safety fairways in a region free

from knowo shipwrecks , obstructions , or fish havens (::zure 2-! ) , is selected

for further evaluation and comparison with the Pecsacola Existing Site..

MOBILE AND GULF PORT

The Shelf off Alabama and Mississippi is approximately 70 i wide .

Several offshore banks , and aumerous fish havens, obstructions, and reef areas

occur souch of Mobile Bay ( Figure 3-13) . These areas would Dot be suitable

for an ODMDS because of valuable fishery resources . East of the Chandeleur

Islands is an area equidistant from Mobile and Gulfport, which is free of

knowo shipwrecks, obstruccions, and fish haveas . This area was iovestigated

as part of the Mississippi, Alabama, Florida (MAFLA ) Outer Continental shelf

Study spoasored by the Bureau of Land Management (1974-1978 ) , and was found to

be low in diversity and abundance of beschic species . This area is , however ,

within larger region fished for shrimp and bottonfish . Mid - Shelf

Al cernative Area ( about 130 mi?) , within which an ODMDS could be located , is

selected adjacent to the safety fairways (at depths greater than 200 ) for

further evaluation and comparison with the Mobile and Gulfport Exiscing Sizes

( Figure 2-4 ) .

DEEPWATER AREA

The Deepwater Al ternacive Area (Figures 2-4 and 2-5 ) considered hereia , is

about 64 ami from Mobile Poiat , in waters deeper than 400m . This area has

been reported is one of three favorable areas for receiving dredged material

in open waters of the Gulf (Pequegnac et al . , 1978 ) . This area was considered

favorable by Pe quegnat et al. (1978 ) because it is outside the principal

economic and sportfisheries regions, and the receiving capacity of the deep

ocean should ameliorate effects from dredged material disposal. This

Deepwater Alternative Area ( 1 , 500Ares (1,500 mi?), within which ODMDS could be

located , is selected for further evaluation and comparison with the Pensacola ,

Mobile , and Gulfport Existing Sites (Figure 2-5 ) .

ao

.
.
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CONCLUSION

The alternatives that will be considered for the disposal of dredged materia!

from the Pensacola, Mobile , and Gulfport areas includes :

Existing Sites

Pensacola , Mobile , and Gulfport Nearshore Alternative Sites

Pensacola and Mobile-Gulfport Mid - Shelf Alternative Site Area

Deepwater Alternative Area

A more detailed evaluation and comparison of these alternatives using the !!

criteria listed at 40 CFR $ 228.6 of the Ocean Dumping Regulations is presented

below .

DETAILED CONSIDERATION OF THE ATLERNATIVES SITES

The proposed action is the final designations to Pensacola Harbor, Mobile

Harbor, and Gulfport Harbor ODMDSs for disposal of material dredged from the

respective areas . This proposal is based on evaluation of the ! 1 specific

criteria of $ 228.6 of the Ocean Dumping Regulations (40 Federal Register , 11

January 1977 ) . EPA established the 11 criteria to constitute " ... an environ

mental assessment of the impact of the use of the side for disposal , " and they

are used to make critical comparisons between the Existing sites and the other

viable Alternative Sites . In accordance with the courcil on Environmensa !

Quality Guidelines ( 40 CFR Part 1502) , discussion of sites relies on inforta : on

presented in Chapter 3 , which deals with the affected environments, and Chapter

4. which deals with environmental consequences.

( 1 ) GEOGRAPHICAL POSITION , DEPTH OF WATER , BOTTOM TOPOGRAPHY AND DISTANCE

FROM COAST (40 CFR $228.61a ] [ 1 ] )

shore 03 a !!The location , water depths , togography, and distances from

Alternatives sites are summarized In Table 2-1.
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TABLE 2-1

GEOGRAPHICAL POSITION , DEPTY OF WATER ,

BOTTOM TOPOGRAPHY, AND DISTANCE FROM COAST

Water

Depth Bocor

Topography

Distance

06. shoreSite Area Bound ary Coordinates

Pensacola

8 to 14Existing

Site

Slope 0.003

to SSW ; sand

2.3 moni from

Perdido Key

30 ° 16'48" N , 87 ° 19'00 " )

30 ° 16'42" N , 87 ° 18'18 "

30 ° 16'18 " ) , 87 ° 18'12 " W

30 ° 16'30" N , 87 ° 19'24" W

30 ° 16'00 " y , 87 19'24 " W

As ea •

2

0.64 moi

8 to 18Nearshore

Alternative

Site

Slope 0.003

to SSW ; sand

1.Spi from

Perdido Key

30 ° 17'24 " X , 87 ° 18'30 " W

30 ° 17'00" , 87 ° 19'50 " w

30 ° 15'36 " N , 87 ° 17'48 " W

30° 15'15" N , 87 °19'18* W

Area – 2.48 mi?

21 to 23 Slope 0.003

to SSE ; hard

sand

7.2 ami iron

Perdido Key

Mid - Shelf 30 ° 12'33 " N , 87 ° 15'42" W

Alternacive 3010'33 " N , 87 ° 15'42" W

Site 30 ° 12'51" Y , 87 ° 13'26 " W

30 ° 10'54 " X , 87 ° 13'26 " w

Area : 4,00 Core i4.00 mi?

Mobile

12 to 16Existing

Site

30 10'00 " N , 8807'42"

30 ° 10'24 " X , 88 °05'12" W

30 09'24 " , 8804'42" W

30 °08'30" Y , 88 °05'12"

30 ° 08'30 " N , 88 ° 08'12" W

Slope 0.001

to SW ; sand

and sil :

4.2 ami from

Mobile Poiac

Ares - 4.75 mi?

14 to 18Nearshore

Alternative

Sice

30 °05'15 " X , 87 °58'20 " W

30 ° 05'39 " N , 87 ° 55'45 " W

30 ° 06'18 " N , 87 °59'15 " W

30 °06'48" N , 87 ° 56'39 " W

2

Area - 4.05 mm

Slope 0.001

to SW ; hard

sand

7.2 nmi from

Mobile Poia :
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TABL . 2-1 (continued )

Water

Depth

( 2 )Site / Ares Boundary Coordinates

Bottca

Topog : aphy

Disca..ce

C.Eshore

Mobile -Gulsport

23 to 29 Slope 0.0007

to SE ; sandy

24 i from

Ship Island ;

25ܗܪܪܕܗ

Mid - Shelf 29 ° 54'00 " , 88 ° 32'00 "

Alternacive ( center coordinates of

Asea circular area )

2

Area : 130 a. i

( approximate )

Mobile Poiro

( approximate)

Gulfport

7 to 9Existing

Site

(Eastern )

30 ° 11 '10 " X , 88 ° 58'24 ' '

30'11'12" ) , 88 °57'30 " W

30 07'36 " N , 88 54'24 " W

30 °07'24 " N , 88 ° 54'48 " W

Slope 0.0004

to SE ; sile,

clay, and

fige sand

1.2 i com

Ship Island

Area • 2.47 nminmi?

6 to 9Existing

Sice

(Western )

30 ° 12'00 " N , 89 °00'30" W

30 ° 12'00 " N , 88 59'30 " W

30 °11'00 " X , 89 °00'00 "

30.07 '00 " N , 88 ° 56'30 " W

30 °06'36 " Y , 88 ° 57'00 " W

30.10'30 " Y , 89 ° 00'36 ' ) ;

Slope 0.0006

to SE ; sil:,

clay , and

fine sand

0.7 i from

Ship Island

2

Area • 5. 22 nmi

9 to 12
Nearshore 30.09'30 " N , 88 °48'48" W

Alternative 30 ° 09'18 " N , 88 ° 54'30 " W

Site 30 °08'00 " X , 88 °48'42" W

3007'48 " Y , 88 54'24 " W

Slope 0.00 !

to SE ; sand

and silt

4.3 mm i 6:00

Ship Island

2

Area = 7.50 cm

Pensacola , Mobile , and Gulfport

Deepwater 29 10'00 " , 88 °00'00 " W 493 to 2376

Alternative 29 ° 20'00 " N , 87 ° 10'00 "W

Area 28 ° 50'00 " N , 86 °40'00" W

28 ° 38'00 " N , 87 ° 35'00 " W

Slope 0.03

to SE ; clay,

silt , fine

9 and , and

rock in

Canyon

61 mi from

Perdido Key ;

64 mi from

Mobile Point ;

81 nmi from

Ship Isiard

( approximate)

·Area : 1,500 nminmi?
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( 2 ) LOCATION IN RELATION TO BREEDING ,

SPAWNING , NURSER!, FEEDING , OR PASSAGE AREAS OF LIVING

RESOURCES IN ADOLT OR JUVENILE PHASES (40 CFR 5228.6 [ a ] [2 ! )

EXISTING SITES

are

The Pensacola and Mobile Existing sites are in the vicinity of Pensacola

Bay and Mobile Bay, respectively, which are important nursery and spawning

areas for a aumber of commercially important species of fish and shrimp. The

Gulfport Existing Sites in the vicinity of Mississippi Sourd , which

similarly constitutes a productive aursery and spawning area . In addition ,

the Gulfport Sites are located near (withio i mi or less ) Ship Island Pass ,

important passage
for thesethese species . Movement of nektca inco

estuaries occurs mainly from January to June; migration back into the Gulf

typically occurs from August to December . Seasonal variations is abundances

of Dekton at the Existing sites are expected to coiacide with the nigration

patterns of coastal species.

80 area

-
-
-

not

The Existing Sites have predomiaantly sand (Pensacola) to silt and clay

(Gulfport ) bottoms , with associated species characteristic of northeastern

Gulf waters . These sites do represent unique habitats, but rache:

constitute small areas within the larger gearshore area . There are , however ,

fish havens / artificial reefs in the vicinity of some of the sites, which may

represent unique habitat areas . For instance , an extensive fish haven is

located approximately 1 ami south of the Mobile Existing Site . Botecom

currents may periodically transport dumped material toward this sensitive

ered . Transport of dumped material off Pensacola and Gulfport is not as great

a concern because fish haveas are located at distances greater than 4 ami from

the Pensacola Exiscing Site , and 1.5 mi east of the eastern Gulfport Existiag

Site , which should be upstream of the prevailing current flow .

NEARSHORE ALTERNATIVE SITES

The Pensacola Nearshore Alternacive site is a geographic extension of the

Existing Site ; therefore , the above discussion of the Existing Site would

equally apply to the Nearshore Alternative site .

.
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The Mobile Nearshore Alternative Site is located 7.2 nmi southeast 0 :

Mobile Point and the entrance to Mobile Bay, and is therefore not direc:! y i ..

the major passage area of species which migrate to and from mobile 3ay . e

Dearest fish haven is located more than 4 mi to the east , which because o :

distance should not be affected by dredged material disposal .

BoreThe Gulfport Nearshore Alternative Site is located chans porn

southeast of Ship Island Pass and is not , therefore , directly in the passage

area of species which migrate to and from the Mississippi Sound . The neares :

fish havens are aorth and ease of the site ; prevailing currects indicate that

these are upstream areas . However , these sensitive areas are at distances

the Yearshore Alternative Site ; therefore, they may be

periodically affected by redistributed dumped mareria ! (e.s., from

coadicions) .

Store

MID -SHELF ALTERNATIVE SITE / AREA

The Pensacola Mid - Shelf Alternative Sice is located more than 7

southeast of the entrance to Pensacola 3ay and is not, therefore, direcily in

the major passage area of species which migrate to and from Pensacola Bay .

Hard - bottom and rocky outcrop areas reportedly occur in the vicinity of the

Mid - Shelf Alternative Site ; however , it isis impossible to state wheche :

sensitive areas would be affected by dredged material disposal because their

exact locations are not kaowa .

The Mobile Gulfport Mid -Shelf Alternative Area is locaced at ieast 10 i

from major passage areas of species that migrace to and from the Yississippi

Sound and Mobile Bay . The Area is within a larger region used intensive!y for

commercial shellfishing and finfishing . Several valuable species range over a

wide area in this region of the Gulf; therefore , a site selected from this

Area should represent only a small portion of their geographic range .
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DEEPWATER ALTERNATIVE AREA

The Deepwater Alternative Area may be a feeding area for oceanic fish ;

however, there are no uniques migratory passage areas in the vicinity .

Pequegnat et al. ( 1978 ) selected the Deepwater Alternative Area in order to

avaoid shallow -water habitats of valuable shellfish and finfish . One cri

terion used (Pequegnat et al. , 1978 ) was that the Area is " ...outside the

principal economic and sports fisheries regions , including the royal red

shrimp and pelagic fisheries ."

( 3 ) LOCATION IN RELATION TO

BEACHES AND OTHER AMENITY AREAS (40 CFR $ 228.6 ( a ) ( 3 ] )

EXISTING SITES

Amenity areas in the vicinity of the Pensacola Existing Site are Pensacola

Bay , Fort Pickens State Park Aquatic Preserve (part of Gulf Islands National

Seashore ) , and beaches on Perdido Key and Santa Road Island . Prevailing

southwesterly currents should not transport dumped material toward Pensacola

Bay and local beaches. If site monitoring detects movement of the material

towards these areas in significant quanities , steps will be taken to

alter the disposal operation or discontinue disposal at the site .

Amenity areas in the vicinity of the Mobile Existing Site include Mobile

Bay and beaches on Dauphin and Pleasure Islands, Casino Pier , a 500 - to

600 -ft . pier , is also an important attraction on Dauphin Island . The Mobile

Existing site is located at least 4 nmi from these areas . An extensive

fish haven is located approximately 1 nmi south of the site , and bottom

currents may periodically transport dumped material toward this sensitive

area .

Amenity areas in the vicinity of the Gulfport Existing sites include the

Mississippi Sound and Ship Island (part of Gulf Islands National Seashore ) .

The sites are located 0.7 and 1.2 nmi from the island, where swimming ,

fishing , hiking , and picknicking take place. Although , prevailing currents
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should carry dlomped sed iments away from the is ! and during most o : the year ,

there remains the potencial that dumped material may be periodical.;

redistributed toward the island .

NEARSHORE SITES

The Peasacola Nearshore Alternative Site is a geographic exteasion o : the

Existing Site ; therefore, the above discussion of the Existing si :e would

equally apply to the Nearshore Alternative Site .

The Mobile Nearshore Alternative Site is at least 7 mi Srou amecity areas

on Dauphin and Pleasure Islands, and in Mobile Bay . Because of distance and

prevailing currents , dumped dredged material should cot affec : these areas .

The Gulfport Nearshore Alternative Site is 4.3 i from Ship Island .

Because of distance and prevailing currents , d comped dredged material should

not affect amenity areas on the island . Fish havens , represeating fishery

resource areas , occur withio 1.5 cm i of the Nearshore Alternative Sice .

Al chough prevailing currents should not transpor: dumped material toward these

areas , therethere exists the potential for periodic sediment transport in thei :

direction ( e.8 . , storm conditions ) .

MID - SHELF ALTERNATIVE SITE / AREA

The Pensacola Mid - Shelf Alternative site is located more than 7 ami from

Pensacola Bay and beaches ; therefore , disposal should havedisposal should have no significant

adverse impact on coastal amenities .

The Mobile -Gulfport Mid -Shelf Alternative Area is located far ( > 10 mi)

from dear shore amenity areas ; therefore, disposa ! should have no significant

adverse impacts on coastal amenities .

DEEPWATER ALTERNATIVE AREA

The Deepwater Alternative Area is more than 60 mmi from the nearest land;

therefore , disposal should have no sigoificant adverse impact on beaches and

ocher nearshore amenities .

2-22



( 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 $ 228.61a ) ( 4 )

ALL SITES

Material previously dumped at Pensacola , Mobile , and Gulfport ocean disposal

sites resulted from dredging of the Entrance Channel , Bar Channel , and Ship

Island Bar Channel, respectively . Quantities of material dredged and the

frequency of dredging operations has varied in the past , and is expected to

vary in the future ; dredging is on an as -needed basis , and is scheduled accord

ing to availability of funds and equipment (J. Walker , personal communication * ) .

For example, during the period 1970 to 1981 , an average of 740,664 ya3 of dredyed

material was removed from the Pensacola Entrance Channel per dredging cycle

(based on years dredging occured- every 4 to 5 years ) , but 1,732,615 yd3 of

material was removed in a single year ( 1971) ; at Mobile , an averaye of 485,776

yd3 of dredyed material was removed in a single year (1971) ; at Gulfport , an

average of 649,290 yd3 of dredgea material was removed from the Ship Island Bar

Channel per dredging cycle (every 1 to 3 years ) , but 1,751,500 yd3 of material

was removed in a single year ( 1977 ) . Thus , the quantities of material to be

dunced at the ODMDSS depend on the dredging requirements of the respective

areas . All material dumped at ocean disposal sites must conly with the re

quirements of the Ocean Dumpiny Regulations, and must be environmentally ac

ceptable for ocean aisposal.

In addition disposal at the Pensacola site will be limited to sand sized

particles only . Information supporting this site designation is based on the

fact that predominantly sand sized particles exist in the Pensacola area . The

effect of disposing significant quantities of silt and clay sized particles is

unknown and is therefore restricted .

Analysis of material dredged from the Pensacola Entrance Channel show that

93% of the material is sand. Because the sediments are composed primarily of

sand and occur in areas of high wave energy , the sediments were determined to

be environmentally acceptable for ocean disposal without further testing, in

accordance with 40 CFR $ 227.13 (b ) ( 1 ) ( CE , 1978e ). Analysis of material dredyed

from the Mobile Bar Channel show that an average of 86 % of the material is

sand . Because the sediments are composed primarily of sand and occur in areas

* J . Walker, U.S. Army Corps of Engineers, Mobile District, Alabama (1982)
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or nigh wave energy, the sediments were determined to be environmentally

acceptable for ocean disposal without further testing, in accordance with 40

CFR $ 227.13 (b ) ( 1 ) (CE , 1978f) .

In an evaluation report completed on 7 June 1978 , the District Engineers

concluiel that the dreiged material fron the Gulfport Harbor Ear Channel may be

considered substantially , the the substrate at the disposal site.

Therefore , the material is excluded fran further technical evaluation in

accordance with 40 CFR Section 227.13 ( a) ( 3 ) .

same as

Hopper dredges are used for the maintenance dredging of the Pensacola entrance

Channel, Mobile Bar Channel, and Gulfport Ship Island Bar Channel (J. Walker ,

personal communicationt) . The dredged material is not packaged, ani is released

when the bottan doors of the hoppers are opened while the vessel is underway

within the site .

( 4 ) FEASIBLILITY OF SURVEILLANCE AND MONITORING (40 CFR $228.6 [ a ] [ 5 ] )

ALL SITES

Surveillance of all Existing and Nearshore Alternative sites , and the

Pensacola Mid - Shelf Alternative Site could be conducted by either U.S. Coast

Guard aircraft or day - use boats . Because of the proximity of the Gulfport

Existing sites to Ship Island , use of shore-basej observers may be possible .

The Mobile-Gulfport Mid -Shelf Alternative and Deepwater Alternative Areas are

located farther from land; therefore, the use of shipriders or aircraft would

be necessary for surveillance .

* J . Meridith , Acting Chief Operations Division , U.S. Army Corps of Engineers ,

Moile District , Alabama (1982 )

tj. walker, V.S. Army Corps . of. Engineers, Mobile District, Alanana (1982)
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Monitoring ( discussed in detail later in this chapter ) is ieasible at a !!

sites . However , if the Pensacola Mid - Sheii Alternative Sice is located in a

hard - boteca area , a more complex monitoring plan would be required than to : 3

site with sand or silt- clay bottom . Also , could be higher 60 :

monitoriag a site in the Mid - Shelf Alternative or Deepwater Alternative Areas

because of longer travel time requirements , and for sampling at deeper depths.

a COSIS

DISPERSAL , HORIZONTAL TRANSPORT , AND

VERTICAL MIXING CHARACTERISTICS OF THE AREA INCLUDING

PREVAILING CURRENT DIRECTION AND VELOCITY , IF ANY (40 CFR $228.61a ! 16 ) )

2

EXISTING AND YEARSHORE ALTERNATIVE SITES

toIn shallow water gearly all the dredged material falls the bottom

immediately after dumping (Pequegnat et al . , 1978 ) . Only a small portion of

the fine fraction is lost from the main seteling surge, and this portion

seteles as individual particles . The finer particles usually take much longer

to reach the bottom than the coarser fraccion . Because dredged sediments from

Gulfport consist of fine- grained particles , turbidity plumes may
persisc

longer at a Gulfpor
ta Gulfport ODM DS than at a Pensacola or Mobile ODMDS , which will

receive coarser- grained material . However , after measuring turbidity levels

before , during , and after dredging of the Gulfport Ship Channel in Mississippi

Sound , it was concluded that " Dredging had no significant or lascing effect on

the levels of turbidity and suspended solids in the water column. The effects

of dredging on the background levels are insignificant when compared to the

effects of shrimping and natural events of weather" (water and Ai: Research ,

Iac . , 1975 ) .

Sediment dispersion and transport in the nearshore area is controlled by

prevailing wave energy , longshore drift , and storm induced waves and currents .

There is a strong westward- flowing long shore current along the Gulf side of

the barrier islands, with speeds averaging 1 to 2.5 kn , and increasing co 2.5

to S ka when augmented by cidal flows (Boone , 1973 ) . Westward sediment

transport is mostis most dramatically illustrated in the westward drift of the

barrier islands. In addition , long shore sed imeno transport averages 130,000

3

yd annually at the mouths of Perdido and Pensacola Bays ( ibid . ) .
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3 : 2

The Existing and Nearshore Alternative sites are located from approximately

1 to 7 mi offshore , and probably have somewhat slowe : cu::enc speec ; chan.

near the barrie: islands . Currents have not been measured at the Exisii :3 0 :

Nearshore I ternaciye Sizes . However , because si: 013 bocion CU : .e ... s

responsible for the erosion and migracions reported for the barrie: islands

and the mouths of Perdido and Pensacola Bays , significant long- tera

accumulations of dredged material should not occur in the nearshore region..

In addition , frequent stora passage should redist: ibute remaining sediments .

During hurricane Camille in 1969, bottom currents of 3. ! kn were measured in

the nearshore area of : Pensacola ( burray , 1970 ) .

A bachyaetric survey of the GulSpor : Existing Sites didExisting Sites did no : detec : any

sedicen : mounds from dredged material disposal ( CE , 1979c) . A backyae:: 10

survey of the Mobile Existing Site revealed a northwesterly ridge (approxi

mately lo hizn ) running through the soucher portion of the site ( CE , 1979d ) .

Because natural shoaling of about 2m has been reported for the 10 to 15a depth

range for the years 1851 to 1951 (Henry and Shenton , 1955) , it is not possible

to conclude whether the ridge in the mobile Existing site represents a sand

bar , or is the resul : o . d :edged material disposa!. No bachymetric surveys

have been conducted at the Pensacola Existing Sise .

The flushing characteristics of the nearshore region are 32 :: 2 :::: ; 3000

during the winter . However , during the Suome: density strati: icarion zay

occur , thereby potentially restricting vertical miring (terEco , 1973 ) . His

phenomenon is often reflected in lowered dissolved oxygen concent : acions in

bottom waters .

A consideration in selecting a location for an ODM DS is the potential for

disposal sediments to be transported by currents back into the dredged

channel , thus accelerating the shoaling rate and creating addicional

maintenance work . This is of particular concern for the Gulfport Exiscing

Sices , which occur immediately east and west of the Channel . Although sard

movement along Ship Island occurs the east during part of the year , the

primary sand covement is to the west and souch . Thus , material deposited in
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the northern end of the Existing Site ( eastern ) ay agaia have to be red edges

from the Channel , thereby increasing the dredging frequency and costs

(2. Rogers, personal communicacion ” ) .

MID - SHELF ALTERNATIVE SITE /AREA

Curteats have not been measured at either the Pensacola or Mobile -Gulfpor:

Mid -Shelf Alternative Sice /Area ; however , factors affecting circulation irca

the nearshore area to offshore areas up to 36m in depth include wind, tides ,

bottom topography , density discontinuities , and open -Gul: circulation (i.e. ,

Loop Current) (TerEco, 1978 ) . Currents measured offshore Mobile ia che

mid - Shelf region ( southwest of Mobile Nearshore Alternative Site) , ranged frca

0.4 to 0.9 kn . Near - bottom waters tended to flow about 90 degrees to the

right of the sustained wind direction ( ibid . ) . For instance , currents were

primarily directed towards the east in June and July with southwesterly wiads ;

towards che west during September - January with
September - January with northerly winds ;

transitional in May and August with variable winds (Schroeder, 1976 ) .

The Mid - Shelf Alternatives are in waters which are less than 300 in depth ,

and are considered to have good flushing characteristics (Tersco , 1973 ) .

However , during the summer , density stratification may
and restric :

vertical mixing . It has been suggested that during summer it would be

advisable to place dredged materials in deeper water (e.g., mid - Shelf region ) ,

where the water layer beneach the thermocline is thicker and contaias a la 3er

quantity of oxygen than in shallow water , (TerEco , 1973 ) .

DE E PWATER ALTERNATIVE AREA

Shoaling is unlikely to occur in the Deepwater Alcernacive Area because of

spreading and dispersion of the sed iment as particles settle through at least

400m of water (Pequegnat et al. , 1978 ) . In deep water ( e.s., Deepwater

Alternative Area ) , bottom -water nocions are generally not considered

sufficient to move deposited sed iments (Hirsch et al., 1973; Holliday , 1978 ) ,

R. Rogers , Ocean Dumping Coordinator , EPA Region IV , Atlanta , Georgia (1981 )
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et

although Pequegnat et al. (1978) stated that internai waves may cont : ibute to

sediment transport along the Continental Slope . Molina i al . (1979 )

reported bottom currents near the Deepwater alternative area oriented paralle !

to bottom contours, with velocities ranging from 0.04 to 0.3 kn.

( 7 ) EXISTENCE AND EFFECTS OF CURRENT AND PREVIOUS DISCHARGES

AND DOP LNG IN THE AREA ( INCLUDING CUMULATIVE EFFECTS ) (40 CFR $ 228.61a ) 171)

EXISTING SITES

not 007

The Existing Sites have been used since at least 1970 . During the pe : ios

1970 to 1981 approximately 3 , 4 ,
and 5 million yd3 were dwompes a the

Pensacola, Mobile , and Gulfport Existing Sites, respectively . EPA / IEC surveys

did detect significant adverse cumulative effects from previous

dredged material disposal (Appendix A ) . For instance , species and abundances

of infauna and epifauna generally were similar between the Existing Site and

reference station ( s) , and sinila: to those described for comparable nea: shore

regions of the northeastern Gulf . T : ace metal and CHC concent : acions in

epifauna collected within the disposal sites were low and below U.S. Food and

Drug Adiinistration action levels for fish and she isfish . In addisioa , wate:

column and sediment parameters measured at the Existiaz Sites were typically

similar ia value measurements taken at the reference stacions .

values were generally within or below levels reported in the literature ::

the area and , where applicable , were withia the quality criteria for marine

to Also ,

waters .

were

One excepcion to the above- stated trends, however , occurred a : Gulfpor:.

Significantly higher lead concentracions
detected in Existing Site

sed iments chan in reference station sediments ( Appendix A ) . However , sediment

composition was also different between the sites ; Existing Site sed iaents were

predominancly silt and clay , and the reference station sediments we :

primarily sand . The higher metal concentration in the Existing site sed isents

aay be related to grain size , since it has been reported that highe: aetai

concentrations are generally associated with finer-gained sediments, such as

those which naturally occur off the Mississippi Delta (Dames and more, 1979 ) .

However , dredged sed iments from Gulfport contained higher concentracions of
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mercury, cadmium , and lead than either the Existing site or reference station

( Davis , 1978 ) , indicating that metal enrichment of disposal site seriiments

could result fran dumping . In any event , metal concentrations in the Gulfport

Existing Site sediments were within ambient ranges reported for nearshore

sediments of the northeastern Gulf . Another exception occurred at mobile ,

where one reference station (Station 7 locatel south of Existing site) had

significantly higher lead concentrations in its sediments in June than

January, and significantly higher concentrations than at any of the other

stations ( including those within the Existing sites) during both survey

periods. Dumping ocurred at the Existing site (February-March 1980 ) between

the survey periods, and sediment grain size composition at reference Station 7

was similar between surveys . Because sediment lead concentrations were low in

Existing Site sediments, and other parameters (water column , sediment, biotic)

measured at the reference station were not significantly different between

surveys or other stations, it is not possible to conclude whether the nigh

lead concentrations were the result of the February -March dreiged material

disposal. In addition , lead concentrations in dredged sediments have been

reported to be a low 0.5 mg/kg (Davis , 1978 ) .

Although , no long -term or irreversible effects of disposal at the Existing

Sites were evident from EPA / IEC survey data , temporary or reversible effects

may include ( 1 ) increases in suspended sediment concentrations, ( 2 ) localized

mounding, ( 3 ) possible releases of ammonia , phosphorus , and some trace consti

tuents , and ( 4) smothering of sane benthic organisms .

Natural concentrations of suspended particulates in the area are high and

seasonally variable due to river discharge and rešuspension of nearshore

bottom sediments . Because of high background turbidity levels, the effects of

temporary increases in turbidity from dreiged material disposal should be

minimal (Water and Air Research Inc., 1975 ; Wright, 1978 ) . In any event

turbidity associated with dreigeri material disposal is short tem and levels

should return to ambient values as the inaterial settles to the ocean floor .

Discrete mounds of drengelmaterial may occur as a result of during activi

ties . However , dumped material should be transported and dispersed by curr

ents ani storm - induced flows , thus decreasing the likelihood of significant

accumulation and shoaling within the disposal sites .
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some

Results of elutriate analyses showed slight releases of TCC , phosphorus ,

and zinc from Pensacola dredged sed iments ; ammonia and paosphorus :eleases

from Mobile dredged sed iments ; and ammonia , phosphorus , and a : senic releases

from Gulfport dredged sed iments . Results of DMR ? studiesstudies indicateindicate tha :

releases such as these do not cause chronic water quality probleas because

concentrations are rapidly decreased due to dilution and mixing ( Brannon

et al . , 1973 ; Wright , 1978 ) . No bioassay or bioaccumulation studies have been

conducted since the dredged material meets the exclusion criteria of 40 C ? Sec.

227.13.

Smothering of benchic organisms, particularly species ofspecies of liaised

motility (e.g. , cube -dwelling polychaetes) , have probably resulted 9103

dredged macerial disposal . Results of DMRP studies indicace that reco !oni

zation of the affected area is fairly rapid when the site is located in a

high - ecergy environment and dredged materials are similar ia composition to

disposal site sediments . Recolonization rates by benthic org aaisms have aot

been measured at the Existing Sites , but it is anticipated that they would be

rapid because the species collected at the Existing Sices and

reference stacions considered opportunistic andand adapted for li : e ia

unstable areas (e.g., respond to periodic burial froc stoc accivity ) , ans

dredged sed isents similar to those che Existing sites . This is

supported by che lune EPA / IEC Survey, which shows that despite dumpir2 i ..

February and March , species composition and abundances were sizilar between

disposal site and reference stations at Mobile . However , recolonizacion may

be slower at the Pensacola Existingthe Pensacola Existing Site because the deeper overburden of

dredged material which could result at a smaller site ( relative to Mobile and

Gulfport) could decrease the ability of benthic organisms to escape burial.

many of

are

re at

not

The potential for bioaccumulation of contaminants in infaunal, epifaunal ,

or planktonic organisms exposed toto dredged materials is known . No

bioassay or bioaccumulation studies have been conducted using the dredged

sediments .
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ALTERNATIVE SITES

not atPrevious d : edged material disposal has occurrec any oi che

Alternat
ive

Sites / areas , with the excepcio
n of the Pensacol

a
Nearshor

e

Alternati
ve

Site . This site is a geográphi
c

extension of the Existing Site;

therefore , the above discussio
n

, where applicabl
e , should apply .

( 8 ) INTERFERENCE WITE SHIPPING , FISHING ,

RECREATION , MIHERAL EXTRACTION , DESALINATION ,

FISE AND SHELLFISH CULTURE , AREAS OF SPECIAL SCIENTIFIC

IMPORTANCE , AND OTHER LEGITIMATE USES OF THE OCEAN (40 CFR 5228,6ial (81)

EXISTING AND NEARSHORE ALTERNATIVE SITES

Extensive commercial shipping, commercial and recreational fishing,

recreational activities , and some scientific investigacions occur throughout

the nearshore region . The Existing and Alternative Sites are adjacent , and in

the case of the Existing Sites , partially within the safety fairway of the

major channel which serves their respective harbors . Hoppe : dredzes must

operate withia shipping lanes when dredging and t : aveli: to and from the

disposal sice; however , iatermittent use of a site should not iapede

commercial shipping traffic within the shipping channels . Haza : ds to

Qavigation are lessened by use of the U.S. Coast Guard's Area Vessel Trai : ic

System , extra caucion and awareness by the capcaias of hoppe: d : edges , and the

CE's publicpublic announcements to marines of dredging schedules

personal communication * ) .

to

Commercial and recreational fishing occurs , but is not geographically

limited the vicinity of the Existing and Alternative sites . Major

fisheries exist for menhaden and shrimp in the nearshore region ofi Gulsport

and Mobile . Some interferences with menhaden (extends 3 toni from sho : e ) and

white shrimp ( extends out to 20m ) fisheries aay occur as a result of dredged

material disposal . However, the disposal site represents only a saall portion

J. Walker U.S. Army Corps of Engineers , Mobile District, Alabama (1982 )
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of the total fishing area available . Offshore of Pensacola , commercial and

sportfishing operations center primarily around hard-bottom , artificial reef,

and wreck areas . The Pensacola Existing and Alternative Sites have

predominantly sand bottoms ; therefore , disposal activities should not greatly

interfere with major fishing activities in the area .

are

use

Other recreational activities in the nearshore region include boating ,

scuba diving , and swimming . The Pensacola and Gulfport Existing Sites

but not within , the boundaries of the Gulf Islands National Seashore ;

the National Park Service has aot noted any sigaificant resource impacts from

the Existing Sites (N. Guse , personal communication*) . With che

possible exception of a wreck in the Mobile Existing Site ( reportedly at the

southwestern bound ary) , the sites do not have unique features that would

attract visitors . Intermittent use of the sites for disposal operations

should not interfere with occasional recreational use of the areas .

No existing oil and gas structures are in the vicinity of the Existing and

Alternative Sites'. However , oiloil and gas development is proposed in the

vicinity of the Mobile Existing Site. It is not known to what extent site use

would interfere with potential future oil and gas exploration and development

operations .

No mineral extraction , desalination projects , or fish and shellfish culture

occur in the vicinity of the Existing and Alternative Sites.

Intermittent use

of the sites should not interfere with scientific investigations which may be

conducted in the area ; nor does dredged material disposal interfere with any

other legitimate uses of the ocean .

MID - SHELF ALTERNATIVE SITE / AREA

As for the Existing Site, use of the Pensacola Mid - shelf Alternative Site

would pose few interferences with other uses of the ocean . No oil and gas

development is proposed in the area , and no mineral extraction , desalination

N. Guse , Southeast Regional Director , National Park Service , U.S. Department

of Interior , Atlanta , Georgia (1981 )
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projects , or fish and shellfish culture occur in the area . Some commercial

and recreational fishing may occur in the area ; therefore, some interference

with fishing activities may result from site use . However , the site was

selected from depths shallower than where the majority of the hard- bottom and

reef areas which support the major fishery reportedly occur, and the disposal

site represents only a small portion of the total fishing area available .

Similar to the Near shore Existing and Alternative Sites, use of a site

selected from the Mobile -Gulfport Mid - Shelf Alternative Area would cause few

interferences with other uses of the ocean . Undeveloped oil and gas leases

occur in the ceater of the area . However , a site could be selected so as to

minimize iaterferences with potential future development. The Mid - Shelf

Alternative Area is located within a larger area , which is fished intensively

for shrimp and industrial bottomfish ; thus , some interferences with fishing

activities may result from site use.

DEEPWATER ALTERNATIVE AREA

Because of increased distance offshore , the potential hazard to navigation

from hopper dredges traveling to and from the disposal site may be higher for

a site selected from the Deepwater Alternative Area, than in the nearshore or

mid - Shelf region . However , as for the other Alternative Sites , use of a

deepwater site should not impede shipping traffic . No commercial or recrea

tional activities occur in the Deepwater Alternative Area ; therefore ,

iater ferences with other uses of the ocean would occur from site use .

00

( 9 ) THE DISTING WATER QUALITY AND

ECOLOGY OF THE SITE , AS DETERMINED BY AVAILABLE

DATA OR BY TREND ASSESSMENT OR BASELINE SURVEYS (40 CFR 5228.6 ( a ) (91)

EXISTING AND NEARSHORE ALTERNATIVE SITES

The existing water quality is primarily affected by discharges from coastal

rivers and bays , and from anthropogenic inputs into nearshore waters . River

discharges contribute appreciable quantities of suspended particulates
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( particularly near the Mississippi Delta ) and , co a lesse : excent , nutrients

and trace pollutants to nearshore waters . Periodic stosus iniluence the wa : 2 :

quality and ecology of the area .

rܘ

Phytoplankton and zooplankton studies have not been conducted at the

Existing Alternative Sites ; however , diacoms reportedly donina : e

phytoplankton populations and copepods dominate zooplankton populations in

nearshore Gulf waters . Plankton abundances are generally highes : during

spring and sumber (Simmons and Thomas , 1962; Christaas , 1973) .

Fish and shrimp dominate the epifaunal coorunity of the Existing sites , and

are typical of those reported from northeastern Gul : coastal waters ( Appendi:

A ) . Several of the species observed are common over sand and fine sediments ,

including shrimp, sea catfish , sand seatrout , flounder , and tongue - fish

(Append i: A ) . Seasonal variations in abundances of nekton at the nearshore

sites are expected to coincide with the nizzation patterns of dorisant coastal

species ( Chittenden and McEachran , 1977 ) .

at

The benchic community of the Existing sires were generally dominated by

deposit- feeding organisas (Append ix A ) . The in : au..a che Mobile anc

Gulfport Exiscing Sites consisted primarily og spionid , zazeloni:, 2.0

capitellid polychaetes and the sipunculid Golfinzia au : i a : biloba : a:.

Polychaetes were also numerically dominant ac the Pensacola Existing Sise ;

however, the cephalochordate Branchiostoma caribaeum (typica! of clean sands)

and various arthropods also were abundant . Differences in species composi

tion , diversity , and abundances among the Existing Sites appears to be related

to sediment type , and is consistent with distribucional trends reported in the

literature (Victor , 1977 ) . Generally , the Pensacola and Mobile Nearshore

Alternative Sites would be expected have fauna similar to thei:

respective Existing Site because of similar sediment type and geographic

proximity . The fauna at
at the Gulfport Nearshore AlternativeAlternative Sice may be

somewha : different from the Existing Site because of indicated di: ferences in

to a

sediment type.

:

Site surveys by EPA / IEC (Appendix A ) show that water quality and biologica !

characteristics between areas within and adjacent to the Existing Sites were

--
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generally siai! ar . Therefore , dredged material disposal at the existing sites

does aot appear to significantly alter exiseing water quali: y of ecolo3?.

Results of DMR ? studies indicate that changes in water quality from dredge:

material disposal are temporary, lasting miauces hours , depending on

dilucion , mixing characteristics , and 'parameter
measured (Wright , 1978 ) .

Similarly, changes in the benthic community (the parameter most likely to be

affected by dredged material disposal) was only temporarily affected in

high - energy nearshore regions , wich areas repopulated withi, nonchs (Oliver

et al . , 1978; Hirsch et al . , 1978 ) .

MID - SHELF AND DEE ?WATER ALTERATIVE AREAS

ocean

Specific data for the Mid - Shelf and Deepwater Alternative Areas are sparse ;

however , available information indicates that the water quality of these areas

is typical of clean open
water (i.e., with low concentracions of

nutrients , suspended solids, and trace recals) (SUSIO , 1975 : Slowey and Hood ,

1969 ) . Dredged material disposal should not adversely af! ec : the existing

water quality at deeper depths , primarily because of greater dilution and

dispersion relacive to shallow waters (Pequegnac et al . , 1978 ; Brannon , 1973 ) .

Diatoms dominate the phytoplankton coma unity of the Mid -Shelf alternative

Area , although dinoflagellate diversity and abundance increase of! shore

(steidinger , 1972) . Coccolithophores generally dominate the deepwate :

phytoplankton communities of the Gulf (Hulbert and Corwin , 1972) . As in the

nearshore region , copepods dominate the zooplankton community in nid - Shelf and

deepwater regions (SUSIO , 1975 ) . Biomass of organisms generally decrease with

depch , and polychaetes typically dominate the benthic community (Bauld, 1969;

SUSIO , 1975 ; Sokolova , 1959 ; Rowe and Menzel, 1971 ) . The effects of dredged

material disposal on mid - Shelf and deepwater environments unknown ;

however , it has been suggested that recovery of benthic populations following

disposal may be slower in more stable environments (e.8 . , deepwater areas) ,

and where there is a difference between disposal site and dredged sed isents

(Hirsch et al . , 1978 ; Wright , 1978 ) . It may be possible to match graia size

characteristics of the dredged materialof the dredged material to sediments of the Mid -Shel:

Alternative Area ; however , it is less likely that dredged sediments ,

particularly from Pensacola and Mobile ('primarily sand) , would match deepwater
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sed inents . Therefore , effects of dredged material disposal could be greace:

on deepwater benchos . However , in support of deepwater disposal of d : edzed

material , Pequegnat et al . (1978 ) noted that the density of organises in

deepwater areas is much less than the density of organisas in shallow wate:.

( 10 ) POTENTIALITY FOR THE DEVELOPENT OR RECRUITMENT

OP NUISANCE SPECIES IN THE DISPOSAL SITE (40 CFR $ 228.6 [ a ] [ 101 )

EXISTING SITES

not Surveysܘܕ of the Existing Sites have detected the developent

recruicment of nuisance species . Organisas collected within the si :es weza

similar to those collected in adjacent reference stations ( Appeadi: a ) .

Furthermore , the similarity of dredged material to extant sediments suggests

that the development of nuisance species is unlikely .

ALTERNATIVE SITES / AREAS

There are no components in the dredged materials or consequences of thei :

disposai chat would attrac : nuisance species to alternative areas .

(11 ) EXISTENCE AT OR IN CLOSE PROXIMITY

TO TER SITE OF ANY SIGYIFICANT NATURAL OR

CULTURAL FEATURES OF HISTORICAL IMORTANCE (40 CFR 5228,61a ] [ 111)

EXISTING SITES

Occur or

*

No resources of historical importance within the Pensacola

Gulfport Existing Sites
Sites (J. Rankin , personal communication J. Palae : ,

personal communication' ) . However , therethere are shipwrecks and unidentified

obstruccions in the vicinity of the sites. For instance , the " Bride of Lorne"

***

J. Rankin , Manager , New Orleans Outer Continental Shelf Office , U.S.

Department of Interior , New Orleans , Louisiana (1981 )

J. Palmer , Archeologist II ,II, Division of Archives , History and Records

Management , Secretary of State , Tallahassee , Florida (1981)
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( shipwreck ) is locateri 0.7 mmi north of the Pensacola Existing site; also

the wreck " Massachusetts " is located about l nini north of the Pensacola

existing site ; two unidentified obstructions occur at the southeastern and

northeastern boundaries of the Gulfport Existing Site (western ) , and two

unidentified shipwrecks occur within 1 nmi to the south and northeast of

this site . A steel schooner " Tulsa " built in 1909, reportedly lies at the

western boundary of the Mobile Existing Site . Proper management of dis

posal at the sites will ensure that impacts to these features will not

occur .

ALTERNATIVE SITES

NO resources of historical importance are known to occur in the Nearshore

or Mid - Shelf Alternative sites /Areas . TWO schooners, the "Marion N. Cobb "

and " villa Y. Hermano , " built in 1902 and 1891, respectively , occur in the

Deepwater Alternative Area , ( J. Palmer , personal communicationt) .

CONCLUSIONS

The existing Sites fulfill all criteria for site selection , based on

evaluation of the EPA Il site criteria and , in addition , because of his

torical use , are preferred over the Alternative Sites /Areas . In addition ,

recent EPA /IEC surveys (Appendix A ) have detected no persistent or cumulative

changes in physical, chenical, or biological characteristics of the sites

which could be attributed to dredged material disposal. However , potential

exists for some conflicts due to use of the Existing Sites , which could be

alleviated by the following recommended modifications:

The Pensacola Site.is small (0.64 nini2) carpared to other sites

( e.g., Mobile and Gulfport Existing Sites ) which receive similar

volumes of dredged material; thus , initial overburdens after

* J. Rankin op . cit . pg. 2-36

+ J. Palmer op . cit . pg . 2-36
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disposal may be thick . The deeper overburden of dreajed material

that could result at a smaller site could decrease the ability of

benthic oryanisms to escape burial. Recolonization rates by benthic

fauna may be improved by enlarging the permissable dumpiny area .

Enlargement of this site will also allow for more effective site

management in that if monitoring at the site detects significant

movement of the material toward beaches or other amenities measures

can be taken to mitigate any impacts before the material reaches the

site boundaries . Therefore , it is recommended that the Nearshore

Alternative Site receive final desiynation .

It is also recommended that the Pensacola site receive only sand

sized dredged material to illiminate impacts due to sediment texture

change from disposal of finer grain materials .

A shipwreck of possible historic importance reportedly lies at the

western boundary of the Mobile Existing Site . Until final determina

tion regarding the status of this wreck is made , it is recommended that

dumping be restricted in the immediate vicinity of the wreck .

The Gulfport Existing Sites ( eastern and western ) are located on

either side of the dredying channel . Because of prevailing currents,

material dumped in the northern portion of the eastern Existing Site

could be transported back into the channel, thereby increasing dredging

frequency and costs. In addition , shallow depths in the northern

portion of the eastern and western Existing Sites may limit the area

in which fully loaded hopper dredges are able to querate . Therefore ,

it is recommended that the use of the UDMDS be modified so that

dumpiny is confined to the western Existing site and southern portions

of the eastern Existing site, in depths greater than 8m (usable area

of the ODMDS reduced from approximately 7.7 nmi2 to 7.Onmi2) .

The following criteria of the Ocean Dumping Regulations are the most relevant

in recommending the Existing Sites (with the above modifications) as the most

favorable alternatives for receiviny dredyed material from Pensacola , Mobile,

and Gulfport :

The selected alternatives are located closer to the dredging channel

and shore than the other Alternative Sites . Surveillance and monitor

ing will be facilitated by use of the Existing Sites (criteria 1 and 5 ) .
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orThe Gulfpor: Existing CCMS consists of two sizes , ona ei : .. e :

side of the dredging channel . Because of prevailing currents ,

sediments dumped in the northern portion of the eastern Existing

Site could be transported back into the channel , thereby increasiaz

the dredging frequency and costs (criterion 6 ) .

Dredged materials have been dumped at the selected alternatives, and

no long- term of cumulative effectseffects have been detected; impacts

appear to be localized and short
At the Pensacola Existing

Site recolonization rates of benchic organisms af: er dradzad

material disposal may be improved by increasing the area of the

sice . No dumping has occurred at the oche Alterna : ive Sites

(criterion 7 ) .

The water quality of the selected site is principally influenced

by nearshore nixing processes , river discharges , and stores . The

biocic communities are adapted to a high - energy environmens , and are

characteristic of gearshore northeastern Gulf waters . Resul : s oi

DMRP studies iadicate that effects of dredged material sisposal öze

minimized at disposal sites in high - energy environmentsenvironments ( i : sch

et al. , 1978 ) . Limited site - specific data are available io : che

ocher alternative sices ; therecore, baselise
baselise studies may

aecessary to provide required information . However , mid - Shel: and

deepwater areas are typically more stable than nearshore areas , wich

better water quality and decreased biomass o : benchic organisms. IE

has been suggested that recovery of benthic populations followi::

disposal may be slower in more stable environments (ai : sch et al . ,

1978 ; Wright, 1978 ) ( criterion 9) .

not

The steel schooner " Tulsa" , built in 1909 , reportedly lies on the

western boundary of the Mobile Existing Site . I : is known

whether the wreck represents resource of historical importance

(criterion 11 ) .

a
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ینعمنیدب Stig

RECOMMENDED USE OF THE SITES

All future uses of the sites for dredzed za :aria ! disposai mus : cospin wich

the EPA Ocean Dumping Regulations -- a ; requirement which brings prospec:ive

dumping into compliance with the MPRSA and the
the London Ocean Duapizz

Convencion . The CE and EPA determine compliance with the Ocean Dumping

Regulations on a case-by-case basis when applications for disposal permits and

Federal project test results evaluated . General guidelines for

decermining acceptability of dredged material proposed :o : release a : a size

are outlined below .

are

PERMISSIBLE MATERIAL LOADINGS

3

Material load ings at the Existing Sites have varied fron yea: :: :,

depending on sed imeacation rates, and have not always been coacze

annual basis . Average volumes per dredging cycle iaclude 740,6

4 to 5 years ) at Pensacola , 485,776 yd
(every 1 to 3 years a: E

649,290 yd (every 1 to 3 years) at Gulfpor: (Table 3-14).S.:: ::

difficul
t

to assign an upper loading linic beyond whichsa

impacts will occur . It is anticipated that conciauarios :::: : San

volumes would have few , if any, sigaičicans acrerse s .

material volumes were significantly increased, thecase

be intensified to ideatify and mitigate potential arese .

MONITORING TIL DISPOSAL SITES

Section 228.9 of the Ocean Dumping Regulations sa

of dumping in a disposal site and Surround

evaluated periodically for in types eresSa

make the dis impact

Soi

.csssed

..3 : 2 ...

Thus , " if de deces

Administrat

historical ca

plan by d

and the ce : Nacional

( : 5 :)





RECOMMENDED USE OF THE SITES

All future uses of the sites for dredged ca : eria ! disposai uus: ccapij wich

che EPA Ocean Dumping Regulations -- a requirement which brings prospec : ive

dua ping into compliance with the MPRSA and the London Ocean Duspio

Convencion . The CE and EPA determine compliance with the Ocean Dumping

Regulations on a case- by - case basis when applications for disposal permits and

Federal project test results evaluated . General guidelines for

determining acceptability of dredged material proposed : 0 : :elease at a size

are outlined below .

are

PERMISSI3LE MATERIAL LOADINGS

an

Material load ings at the Existing Sites have varied from year to year ,

depending on sed imentation rates , and have not always been conducted on

annual basis . average volumes per dredging cycle include 740,664 yd3 ( every

3

4 to 5 years) at Pensacola , 485,776 yd (every i co 3 years) as mobile , a..c

649,290 yd? (every 1 to 3 years ) at Gulfport (Table 3-17 ). The:230 : 2 , it is

difficult to assign an upper loading linic beyond which significant adverse

impacts will occur . It is ancicipaced that concinuation of his : 0 : 10 d : edging

volumes would have few , is any , sigaificant acverse impac: s .

sigaificant adverse impac: s . I: dredges

material volumes were significantly increased , the CE monitoring erio:: should

be intensified to identify and mitigate potencial adverse effects .

MONITORING THE DISPOSAL SITES

Section 228.9 of the Ocean Dumping Regulations establishes that the ispace

of dumping in a disposal site anda disposal site and surrounding marine environment may be

evaluated periodically for certain types of effects.
The information used to

Bake the disposal impact evaluation may include data from monitoring surveys .

Thus , " if deemed necessary , " the ce District Engineer (DE ) and EPA Regional

Administrator ( RA ) may establish a monitoring program
supplement the

historical site data (40 CFR 5228.9) . The DE and RA develop the monitoring

plan by determining appropriate monitoring parameters , frequency of sampling ,

and the areal extent of the survey ... Factors considconsidered in making

to
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deterisation include requency and volises oi disposa !,psic3 . und ::::

nature oi che reizes material, dynamics of the size pizzi : 2 : ?:::43525 , 00

life nis : ories of the woni: 0 : 20 species.

The prinary purpose of the aonicoring poogaam is to casei.e wt.ache :

disposa! at the site is significantly affecting areas outside che si :e , and to

detect sizni isan : 10.3 - tern adverse efiecos . Consequen : ly , achi: 0 : 10

e forts aus : Survey the size and surrounding are3s , incivdir.g cont:)! si: 25

areas which are likely to be aiiected (as indicated by eari: = 20: 2 :

fac : ors , such 35 prevailir ; sed isen : : por:) : The resu : o : 300 02 : 2

survey's will provide early iadica : ions o : pocencia ! ac : e :se 2: iec : s 0 :sise

che side .

GUIDELINES FC2 TE MONITORING PLAN

The i3 :10wing sections oueliae the proposed acaicuri.3 equizeseas ::

disposa: oi credged macaria ! at the Pensacola, mobile, ad Gu ! :207: CMOS:

urder 1223.:0 of the Ocear. Dwaping Regulaciers. As discussed above,

sonicoria ; plan i !! be determined by the Dear.. A. The sosi : o : ing plus ::::

be eierec an the s2p! 1n3 resu ! is anė data
data analyses besora svar...e .

nazes ::. Che plan zay be made aice : revie .

Tr.e ::0posed elezen : s or the aoni: orias plan 2: the selec : ec sices can be

decenincs by applying the six coasideracions ou : ! izes bedon .

( 1 ) MOVEMENT CE MATERIALS INTO ESTUARIES OR

MARIXE SUNCICAROS, 08 ONTO OCEANFRONT BEACHES OR SHRE::::S

not

Prevailin3 southwesterly to westerly boce.com cur : 20 : 5 36 che Pensacola 20.0

Gu ! : po :: Existing Sites should 0 : ans por: -ateriais Orchard cowa:cs

shore , Dazine sanctuaries , or estuaries during most of the year . Cw::20 : 5

of shore oi Mobile are variable ; howeve:, the Existing site is zore than 6 -

6:03 shore, estuaries , o : sariae sanctuaries , which cec:22ses che ! :k2 ! : 03 :

oi dupec -a: erial being traasporsed ontocruasporsed onto 07 into these a : 235 . - ::::e ,

nonicoring the movement of dredged aateria ! Cowards sucre , es:02: ies ,

carine sanc :varias may not be necessary . 60 : the recommended sites . Foreve:,
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.:::::

the aciona! !2rine Pisheries Servicáss 2 : 7 : 255ed 00:02 : ..expressed concer .. : . :::::

potencial :: oreczej zace: ial shapes at the cü :: 0 :: 00:05 to 30::2

aice: Local curren : pat :erns , chus potencial: 125...;
cs

plank :00 aas larvae beweeg the Gui : and es:43: (..ississips: son... )

Exbe: 3 , personal communicacion* ) . Buildupo: cressed cate: 12 !sace : 1 , couis ba

detected by periodically conducting bachymetric surveys oi che Gw :: 0 :: 00.5

and adjacenc area .

( ? ) CVE ::E : 0 : MASHIALS TOWARD

PRCDCC..VE : SER ? OR SHEL : S2R ? AREAS

à : 23s?ens2 :512 3.c Gu ! :port3. Guliport ODMDS s represes swa!!

nea: shore regions iished for finish and shellsish . 1 : 2 comercial ,

iaportant organises of the Existia3 Sices and adjacent a : 223 a : 2 -ci! 25.5

are adapted to shiftiaz sediments characteristic of a high - ene : 37 enviro - en .

The dreiged waterial is physically sinilat co sediments in the disposa ! sizes ;

chus , the duped material will ente: the natural :: 26870 : 6 czcie, and soon ::

present crily ziniaal stress to indigenous bisheries species. Cors2c5 €::: ;; ,

woni:::: 3 1 : = szed sediment scvenes : towarós fisheries areas is :o : ces25533 .

area

The above discussion also applies to the mobile ComS; hoeve:, there is 2 ..

extensive iish raven approximately ! i souch oi che sice which : 27 :252 ::: 5 3...

iapo : tan : fisie : resource area . Dredged caterial appears to be sisila : ::.

composicio . co Exis: in3 Sice and adjacent sedients (Davis , 1973;

appeadi: A ) ; therefore , tracking the movemen : os dedzes saceris ! say 10 : be

possible . Zowever , higher lead concentrations were detected in sesisends ás a

reierence station souch of che disposal site ( in direction oi iisa avan ) ha.

ia sediments within the disposal sice or oche : Defe : ence scacions

(appendix A ) . Therefore, it is recommended tha: periodic bachy- e :::: surreys oi

the site acd adjacent areas extendisz is the southerly direction be conducted

ia order to detec : azy accumula :ion o : dredged 33 : 2 : 13 : 3e3r .2 :isa 3 : 2 ...

* D. Ekbe : 3 , Chief , Environmental and Technica ! Services Division , Yasiona!

Marine : isheries Service , Southeast Region , S:. ? ece : sbu : 3 , loric : ( i ; s :)
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( 3 ) ABSENC : 30. THE DISFOSAL SITE OF

POLLUTION - SE : SITIVE 3 ICTA CHAZ : CTERISTIC CE ILE G2 /E24 . ? :

Baseline surveys o . the existing Sites and adjacer.c a : 2: s have no: ce:2002:

significant diriarences in the fauna of the ODMDS anc aciucer : re : 2 : 2 : 02

stacionis ) (appendix A ) . However , bioassay and bioass :::::: ::cias oi

Pensacoia , mobile, and Gulipore dredzes sediments have ace ceea condo :es .

The soni : 0 :13 should , therefore , include periodic 5 : 02ss = ;

bioaccuaulacion tests on appropriate pollution- seasizive species (e.3 . ,

collusks, crustaceans , polychaetes) to ensureensure that future dredze na : 2 : 13 s

are acocoxic to biota . The plan should also include periodic sap!iaz o : the

benthic cocaunisy Co document effects of
of dieczed aateria ! disposai (see

consideration 5 , below ) .3

( 4 ) P2002 : 331 : 8 , C : SEASONAL CHANGES IX

wa ? Quis : ! C : SEO2 : CC ?05: 1 :08

0 ::: STS 11.3 31TABLE TO DRS GEOWILL

Resulis oi eiuc: iate analyses o : Pensacola , coile , and Guispor : d : acge :

sedienis indicate thac decec : able amour :so: ensaia aoć prosp 0 : 35 a ; be

released subsequens to doping (Davis, 1973 ) . Reieases o : 1:30 : -23.5 20.3

organics : d : edged sediments were either zino : Os uncececcableuncececcable ( sis . ) .

Disie: ences in Wa : e : quality becueen disposal size and : e : arence sicio :s were

not deteciei durias EPA / IEC surveys ( appendix A ) . Because released

constituene concentracions decrease rapidly due to dilucion 200 giring

( 3 : annon et al . , 1973 ; Wright , 1978 ), woni:oring che
Boni:oring the wate: qualisy is .0 :

recommended .

areDredged secimen : s fica Pensacola and mobile sinila : is. 3 : 3in sida

composicion co cire disposal site sed imeats , and no eflec : s on sedisent cex : 4 : 2

froc previous disposal were detecced during EPA /IEC su :veys (Appendix á ) .

Gulfpo:: , dradzac sed isents sicilar in Coposicion : 0 disposa! sizeare

---
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sediments , but were vi iger 3 : 5i. size char. the 3 ? : / :50 4 : 2 : 21:: 3:10 .

3203032 : i . : - 3 : 3 :02 seciments natur31 ) ; 1.072 : s ? 3 3.3 .3sissi ?::::3 is

approaches ::: ::: 22s : (Dorle anc 3.parks, 17 0 ) , :: is 10 : ? 0

concilda 2:12 : 7 : 3vious dispos: 1 1 : 5 :::::::: 3 5:: 2 , : 25 :0 : - 30..:

dist: ibucion 22 : 52: ns , were respons: 5 : 2 for the obserres high percentages vi

fires in the disposa ! si: e sediments . There : ore, i : is recomzenced :::

sediaens sraia size of the Gulspor : ODMDS and adjacen : 3:23 5e coniture .

The chemical composition of disposa! si: ë sedijen : 3 -2: 2 zene:::::: siz ::::

to 3 ? à112C reiesence scasionís) (appendix A ) . Excepcions include:::; 2 : ::::

conce ::t :acions ceasured at the Gu ! : 05 : Exis : inz Size , a ::: 3 : 2 e : e : enca

stacio : south o : the mobile E : isciag Si a . There :ora , i : is recommence 53:

trace es21 concen ::acicns in secipent of the Gulfpo:: ano bide CES a ...

adjaceit areas he periodically monitored .

Mi:orias sedimen : aia size at Gu ! :pors , and concentracions oi : 202

decals (H3, Cs , P5 ) at Mobile and Gulspor:, should be corcuctes Die

disposal sies and reference stations upcurrent and donc :::: ::.- 23 ::.

sice . 1 : 1 ::21: 1 , sediment samples cours be collected be::e and a ::: :::::

I zonei jisposa! : 9 desec : ::ec : s , 30.4 during 2.0 . oi che iou : 5823779

detes : :21: : seasonal variabilisy .

( 5 ) PROGRESSI: E , NC SEASONAL CHANGES IN

COMPOSITOCX 0 143ERS 0 : DEMERSAL, OR 32YTIC PICTA

AI OR NEAR THE DISPOSAL SITE ATTRI3UT:13 LE TO DR : GEDM3: 4 !

DMR ? resul : s indicate tha: Docile dese: sa ! organisms are ; 272 : 21!! ::

airected by disposal operacions (Wrighe, 1973 ) . Howeve:, beachiciniau ... are

more sensizive to dredged aaterial disposal because of chei: sedan : a : y sabii ,

and thus , may provide an elec :ive index for determining eiieces oi copias .

Because the species composition o : che benchic communisies oi the disposa:

sites and adjacent areas exhibited
seasona ! a.od specia! 13: 135::::

during the EP : / 12C surveys ( appendix A ) , a saupling design accou .. : 10: 3

these factors would be necessary for meaning : u ! ince : precision of resu::s .

Survey cia: secis could be established to saap ! e che disposa ! site anc a : 25

upcurrent and concurrent of the site to detec : spesia ! 42:12biliy

SO..e

.
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possibieاد:::.:::::::::::::::: eiiccis vi jisposal. Sacples coule

disposal opez3: 10.5-- ; .aoachs aiter disposai 3 : 13 5 is : Some ::: : .

(Olive: ec ai . , 1977) , and during each of cine :00: sessors :1 : 2 : :::::

first yea : to detec : naturs ! seasonal variabiiic;.

(6 ) ACCULATION OF MATERIAL CONSTITUENTS (IXCLUDING WITHOUT

LLITADIONS, EX PATHOGEXS ) , E MARINE BIOTA AT ORE SIT3

a

No bivaccumula : ior studies have been conducted usi:: :: csei sesisen : 5 1 : 5.7.

Pensacola , obila, o : Guispor:. haze : 0 : 2 , these studies shouis se con : 0 ::::

using appropriate Sc..visive marine organisas prio : CO desainasis o :

whecke: accumulacion o : caterial constituen : s in arine bioca 2 : o : 6.22: Che

sices need conicoring . If ic is deterised that bicacobuiarior. 2021yses

should be conducted , then comercial species of lisited zotili:; (co eos : e

is 6 : 0 dredged materia ! ) should be selectedshould be selecced for testing . 2P: / IEC

surveys did not identify comercial species o . liiced wordlicy cha: uid se

suitable for field studies . inoche: alteraa: ive cay be to place 2... asics: 9 :

0 : 3 aniss , such as !!us edulis , 1:00 tes cazes wichin and adjacen : 5

disposal si : es . The Sussels could then be resoveu periodic::::

bisacanesc : 05 20::yses (3 ? A , 1982 ) .

2-45

.
.

.
.



Chapter 3

AFFECTED ENVIRONMENT

a : e

Chapter 3 describes the ecvi: metal characce:: ssics oi

the aortheaster. Gul : of Mexico , including the region ere

the Pensacola , mobile , and Gulsport (DMG ) Exis : ias Sites

and alternative disposal sites/ 2 : eas losa ed .

Nearshore waters overlyias the FMG Exiscing Sices are

ia diuenced by : iver runofs acd seasonal weache: pasters.

The wacers of the Mid - Shelf and Deepwate : Alternative 223

are influenced by the Loop Cu :: ent . Sedimen : s : 32 6:03

sand at the Pensacola Esciscis Sice to silt acc c ! 2 ; at the

Gu ! :20 : Exiseia3 Size . Mid - Shel : Al : eriacive Area

sedi ests are saad asd gilt ;
gilt ; Deepwate : Alternasive

sediments are diverse , iscludia rock , shell , sand , s ::: ,

and ciay . The dea : shore PMG Existiag Sices are iahabices

by diverse and seasoaally variable beathic and nek onis

orzaaisus. Mid - Shelf Alte :aativeAlte :aacive Area comusicies a :

cypically less diverse with lowe: bicmass thao gearshore

COnsuaisies . Relatively littleliccle is kaowo about cine

indizes.eous fauna of the Deepwace : Alternative Azea .

2 : 2

are

Enri: 0.0.2.:3 ! characteriseics cha : cay ei :be: aiiece o : be ai:20 : 235:12

proposed credged =372:ial disposa! operacions are desc:22 o his ches: 2:.

Characteristics poca :ciaily airected by ocasa disposa ! 32:27:::;

caces::: a : as eicher geologica!, cherical, o bisingicas . :::::::::

ceta : 0 : 03 : and oceanographic iskoration also presences
chos

chapter because natural physical processesnatural physical processes influence the la : o :

sasa : : eieased

dredzes aceria! and che iapaces of sub se quent
sub se quent disposal .

biscoric

back3:0 urs of c :edging operations , and commercial and rec: ea : ionai resources

which say be aitected by dredged Date : ial disposa !, aze included in

discussion .

ܗܪܨ

are

Regional and size - specific informacion (where avai : 35 0 ) 523:: dins chia

Existing and alternacive Sites ( see Figure 2-4 ) 5 m . a : 1 : es

chapce:. si : e - specific surveys of the MG Exis: ing sites were conducted by

Environmental Protection Agency / Interstate Elec :: 9nics Co : 90: 2012 .. ( ?: , :30)

(discussed in Appendix :) . Si: e - specizi: iniracion : 9 : the bi! e - u ! : 0::

Mid - Sne!: Alser.a : ive Area are provided by the U.S. Tep3:sens o : ...::::8 :

suove ci che mississippi , Alabama, Florida ( LA ) ouce : Concine: 13 ! Si.cii .
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3S potensial 3:23 ior OTC
The Deenace : cenacive relas considered

development (20 ! inari e al . , 1979 ) ; inisica! 002:12 .::: :: :::: :::: ::::

ac chi ; 3:23 .

ENVIRONMEYTAL CHARACTERISTICS

CLIMATE

:Clima::::::::ܝ is parameters oi iaterest at a . C.M.ES aze si: 6292 : 3 :072 ,

wird souciscics , sto occurrences , andard foz . ui: tespezacoa ince : 20 : i ::

su : iaca Wase : s 203, particularly du: iag wa. periods, incluencesin ileaces verzicz:

s : 25iii : oi che wa : e:. Rainiall increases coascal :: esha: 2 : 2010 : 1 , trie : 25 :

...:::85:05 su::ace salinity and intensi :ying the vertical st : a :ificacion o :

che wace . Coastal runof : al so might cort: ibute suspended sesisen : s 2 ...

varicus chemical pollutants . Winds and Scor's generace and

cur : encs , which stir up and transpor: dredged mace :ial . å high incidence of

fog during particular seasons Jay aiiece navigaci333! sais ; 2 ...

dispose ! Operasions
.

Can waves

The c !ic: is i.:!ence oiha Gu!: o : 12: ico : asuics i assic Sne: 3

ard mi!: wise : 3 . The Beuda ish (3 sub szpisal arcicyclone) = oves 29 : 56:

Wesona : aos sc : 253 chers during spring andSe:, procusin3 593:1225: 9 : 1 ;

wijs ::. Che eastern Guli . During auton the high - pressure sis: a wezke : 5 27.5

shi.cs co the southeast allowing peae : razioa oi coccinea :a ! éoc p0 ::: 2 ::

masses . Significant frontal sysses pene cracing the Gulf each winie:

olabez i5 co ? 0 , resu ! :ing is scronz nor cherly wiads Guise exceeding 33 ko ;

and rapid crops in temperature , occasionally below freezing (SCA , 1972 ) .

AL TEMPERATURE

January is the coldest conch and z ust is the wa ...est co : ure

northeastern Gul : ( NOAA , 1972 ; CE , 1978 a ) . During the period 1974 to ! 977 che

maxime and mining ce = pe : a : ur es recorded Dauphin Island , it ! 35mma we2

35.2 °C and -1 ° C , respectively ( ? igure 3-1) .

ас
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Figure 3-!. Loothiy Miniam , ean , and ariau di: Tepe:aures ( °C )

at Dauphin Island , Alabama fra 1974 to 1977

Source : Schroeder , 1977

Ai : tease : 3 : 08es ove: the open Cul : ( id -Shel : Alternative Sice / 23 and

Deepwate : Alternazive Area ) exhibic smaller seasonal and daily :anges than 512

coastal a : 23 . ni: temperatures nea : che coast a..d in ofishore areas 2 : 2

siailar except during winter , when temperatures are colder near the coast (cs ,

1973 ) . In the region of the Deepwater Aiternative area , tenpe: 35ures :: . ; 2 :

i:03 ! ° C in january , to 29 ° C in Juiy and augus: ( 01in2: 1 et al . , 1979 ) .
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PRECIPITATIC :

Rai. is che cr.! ; signisican : Source o precizi :::::: :: C :::

(:ICHA, 197? ) . Co the averag?, precipi: asion is 22 ; -13 : 54 1 : 3 ,; : 15

the yea: ( igwa 3-2 ) . However, sinisom precipitation occurs doing auto

and saxial rainfall occurs during the spring andsee thunderstos se 3:07 .

Average yearly precipitation ranges from 150 ca at 3iloxi, Mississippi

173 at Mobile , Alabama and 160 Pensacola, cica ( C :, ! 9 :32,5 ;

Chriscas , 1973) . Tocal annual rainfall at obiic ranges : a visi

:07 to a maximus : 231 C ( CE , 1978 a ) .

at

ICS

Prevailin3 cea : shore su : lace winds are typically from the souch :: 0 ::

through July , on the eas : in August and September , and 5 : tre act : che

360
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2 : 0
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(m
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160
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F I O DI FA I sto DI
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Figure 3-2. moothly Precipitacioa a : Czupaia

Island , Alabama f : 55 1974 CO 1977

Source : Schroeder , 1977
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recaince : ji che yaz: (NCAA , ! 972 ) . Over 50 % of choc winds a : 2 i : excess oi

ka ( igure 3-3 ) . In the region of the Deepwater 4! cer.2: 1v2 : 23 , 232:32

wind direction shi : s :: Co the northeas : i . 'anda : : Soucit .; ... VE

( clinari et al . , 97 ? ) . Average wird speeds in his oris :072 re; : 9 . Var;

So 8 su iz July to ! 5 ka i. eirasy.

STOMS

eve.s

Thunderstorms, broncs , extzatropical cyclones , and topics: cycoones 2 : 2

important c ! isacic in the northeaste... Gulf of Mexico (504 , 1972 ) .

Thunder 5 :070s Day occur throughout the yea : ( cc , 196. ) ; nomere:, the highes :

frequency of stones is iš June and Judy . there is a 40 :: oc° / 30 ca::

probability oi chunderstora occurrence during sure:, and a 20 -3 399:00 21 ::

probability during winter . Most thunderstos Occus wichis. 120 ei oi che

coast (DOC , ! 98 ! ) .

Fron : a ! systegs (norchers) associated with poiar ai: Dasses ere. cie

2or chea Gu!! from October through March ( Te : Eco , 1978 ) . orchers may persis:

47 to 4 days , producing lowered ai: ten per atures, high winds Cup : 33 km) ,

and large waves (up to 7x) ( TerIco , 1973 ; NCAA , !972) .

SPEED (kn )

CALM 1 TO 5 6 TO 15 > 15

N (MAGNETIC )

3.6
11.5 2 .

2.5 2.9
5.0 7.2 0.3 1.5

·O
C
C
U
R
R
E
N
C
E

(%)

3.3 W 4.4 3.5 E 2.6 8.2 0.2 1.0

6.1 5.4 7.1 0.6 0.2

6.1 7.6
0.7

15 •

S

Figure 3-3 . Aboual Wiad Roses at Dauphia Islaod , Alabar

Averaged from 1974 to 1977 (32,235 Cbservacions)

Source: Adapted from Schroede:, ! 976
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܃ܵܪ$.:-;:ܕܝ

Extrac:opica! cyclones (blue northers) exhibic a preferred rack ave:

cent: a ! Gu!: in February . These 3 : 0 ms develop priza: - 02:22 01:21:,

but a few ċevelop ove: the north coas ? Or the opez Gu irse ...

shows che preier : ec :: acks oi che se soors. asc 2 : 2 20:22:12

:::::::::::

intense , although bu !! gale force winds may develop in the presence oi 3

sufficiently large pressure gradient (DCC , !95! ) .

The tropica! cyclone season in the cent:al arc eascara. Gu !!!asss :: Way

until Decembe: ( DCC, 193! ) . September has the highes : probabii:: o : opica !

Storm occurrence . Figure 3-5 shows the probabi! isy oi cuciones a : 27. the

coastal areas oa mississippi, Alabaa, acc !orida .

Hurricane Cea : lle (1969) was probably the MOSC intense and dessous : ive

hur : icane to affect che northeaster . Gu!: of Mexico du:: 8.3 chis cercury .

Maximum sustained wiads were estimated at 175 kn ; scor su : 3e was observed to

be about 7.62 (25 ft) (DOI, 1974 ) . Ship Island , Mississippi (aea : Gu ! : orc)

was breached during hurricane Camille , leaving a 2.5 - i gap of shallows (! to

2a ) se para : ing the remaining halves of the is! ard .

MOBILE

PENSACOLA

GULFPORT

30*
o
l
a

J
A
N

FE
B

NO
V

-
F
E
B
-

-

-

-

D
E
C

25.Y

95 * 90 ° 33 July

Figure 3-4 . Preferred Tracks of Extratropical Cyclones is the Gulf of Mexico

Source : Jones et al . , 1973 (aite : Kein , 1957 )
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( > : 00 KN
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Figure 3-5. Probability of Tropical Cyclose , Hurricane , o : Great Burricane

Cccur : 23 in Any Year af Pensacola, mobile, acc Gu ! :90::

Source : Jores et al . , 1973 (aiser Siapsos acd Lasteace , 197. )

ECG

in

on the average, fog occurs 37 days a year in the northeastern Gui:; the

highest frequency of coz is from November to April ( Xoat, : 972 ) . 5022

condicions usually arise when way Gulf air comes contact wizi. be

relacively colder !and , but also may result the seaward dril: o :

radiationally induced land fog (DOC , 1981 ) . Normally the condizion .as : s 50 :

3 to 4 hours , but cay persist for several days (DOI, 1974 ) .

PHYSICAL OCEANOGRADSY

Physical oceanographic paranecers determine the casure and exten : o : rix : 3

zones , which influence sediment transpor : ard the chemical enviromen : a :

ODMDS . Sorong temperature or salinity gradients inhibit mixing of suriace 2 ...

bottom waters , whereas waves aid such mixing , resuspend bottom sed imen : s , and

a ! fect water turbidity . Currents , especially boccon currenes , determine che
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direc ::cr., and incluence the exten : o : sedisen : 5 : ansșo:: :::9 2... ous oi tre

ODMDS . Tida ! currents may conc::bute to chethe transpor : oidu 22 :eris ;

bus they usu2 !! y do 1.05 add ne : direcciona ! eiiec : s .

.

WATS : YASSSS

an

Wate : passes in nearshore and mid - She!! resurs ci che Guli of 2xico 2 : 2

highly variable , and their distribution is subjec : to sea sora ! changes in the

voles oi river discharge and the degree of iscusion oi Loop Curren : ' a : 2 : 3

(Figure 3-6 ) . Total rive: discharge into the wes :en ha!! 0 : the orches: 2 :

3

Gul : is escicated 124 billion lyg (Schroede: , ! 97:). ::2sina : 2 :

discharge voltes are usually greatest from Decembe : ch :00gay ( C : 2003 ,

1971 ) , Peso: low salini : y Mississippi ?ive: wa : 2 : can ext2... : 50 -i 22s :

and souch o . the ississippi De! : a ( Ichiye e : al. , 1973) . these le..ses o :

low - sal ini: y water may become ea crained in the Loo ? Current and ever::a :.y be

transpor : ed eastwa: alongeasowa: d along the edge of the Con : inensa ! She!! ( Schroede: ,

1977) . Freshwacer plces may create horizonta ! - or vertical -der.sisy giaciez : 5

thac induce secondary circulation patterns (Schroede: , 1977 ) .

Loop Current Waters are characterized by sa: ini: ins exceeding 15.7° ;co 2.:

suriace cepe : 2 98es rars : 3 f : 00 ?? Co 24 ° C (Gau!, 1967 ) . :::::: 8:: 2 : 2 !.

( 1979 ) seported tha: variacions in the stren3 :50: the Loo ? Cu :: e:: 2 : 2

necessarily sea soral ; therefore , che presence or absence of this dis inc : ive

waser mass over the outer She!! and siope is nos precic :25.2 . ce ::crec voz

Curres : eddies cay transpori Loop Cur: eat Waters cor :hwa : ė , ciosa

4.3 mi from the coast aear Pensacola (Huh es al . , 1981 ) .

as

wase :

or

Molinari et al . (1979 ) described several identifiable wače : rasses i.. che

region of the Deepwater Alternative Area . The upper portion o : the

column was occupied seasonally by Loop Curren : hacer, Loop Transizion Pacers ,

Mississippi River Discharge ?llowme hacers. the sub su::ace laye : was

composed of North Atlantic Central Wate:, charac : e::: ed by tempe: 35 :23 o : 10

to 15 ° C and a salinity range of 35.2 to 35.9° /00 . Acarctic ! e - edisse

Water occu:: ed is. che lower ard is cha : acterizec by 2

tenperature of 6.2° C and salinity o : 34.9° /00.

water colum ,
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WATE : TEMPERATURE

Suziace water cesperasures ranged fr03 a low oi !6.9 in. '2.12 : 7 : 25:32.

o : 29.5 ° C in une in the vicini: y of the mobile Exis : in Si : 2 , 2 : 00 : 3.9

(Jacury) to 26.5 °C (June ) in the vicis :: y of the Gu! :20:: Exiscing si :2 , 2 ..

from 1 ó. (vanuary) co 26.3° C (June) in the vicinity of the Peasacola sis: 1 3

Sice during the EPA / 13C surveys ( see Appendix A ) . 30:50 . wate : tensera : " es

during the surveys were lower than surface temperatures ia june , and enged

fr om 15.0 (Jacary) to 22.3° C (Juce) ac mobile , from ! 5.0 (January ) : o 22.9°C

(June) at Gulspor:, and from 15.8 (January) to 22.3 ° C (ouse) a : Pensacola .

Tesseracute ceasurenen :3 cakea during the EPA / ? 9C surveys exhisi: 24 a soa! . + :

range of seasonal variation than temperatures previously repo : cec . 7 : 27ks e :

al . (1972 ) reported 12.3 ia January to 30.3° C in Judy for surface , ans :-.5

(January) to 29.5 ° C ( July) for boecom temperatures o ::shore (9 ) Gu! Spo::

(Tersco , 1978 ) .

Warning of suriace waters in summer results in a stratified wa : 2 : coils ::

nearshore and rid - Shel : waters of: Alabama , Mississippi, and Louisiana

(Reitsena , 1930 ; SUS : 0, 1977 ) . Temperature dilferences o : 5 do 5 ° C beshee..

su : iace and boc : wate : 5 have been reported (12::co , 1973 ) . Sisia:

temperature dir: e : ences (4.4 co : .9 ° C ) were observed in the vicini: y vi tha

Mobile Exiscing site and , co a lesse : extens , a : the Gul : ?01 : (3.5 c . -3°C )

and Pensacola ( 3.3 to 4.0°c ) Exiscing Sides ducing the one ! PA !!EC5er's

( gee appendix A ) .

Sur face water temperatures is the region of the Deepwa : 2 : cerna: ive 423

ranged from 15.5 ° C in February and march , co 29.7 ° C in August 1978 , and had a

seasonally constant bottom wacer temperature of 5 °C ( lisari e : al . , 1979 ) .

The mixed layer varies from the surface to less than 10m in summer to greater

chan 2000 in winter . A strong seasonal thermocline develops in oifshore

waters during the som er , while the bottom of the permanent thermocline

remains near 300- ( ! inari et al ., 1979 ) .
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SALINITY

2.dos

Salini-y is highly variable i : nearshore

ans = ::-:::

western par : of the 20 : 35e3s :27 . Gu :: 0::::: . 8 ::::: 2 : 2 : Si . : - $ ; : ;

typica.ly highest
highest during ate Suome : and fa!!, lcwes : doi::3 ' in : - : ..::

spring, and iablueaced by freshwate : runoi: ::03 coastal rive: 3 an.

iacrusions of Loop Curren : Waters ( C2 , 1979a ; Gaul, 1957 ; Tersco , !973 ) .

aze

wa : 2 : 3

Suriace water salinities ranged from a low oi 3 : .95 i .. w..e : o a h : 3 o :

33.59 ° / 00 i : January in the vicini-y of the Pensaco: a Exiseisz si:e , irc

22. !4 ( ure) 60 34.02° /00 (Par.ua:y) in the vicinity of the 106 Exis: 1 : 3

sice, and iron 25.66 (June) to 28.97 ° /00 (January) in the vicinity of the

Guripor : Existing site during EPA / IEC surveys (see Appendix A ) . Lower Suriace

salinity in June rather than January is consistent with historica ! daca, and

has been actributed to freshwate : outflow 6:09 rive : discha: ges curi: 3 the

spring and suzer rainy season ( Thompson and Lecing, 1978 ; Tersco , 1978 ) .

However , surface salinicies of:shore Pensacola are not as variable as those

near Mobile or Gulfport , due to the dininished impac : o : sive: discra : 32

( Tersco , ! 973 ) . Salinity increased with increasia , ceşth ; 50 : -05 E : 2 :

salini: y generally exhibi: ad ! ess seasonal variacion. Cha .. S : 3 : e

during the 2 ? : / IEC surveys , which is consis :en : with his orica ! 12 : 2 12.0-950 .

and Lexing, 1973 ) . Bottom wate : salinities ranged i : oc a 100: 33.77 i ..

January to a high of 35.01° /00 in June in the vicinisy of the peasacala

Existing Site , fpcm 34.07 (January ) co 35.87° /00 (June) in the vicinicy of the

Mobile Existing site, and from 29.72 ( January) to 34.71° /00 ( June) in the

vicinity of the Gulfport Existing si : e ( see Appendix A ) . Dis: e : erces benean.

suriace and bocoon wace: sa ! inicies were as high as 3.1°/00 at the Pensacora

Exiscing size, 13.1° /00 at the Mobile Existing Sice , and 9.0° / 00 a : che

Gulsport Exiscing Sites during the June EPA/ IEC surveys ; differences be :ween

surface and bottom salinities were typically less than 1.0 ° / 00 as the existing

Sices during January . It has been reported that when low salini , Suriace

waters override high salinity bottom waters (as in june surveys) 3 cis : inc :

density gradient is formed which ! ici: s versica ! ixing ( 2 : 6 : 9 , 973 ) .
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Suriace salinities insid- she!: waters during January and 37 3 : 2 sign in.

Figures 3-7 and 3-3 . Surface sa! inities typically range :: o 25 to 32° ; 30 ,

while boccoo water salinities range is 32 :0 35 °;co , cepending :: 2 ::--

of river discharge ( hocpson and Lening , 1973 ) .

Surface salicicy is gener aily less variable in the deep occa.. cha .. ia

nearshore regions (? e quegnat et al., 1978 ) . Howeve : , ! eases ( < ? Ce th :::) o :

lower sali: icy wace : ( 33 observed in the regior. o : che

Deepwater Acersative Area during February , Jure , and 35€ oi ! 975 , and were

attributed to patches oi ississippi River discharge (Molina:: e : al . , 1979) .

co 35° / 00) were

CIRCULATION

Ci: culacion or the concinental Sne:: ia che no::heascara Gu !: oi Mexico

results from a complex interaction between the Loop Currens , and esbec : s o

winds, cides , and dear shore deasidy gradients . la general , circulacior. in.

offshore areas of the Gul ! is dominated by the Loop Current, whereas nearshore

circulation is in !! uenced to a greater extent by loca : condicions: tida!

currents , wirds, and densidy gradients (S US : 0 , 1975 ) .

e Loop Current is an extension oi the Yucatan Cur : 23 :, whick 2:52:52

Gulf o : Mexico through the Sc: aics o : Yucacao. ad Sows 20 : 06ard vass the

Mississippi Delta . Approaching the contineata ! Marzin the wo? C:::::::::::::

eastward , 10ws parallel to the bot : concours , and eventually exits the Gu

chrough the Florida Serai : s . The strength of the Loop Cu :: en : varias :

1 to 4 kn ( Leipper , ! 970 ) .

Circulation in the vicinity of the near shore Existing Sites and mid -sha::

Alternative Area is influenced by cides , density gradients , bottom co pog : a phy ,

wind , and occasionally by detached Loop Current eddies (Ter Eco , 1978 ) . midal

currencs predominate in che intediate vicinity of cida ! passes , reaching

velocities of 1.4 and 1.5 kn during ebb and flood cides , respec : ively , 26

Mobile Point ( Boone , 1973 ; Ter Eco , 1978 ) . Current velocicies up to 1.5 km

have been measured in ship Island Pass (near Gu ! :pors Existing sizes) (mace :

and Ai: Research Inc., 1975 ) . The direction and relacive agnitudes of cida!
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currents in the vicini: y of the Pensacola , mobile , and Cul : 20:: Exis: ing sizes

are shown in Figure 3-9 . Strong cida ! currents in the respes:? 23833 3;

Strongly
is : vence sediment c : anspor : ard deposi : 10 . ..ea : Rica: 50: ,

scouring ofof the ent: 35.ce channels, and 1 : 20.990 : 0 0:12:43:
os ! : 2 : 2.5 -2.1.2

igvertebrates and fish inco and ou : of adjoini : 3 estuaries .

Sustaiaed winds are a dominant force influencing the direc::on. ar.d veloci: y

of nearshore and id - She ! currents ( Te : Eco , ! 973 ) . Prevaili : 2 souche : ! ; or

wester ! y wiads produce a set easterly tzansport, while winds with no : 52 : 7 0 :

easterly components typically result in wester ! y surcace czas.07 .. CU : 3

periods o : southeas: 2 : ! y op 20 : ehWesterly wiads , the direc : 10. vine : 57:32

t: angport will be determined by the cida! stage , volle o rive: discharges ,

or othe: local cocdicions ( Te : Ec3 , ! 973 ) . Nearshore wind partes ( discusses

previously under " C ! isace" ) produce a aet westerly surface wate:

from September 30 April ; however , the westerly slow from February to as::. is

re ! acively weak . Nec easter! y flow occurs during June and July , arc ay are

August are typically transitional periods ( IerEco , 1978 ) . Schroeder (1975 )

recorded near- bottoc cur : ens veic : ities ranging ! : 00 0.6 to 0.9 k . approxi

mace ! y ! 4 i souch oi che east and of Cauphia Island , Laba; 5.0 *

directed at right angles the direction of the predican : winė 12 :32: 2

3-10 ) .

2 s

CO

No bottom current speeds at the Exissing sides have been reasur2Ć Ćurias

extreme weather conditions ; however , Forristall et al . (1977) reço :: ad

velocities for near - bottom She!! currents of 3.9 kn during the passage of

tropical Store Delia in 1973 , ard Murray (1970 ) recorded bocom Cur: 22 :

velocicies of 3. ! ka is aear shore area of: Pensacola dui.a.3 19 : 13272

Camille in 1969 ( see Appendix B ) .

areSurface currents in Shelf- break areas o.fshore che 2000 depca con : 0 " *

cypically controlled by the Loop Currenc (Pequegaat ec al. , 1978 ; Gaul, 1967) .

Persistent winds, Loop Current intrusions , and internal waves may also aries :

surface and subsurrace circulation in the region of the Deepwa : 2 : 4 : 2 :03:12

Area (? e queznac et al . , 1978 ; Huh es al . , 198 ! ) . Dri : c - boc : ! e soucies in the

region ou the Deepwater Alternacive Area by Tolbert a..d Salsaa ( 964 )

indicated a net onshore movement of sur face waders north 0 : 29 ° 3 , a..d
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oiishore Jovenant souch o : 29 ° y lacice from January to :: - ; - S :

through November , ne : westward sur iace water wou mea : as indicooed . MO ..:::

e : al . (1979 ) reported bo :: 00 curren : the Deepwa:: : 2 :03 :12

orica :ad paralle ! to boscos concours with velocities ranging iro ) 9.C : 0

2.3 ..

ننجت

WAVES

Summer

In. che aor cheastera Gu !! 3reatese wave heights occur 670- Cc :sbe: co 2:35. ,

with the smallese during spring and (31CAA , 1972 ) . hica wios speeds

exceed 5 ka , 92 % o : the waves ciishore have wave he : 37 : 3 0 ? : o 5 : : , 20

period o : 4.5 to 6 secords (CE , 1973 ) .

la che area aorth and east of the Mississippi Delca , waves zoally are

directed to the west wich a dortherly or soucherly componens , depending on the

wind direccion ( Scruton , 1956 ) . Boone ( 1973) reported cha : prevailing

soucherly and southeasterly wirds produce waves directed in a corch westwarc

direccion along the seaward edges of the barrier islands. mese waves : 25: !!

in wester ! y longshore current flow in depths less than 63 . The veiocicy o :

che songshore curren : is typica!!y !.0 : 0 2.5 kn , exceps during occ cice

whea velocizies may 2 ? 0 ach 3.0 .. Yor :heas : e : ly wires du : 23wines during auto.

produce waves directed towards the souch we s :. with the or.se : o : " ...oche : s , "

wave direc:: ons shio: toward the south o : soucheast. waves duri: 3 hur::: .es

powerful enough to discuro bottom sediments Dost che Sr.e::

( Scruton , ! 956 ) . The probability of wave heights reachicz or exceeding 4

(12 ft ) is 0.1% a lace summer and 3.2% in February . Waves greater than. 52

(20 5:) have a probability of occurrence of 0.5 % in Decembe: (NCAA, ! 972) .

Wave heights of 1cm (3 ! it) occur on an average of once every 5 yea: s , and !40

(43 ft ) waves are expected every 50 years (NCAA , 1972 ) .

are ove :

GEOLOGY

Geological information relevant to an ODMDS includes ba:hyet: y , sedimen :

characteriseics , 27.d dredged naderia! characteristics .
Bac...yet: 1c 2 : 3

provide informa: ijn on boctor stability , persistence o : sediment sounds, and

sho alir3 . The type of boccon sed isents strongly influences the composi: 10. o :

3-13



resident benchic bioca . Differences in sedinen : Cypes becaen 0:32: CDS

sedients and died mace : ia : c2.. soo:erimes be used as :::62: 3 :: :::::::

areas of bo ::00 influenced by discosa: o : dredged care:::.. C:::::::... : *

sedisen : type caused by disposal say produce siznidisan : 22.325 Chic::::

characteristics and in the composi: 10 . o . beschic biota .

the northeastern Gulf o : Mexico , 6:00 Wessern ?10 : ida co the Mississ : ?? :

Delsa , is characterized by three rajor de posiciona! syste= s : cie

Mississippi -sladma She!: system , the western Florica bar: ie: spio anc is and

system , and the Mississippi Soud barrier island syste : 6 : 13 : 2 3-!! ) .

The Mississippi- a! ab oma Snel : extends from the Mississippi River de.:3 ::

the De Soto Car.yor , ard from the steep , narrow score race of the bar : 12 : island

systems to the 200m contou . The Shelf is about 70 romi wide at i : s western

edge , narrowing to 30 meni aear the De Soto Can yon ; it is a broad, cea: 1: 2 :

plain with a gradient varying from 0.6 / .com of : Lobile Bay co 1.5 / !e 0 ::

Pensacola Bay . The slope iacreases to 6 / lom nearnear the 6c cor.cor ( 200ne ,

1973 ) .

more

Sedisen : in :!ux from che mississippi River has resu::edia :2 : 2::vel;

Smooch gur ace to pog : 3phy in the western por ioa o : the Gu ; 23s : o obi.e

Poia :, however , the Shelf surface is highly :: re3-! ar . is toe 52..Ć s.23 :

thias toward the east , the linestone kars : to 203 :apry oi che mese ? orica

Shelf precominates ( Boone , !973 ; Doyle and Sparks , 1980 ; Gould and Siewa::,

1956 ) . 05.shore 5:00 Pensacola , sed imen to free socis formacions wish coral and

ocher invertebrace growth exist ac depths of 25 to 30m (moe, 1963) ; chese

become numerous unti! che reef- interree : facies is reached . The

Mississippi -a.abana reef- interree . facies occur along the she edge ( ?: 36e

3-11 ) . This zone consises of a series of well -cenenced carbonate ard

ter : igenous sand pinnacles abouc 1.6 ku wide with an average relief oi.99 ,

interspaced by an unconsolidated sand- s : ! : - clay mixture ( 3000e , 1973 ) . The

concinenta ! Slope from the Mississippi River Delta to the De Soco Caryon is a

region of sed isen : instability and is parked by ac : ive sudilows , s !imping, and

erosiona ! : ows and gu!! ies (DOI , 199 ! ) . Evidence of recent s ! ins 2.30

exists in the bottoo of the De Soco Canyon (Pequegna:, et al . , 1978 ) .
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The barrier is.ard sysims 2 : 0 Composed o : segen : ed 02:25 : s2..

islands broken by shallow passes havin3 vidths coop3 : 251e to the 13th of

che islands (Shepard , 1950 ) . Barric: islands a ? o = 3 the Mississipp. ,22,

and we soera Flo: ida coast were formed win the subcarger.ce oice306

: idzes in the booceae pericó ( by:, ! 957; Shepard, :950 ) . he is : . s .. :

spits consist of a broad beach backed by dunes ocche Gu!: side , ince - :::20 :

beach and ma: sh areas in the iaterior , and acoche: dune bank or che aainian :

side .
The average width o the islands is less than 0.6 ka , anc d'une heigh :

aver ages 3 to 6a , with a maximum of ! 2m ( Boone , 1973 ) . Thei: 12.gchs : 21:39

fr ou less than I CO Over 30 . The barrie : is ! and sand facies is " s : a !! y

less than 12m thick , alchough it can reach a xos bou 2C- . The

shore face of the barrier islands slopes abrupc ! y to depths oi 5 : 0 ? C = ( 3000e,

1973 ) .

SAT WETRY

The Existing Sices are situated on a gently sloping bocoon , devoid of any

prominent submarine features . The Existing Gulfport Sices , ia ó to ! ?co:

water , have a boccon chat slopes gently to the southeast with a relia : oblass

chan ! (CE, 1979c) . Only mino : depch changes occurred in this sea: : 0 : 2

region between 1917 ar.d .95 !, indicating that it has been a :2 ! 2 ::ve: s : 33 ::

area in the recen : pas : ( Henry and sheacon , 1955) .

The existian Lobile Size , ia 12 co los of water , is souch of the shoa : area

between Dauphin Is ! ard ard Mobile Poinc. The bottom 8 !opes ze... y to che

southwest with no prominent outcrops . A gencle meter - high ridge with a

aorthwest st: ike runs through
through the lower portion of the site (c :, !979 ) .

Depch profile measurements conducted souch of Dauphin Island revea.ed sboa::n6

of about 2m in the 10 60 15m depth range during the years ! 551 co ! 951 (zen : y

and Shencon , 1955 ) . Therefore , the ridge in the Existing obile Size nay

represent a sandbar , or cay be the result of dredged material discosa .

The Pensacola Exiscing Site , in 8 to 14 of water , slopes gencly co She

souchegouchwes.. Sandbars & re C Carson throughout che are3 0 : 53h0 : e

Pensacola (CE, 19735) . considerable depch changes (up to 3m during the years

1920 Co 1951 in some areas) occurred in the area ( densy and Sherion , 1955)

probably as a result of sed imens transport and sandbar sig : a : ion .
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the mobile - Gulipore Mid -Shel : Alternasive 1:22 , in 23 to 27. o : 2 : :, : 33

a bocoon that slopes gently to the soucest and has 0 2:00:21 : Suomu::::

feasures. The Deepwate : Alternative Area , :: 493 : 0 ? , 376 02: 2:, ::::: ,

in part , the head of the De Soto Canyon.. This is : : 27 :06. o : coside:::::

relief and steep gradients ; in some areas the bot : cm slopes from 402 :3 : , 0 :

wichin a distance of about 5 mi (DOC , 19305 ) .

SEDIMEX . CHARACTERISTICS

toModera sedinens sources che area include the Mississipp :, ! : 2::,

Pascagoula , ard Mobile Rivers . With the excepcion of the mississ: ?? : , e

najor influx ou silts and clays 6 : 0m river systems is limited coche 723 : 00

landward che barrie : is.and - spis systems . Barrier Island and Sie!:

sedinents are primarily sand , and the large sand component extends we !! ou :

toward the Sheli edge (Boone , 1973 ; Doyle and Sparks, 1950) . Fine- g :ainec

sediments increase wese of mobile Bay as the Mississippi Del: a is approached

(Figure 3-12 ; Doyle and Sparks , 1980 ) . the percentage of ca :bonatas 1. che

sediaents is roughly correlated with sedisen : size distribucion . 22 : 00..3 : 25

are low in regions having a large sand component and increase with : 1.0 : 225: -: z

proportions of bine sacerials (" pshaw et al. , ! 956 ) .

Sediaent disoribucions at the Existiaz Siras con corn to expec :25 :: enės :::

sedicen : characte : between Pensacola and Gulsp0 : 3 (see Appendix ai .

percentage of fines increased from eas: to che wes : . Secimens :: Che

vicinity of the Pensacola Existing site were approximately 99 % sand . ! .. dhe

vicinity of the mobile Existing Site , sediments varied from about 35 to 995.

sand , and ! to 64 % silt and clay . In the vicinity of the Gu !! 07 : Exis : ing

Size , sil : and clay percentages rarged from about 22 Co 91 %.. The Mobile

Gulsport mid -shelf Alternative Area is located in a transition zone between

the silty St. Bernard prodelta (the easternmost
prodelta ( the easternmost facies of the mississippi

Delca ) , and the predominantly sandy Shel ! region . This results in a sedisen :

distribution that grades from about 70 to 90% sand along the eastern edge , to

about 5 co ! 5 % sand to the wese (Figure 3-13) . The Deepwate: Alternative area

is located over the De Soco Canyon and the surrounding slope . The De Soco

Canyon lies along the transizion zone between the terrizenous sands o : the

Mississippi- Alabara Shelf and the primarily carbonaceous , sed isent - 2001
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West -Florida She!! (Doyle and Sparks , 1990 ) . Secine... 9 i . !: De Soco C...Men

razge izce sil : and cosy co sand (Doyle an : Sparks , 30 ; - , :: 02,. ies :

che head of the Cacyou , boc : com charac :e :: ssics 3: e variable 20. izsluce c... :::

deposiis oi c ! ey and Oud toto calcareous picaacies lace:spersed with us

shell debris , and steepy slopisz c ! 1 ! : s with exposed rocks end ! a : 32 depos:: s

of sand and shell ( Moe , 1963; Gau . et al . , 1963) .

SEDIMSYT TRANSPORT

ware
Sediment transport is controlled by prevailia3 ene : 58 , 100.350 :

driis , and storicduced waves and curre:: s ( Figure 3-9) . waves is the

northeastern Gulf are genera!!y small ; the direct energy 6: 0 = waves is this

region can only move sedineats in the shallow bearshore zone ( 3cone , : 973 ) .

However , there is a strong westerly flowing !003shore current a !ccg the Gu !:

side of the barrier islands averaging speeds of 1 to 2.5 kn , and increasing to

2.5 to 5 ka when augmented by cidal flows ( 3oone, 1973) . This long shore

current produces considerable sed iaeat transport ; ac the mouchs of Pezdico and

Pensacola Bay , annua ! long store sediment transport averages 130 , COS yd

( Boone , 1973) . westward sediment transport is nos: draaiica ::y i!!us : 3 20

in the wes :ward d : 150 of the barrier island systems . Durin3 0.2che las :

125 years Dauphin , Pesi : Bois , and gora Islands have ni3: 2 : 20 6:03 2.5 : .

7.0 mi to the west (Boone, 1973) . Sh : Island has migrated to the south ac

wese , indicaciag a general shife of the locushore current to the souci cea :

che Mississippi Delca . The change in direction of the long shore sediaes :

transport to
to che south has left Cat Island relatively well protected ; this

island has experienced only minor erosion on the northern and southern ::ņs

( Boone , 1973) . Sediment transport in this ares also can resu!. in. che

complete erosion of barrier islands. The shoals between Sora aac Shi?

Islands , for example , are remnants of Dog Keys (0 :vos , 1970 ) .

Tropical storns and hurricanes can produce considerable shi:: ing o :

sediments in short time periods (Append ix 3 ) . Dauphin Island has unde : 30.12

considerable modificacion by scora activity . The islaud was breaches by

hurricane
activity in the early 1900's, forming two is !ands separated by

4.2 ami of oçen water . This opening filled 8 : adually , caly to be 5: 2 acred
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agaia ia 1943.
Since 1948 the separate is! ands have 352: n re ; oir.uc

present shape of Dauphin Island (Sapp et al. , 1975 ) . S !:: :3.3.5 has

undergone a similar sequence of breaching and ::!!ing seve::: :: 25 :.

last century (orvos, 1970 ; l'pshaw et al . , ! 966 ) .

WAT:: COLULA CHE ISTRY

The chemical parameters pertinere to evaluacion COX - S isc.ca

suspe..ded solids , sutrients important to phy : plankton growth (e.s. , nis : 2 : 2

and phosphate) , dissolved and particulate toace elecents (e.s., Cc , Es , and

Pb) , and hydrocarbons (e.s., PC3acd Cor ) . Potensial impacts deper.. ha

concent: acions oi constiruents released on dredged cateria ' , and parsica!

factors such as mixing and dilution rates ; however , because of the transien :

nature of wete : masses, chaazes ia water chemistry are expected to be disor ia

COSC cases ,

Hizh levels of suspended solids may reduce light penetration through the

water colwan , and thereby inhibic
ard thereby inhibic phytoplankcon productivi: y , 0 : c ! og

respiratory structures of fishes and oche : organisms .

areNutrients essencial for growch and reproduction o : pny : : 2: 1 :002 ;

however , uader certain condicions, and as elevated levels, 20 : ien : 22;

promote eucrophicacion wich sub sequen : depletion of disso već ox : 32 .. , 0 : i ..

che case of annonia , cay be coxic co organisas in the wate : col:-n.

Several trace elements are aecessary micronut: ients in the iiie processes

of organisms; however , many, such as mercury , lead , and cadei , can be toxic

if present in relatively high levels in water , or in focd sources such as

suspended particulates. Many chlorinated or petroleum hydrocarbons are coxic ,

and may be bioacc lomulated by marine organisms if ingested in suiiicien :

quantities .

DISSOL VED OXY GEY

Concentracions of dissolved oxygen cor surface and near- bottom a : 2 : s ..

che vicinity of the Pensacola, mobile , and Gulfport Existing sites during che

January and June EPA / IEC surveys are summarized in Table 3.-!. Dissolved
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waters

we : 3

ox yg en concent: acions sur iace ia che vicinic ; ci -5.2 22.33091

Existing Site ::0 :: 3 low oi 4.97 :: June :03 : 1; J : 5.55 = ? :::::::

January , i > 100%: 5 : 50: 35isr ) ; dissolved oxygen concen :: 2:10. 1. :-- : - 3052 .

w3 : 2 : 3 s ::; : ; !che:, :: 31 2 5:05 ( re ) 3. 2

(Janwry) 190 to 96 % saturation ) . Rinkle arc jones (1973 ) have reço :: 2 :

comparable surface and bottoa dissolved oxygea concentracions (4.5 to

5.6 ml/ liter , and 3.5 to 5.0 ml/ liter respectively) in adjacent Escobis -santa

Rosa Cour.cy coussal waters .

Su : faca dissolved
dissolved oxygen concentracions

in
the vicini: y oi besire

Exis: 123 Site : 20:34d row a low of 4.24 to a high o : 5.96 / ! : 2 : : June

( 96 to ! 30 % satu: stisn ) . January surface dissolsed oxygen concen :: 2 : 107.5 2 : 2

within the can.ge reported cor Jure ; saturation levels anges 00 90 :: 35 % .

TABLE 3-1

RARE OF WATER COLUMN CHARACTERISTICS *

DURING JANUARY AND JUNE 1980 EPA / I2C SURVEYS

Par ceter Persacola Mobile Gu !:::

4.29 to 5.55Dissolves C:6 :37 .

(ai/ iise:)

1.76 to 5.96 2.10 o 5.50

Turbidi (370) 0.30 to 0.33 0.30 to 5.10 1.CC : o ; .du

TSS (asili: e :)
0.52 to 1.59 0.ól to 7.93 1.57 : o ! ..63

T : ace Mecals

Particulate

( g /k3)

H3

Cd

P5

0.002 to 0.004

0.004 Co 0.038

0.001 to 0.009

< 0.0005 0.00 !

0.016 to 0.004

< 0.005 to 0.039

< 0.CCC3 to 0.00 ?

0.003 to 0.022

0.002 co 0.095

Dissolved

(us / liter )

H3

cd

Pb

0.002 to 0.003

0,036 to 0.104

0.030 to < 0.20

< 0.003

< 0.010

< 0.030

to 0.0.31 < 0.003

to 0.085 0.024

to <0.20 0.100

co 0.004

to 0 . 154

to < 0.20

PC3s ND to 0.002 XD to 0.003 10 to 0.CO :

(ng/ liter )

SD to 10.81 XD to 5.42 : D : o ; .is
Pescicides

(ng!!ice : ' )

ND Noc deces :ale

1
Range of measurements ( inimum to tax in ) over all depths

Values 272 ios individual compounds , for furche: in :oasion see appaji:
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Near - bo :: 00 dissolved oxygen concentracions decreased :: 152; oi 4.37 i ..

January so low : ! . 79 = / liter ia jure (55 co 22 " Sou:::::: 0 ;

dissolved oxygen concent: ations have been observed in 23:50::::::::::

waters , parcicularly in summer . Ceplecion o i
03:52: ... 3.0 ; 063: 3

reportedly caused by cxygen dwards o organic- sisa borcom sesisen : 5 , 2: 0

biological se spi : acion (way , 1973b ) . Bault (1972) recorded !0ne : sissed

oxygen corcen c : acions in S under chan wincer , caring 10. ! 2.3

ml/ lite : , but did not find lower concentrations in bosco - : e : s ::::: e to

sur face waters during his 1963-1969 survey of lowe : Mobile : a (siatis . 5 )

waters . Dac3 for Gu!! oi vexico waters in the vicinis ; o : the Exis : i:; Si : 2

were not availabie .

.
.

were

Suriace dissolved oxygen concentracions in the vicinisy o che Gu::20::

Existing Size similar to chose a : Mobile , rangin:3 1 : 0- 4.2 : co 3.53

31/ licer in June (90 : o 117% saturacion) , and 4.94 to 5.33 = 1 / lice : in Jaoua :

( 96 to 94 % satura : ion ) . Bocccm wate : levels decreased from a hizo. of 5.33 1.2

Janua : y to a los of 2.10 ml/ liter in Jure ( 94 to 44%, sacuratior ) . ? : eviousi ;

recorded disso ved oxyger. concentracions i su : lace waters

rangai iron a lowo 4.6 ia . Augus : to a high oi 9.3 1/1:: 2 : : :25 : 03 :

( Chrisas , 1973) .

8.9.s c.2Dissolved CX3e concentracions is suciaca a..Ć 00:50

vicinity of the mid- Snel: Alternative Area have not been previous: ; :2307 : 23 .

Liaited seasuresencs is the region of the Deepwater Alternazive ea indicated

dissolved oxygen conceneracions in excess of 5 ml/ liter in dea :-50::20e íuppe :

500 ) Waters ( jones et al . , 1973 ) . Seasonal variacions in dissolved oxygen

concentracions is of shore wacers consist mainly of a s ! ish : lowerin3 oi

oxygen content in the upper 100m during the summe: ( ibid . ) .

YUIR LEXTS

Liccle in oration is availab characterize che range : Scisoni

creads is. dissolve
d nutrient concent: a : ions i .. Waze : s iċjsca:: to

Pensacol
a, ople, and Gulsport Exiscing Sices. Eleuteriu

s
( 1975 ) repo::ad

cha : nuozien : levels in Mississip
pi

Sound waters declined izow eas: co -258 .

There was
an accompanying seaward decline of all nutrients , excepe nic : 2 :2 ,
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03 :which increased wish distance :fshore . Mississippi Suuns ciie

Gulipoze Existing siia szpically contained 0.- cc 3.0 -1 : 11: 35 11 : 2 :2 ,

0.2 to 1.6 us - as/ lite : ino : 3 anic phosphase , and 0.2 0 - 0 -25; ::::::::::

phosphate . Lowa: 100: ient conceac: 3sions were : 2207 : 25 : 2.kei 2 : 0.25 ,

· 1973 ) ia su : iace waters adjacen : to Pensaco.a Exissin3 Sisa ; ::::::

ranged 6 : 0 0.01 to 0.09 uzat/ lite:, inorganicinorganic phosphate 6:03 0.0

0.34 us - ac / licer , and silicate frco 2.0 to 20.0 43-30 / li: a:. Phospi.az

concentracions are typically highe: during low rive : discharge conci :1075 ,

white che is crue for nit: ate- nicrise (Eleuterius , 1975 ) .

comparable daca are available for the mobile Existing Si :2 ware : 5 . Echelle:

sic :ate ranged ca 0 : 3 53.33 43-35/ liter , 0 : :0 hospha: 2 Ĉ co 25.63

us ac / l1 : 2:, and cotal prosphorus 1:03 0 to 91.5 u3-33/ 1 : 02:Liile 337

waters ( CE , 1973 ) .

converse

Nutrien : concent : acions io id - Shel : 05 cpen - Golf wa : 2 : 3 3.e no :

well-defined . Fannias (1975) reported relatively low nutrient concen :: a ::oris ,

0.43 usoat / li :er nitrate , 0.08 43 - ac / lice : phosphase - a : senate , a ...

2.56 43-28/ licer silicase , is suriace wate : s in the Bis - sha!: i 52463

аrеа . Serieac concentra
cions typically increased with capca ; nea:-30 : 50.3

wü : 2 : s coacaice
d 11.03 - a : /iice: 21:: ace , 0.29,43- ac!! 1 : 2 : phospha :--

arsen2 : 2 , 30. 12.37 uzoa: / ! i :er silicate . These resu ! : s are : 9 : 3 ; s : en : nic

previous pose.vaci
ons

or open ocear. wacars , i.e., nutrien : concen :: 2 : 1065 ...

sur :ace wase : s are gene :ally low and increase ac 3723 : 2 :3722 : 2 : depois (: 2 ;-ons,

1963 ) .

SCS PESDE ) SCLIDS

Total suspended solids (TSS ) concentracions and turbidi:; TU ) cecec tac in

che vicinity of Che Pensacola , mobile , and Gulipo:: Exiscing Sites curi: 3 the

EPA /IEC surveys are summarized in Table 3-1 . ISS a . , TV V3! ves were higies:

at the Gulsport Existing site and lowest at the Pensacola Exis : ing site .

c : end is probably the result o : decreasing inputs oi suspended solids :: - >

rivers in the easier . di: eccio ( Ter Eco , 1973 ) . Mis seasonal di :: e : ences i ..

curbidisy w € : evidenc from che E ? a / ! 8C survey saca ; and curbicicy S

generally highe : ia near - bottom chan surface waters ( see appendix A ) .
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Suspended solid concentrations of 0.1 to 0.2 -3/1 02 : in mid- frie : 15275

i . the vicini:; of the MAE Li stud ; 17:13 were repor : 5 Danas 2000

(1979 ) . Levels 0. tota! suspended mac : 2 :anzia :: .- 3.:?:0 3.25 ;; :::::

2 : a : p0::23 : 0 : Sha ! : -break 52 : 2 : s by 23.ai: : al . ( : 27 : ; . e32 12:::::

less tha .. valves measured at
the : Existia3 Sizes during the : ? : , 730

surveys , ad consistent with che i :equeacly observed t :20. oi dez? ::

waters generally being less turbid than coasta ! waters .

are

are

TRACE METALS

Rinkel and Jones (1973) conducted an interdisciplina : Sinop: i : str.; 0 ::

Escumbia- Santa Rosa counties in Florida (Pensacola Existing Side 1 : 5 ::. 2:23

studied ) . They found thatchac toace meta ! concentracions 22 : che coas : e : a

approximately an orde : oi magnitude 3 : eater than concent: a : ions observe: i.

open - ocean waters , indicating an enrichment 0 She!! wate : s 6:00 i..sho : a

sources . Generally , trace metal concen :rations were highes : as the western

edge of thei : scudy area (nes : Lobile Bay ) . Wa :ers easi osmobile 337 10 : 0 :

nistency contained hiza laials , indicacia3 enricineat fora coile 33; 3.2; 3 :

the Mississippi Rive:, and possibly 1:00 Escambis- ? ansachis and ? 2 : 31: 0 3:75

(Riaka ! and Jones , 1973 ) .

Cor.cens: 3 : 10. oi dissolved and pa::iculace ::30e ze: 3.s zeas : 25 ::. the

vicinisy of the Peasacola , Mobile , and Gulsport Exis : i:; Sizes wate : s ::: 8:23

the January and June EPA / IEC surveys are summarizes in Table 3-1 .

consistent spacial of seasonal trends were observed . Orace sera ! concen

tracions were similar to those reported by Rinkel and Jones , 1973

cacoiu ranged from 0.01 to 1.6 uz! lite:, lead ranged f700 0.0ú to 6.25

uz/ liter ) and were below the 2 ?A (1976 ) water quality criteria of 4.3 zilite :

for cadmium , and 0.025 ug / liter for mercury . EPA criteria have been

established 23 : lead .

12.3 . ,

Trace metal concent : acions generally decrease with increas:: 3 ciscance 1 : 0.

shore, and inshore sources oi enrichaent (2.8 . , rivers , bays) (Rizke! and

jones , ! 973) . Yo reliable data are available to cha : 20 : e : i : e Crace 22:21

concer.c : 2 :ions in waters of the Mid - Shelf Aldernacive Area . In the vicin.:: ;
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of the Deepwater Alternative Area , Slovey and Hood (1969) reported copper,

manganese, and zinc concentrations within the range ( low end) reported by

Rinkel and Jones (1973) for coastal waters .

HYDROCARBONS

Concentrations of dissolved chlorinated hydrocarbons ( CHC ) in the vicinity

of the disposal site waters during the January and June EPA / IEC surveys are

summarized in Table 3-1 . Concentrations of pesticide and PCB compounds were

generally below detection limits and less than 11 ng/ liter, respectively, in

all samples ( see Appendix A ) . Concentrations reported for nearshore Gulf

waters by Rinkel and Jones (1973) were similar to EPA/ IEC values .

Data characterizing concentrations and types of hydrocarbon compounds in

mid -Shelf and open Gulf water's are limited . However , concentracions of total

dissolved heavy hydrocarbons ( n /C14 ) of less than i ug/ liter , and concen

trations of particulate hydrocarbons ranging from 0.01 to 0.3 ug /liter, have

been reported from MAF LA stations (Danes and Moore , 1979) .

SEDIMENT CHEMISTRY

A variety of trace contaminants , such as trace metals, petroleum , and CHCS ,

and other organic materials commonly expressed as total organic carbon ( TOC ) ,

may accumulate in sediments . Elevated levels of marine sediment contaminants

are generally caused by anthropogenic inputs , such as municipal and industrial

waste , urban and agricultural runoff, atmospheric fallout from urban centers ,

and accidental spillage. Silty and clayey sediments exhibit greater

absorptive capacities for trace contaminants , and have typically higher TOC

levels than coarser materials because of the large surface areasurface area to volume

ratios and charge densities.

Accumulation of trace elements, and chiorinated or petroleum hydrocarbons

in sediments, may produce short long- term negative effects on marine

organisms. Many benchic organisms are nonselective deposit feeders
feeders that

ingest substantial quantities of suspended and bottom sediments . The

potential for bioaccumulation of persistent trace contaminants ( e.g., mercury,

cadmium , lead , and CHCs ) by these organisms is of particular
some

environmental concern .
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High concentrations of organic materials in sed iments can induce oxygen

demands on sediments and overlying waters which , under certain circunstances ,

may lead
to anoxic or hypoxic conditions and production of sulfides .

Oxidation of these sulfides is responsible for much of the initial consumption

of oxygen immediately following dredged material disposal. Significantly

lowered oxygen levels in sed iments or near-bottom waters may adversely affect

marine organisms .

TRACE METALS

Trace metal concentrations in sediments are generally variable across the

Continental Shelf off the Mississippi,the Mississippi, Al ab ama , and Florida coast , wich

highest concentrations occurring near the Mississippi Delta and lower

concentrations off the Florida coast (Dames and Moore , 1979 ) . This trend

correlates well with sed iment characteristics; higher metalhigher metal concentrations

have generally been found in finer- grained , organic-rich sed iments , such as

those of the Delta ( ibid . )

Concentrations of trace mecals ( weak acid leach ) in sediments in the

vicinity of the Pensacola , Mobile , and Gulfport Existing Sites during the

January and June EPA / IEC surveys are summarized in Table 3-2 . Sediment necal

concentrations were typically low ac the Pensacola and Gulfport Existing

Sites . Metal concentrations were more variable at the Mobile Existing Site ,

and significantly higher in June than January
than January ( see Appendix A ) . Sed iment

metal concentrations (weak acid leach ) at the disposal sites were generally

similar to concentrations reported for shallow (20 to 40m ) mid -Shelf depths in

the Gulf by Tre fry et al . (1978 ) , and summarized in Table 3-3 . However , lead

concentrations at one EPA / IEC station off Mobile (stacion 7 : seaward of the

disposal site ) were somewhat higher than values reported in Table 3-3; the

reason for lead enrichment at this station cannot be determined from available

in formation .

Trace metal concentracions ( total dissolution ) in sediments in the vicinity

of the Pensacola Existing Sice and the vicinity of the Mid - Shelf Alternative

Area are listed in Table 34 ; as expected (due to the more rigorous total

dissolution technique) , max imum values are somewhat higher than the weak acid
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TABLE 3-2

RANGE OF SED DMENT CUARACTERISTICS

DURING JANUARY AND JUNE 1980 EPA / IEC SURVEYS

Parameter Pensacola Mobile Gulfport

TOC (mg/ 8 )
0.23 to 0.69, 0.15 to 21.47 2.04 to 9.47

0.34 to 7.77 0.13 to 5.56 0.49 to 4.86Oil and Grease

(mg/ g )

Trace Metals (weak

acid leach ; mg /kg )

Hg

cd

Pb

0.001 to 0.298 <0.001 to 0.150 0.002 to 0.038

0.001 to 0.003 < 0.001 to 0.150 0.002 to 0.042

0.069 to 0.238 0.012 to 19.14 < 0.004 to 1.32

ND to 0.0001 ND ND
PCBs (ng/ 3 ) *

Pesticides ( ng / g ) * ND to 0.08 ND to 3.29 ND to 4.21

ND Not detectable

see* Values are for individual compounds; for further information

Appendix A

leach values presented in Table 3-3 . Metals in sediments from the Deepwater

Al cernative Area have not been measured ; however , concentracions at nearby

MAFLA stations were within the range reported for shallowe : mid -Shelf stations

( Table 3-4 ) .

ORGANIC COMPOUNDS

are

The ranges of concentrations of total organic carbon ( TOC ) , oil and grease ,

and pesticides in sediments from the Existing Sites during the January and

June EPA / IEC surveys summarized in Table 3-2 . Historical information

describing concentrations of cotal and trace organics in nearshore , mid - Shelf ,

and Shelf- break sediments are generally unavailable for comparisons wich

EPA / IEC data .

The concentration range for TOC in the vicinity of the Pensacola Existing

Site was considerably smaller (0.23 to 0.69 mg/ g ) than the ranges detected in

sediments the in vicinity of the Mobile and Gulfport Exiscing Sites (0.15 to
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TABLE 3-3

RANGE OF TRACE METAL CONCENTRATIONS IN

SEDLMENTS FROM MAFLA STATIONS (20 TO 40M DEPTHS ) IN THE

VICINITY OF PENSACOLA , MOBILE , AND GULFPORT EXISTING SITES

( mg /kg)

Cd Cu Cr Fe Ni Pb

< 0.01

to 0.16

0.27

to 5.5

1.6

to 13.0

860 to

9,670

< 0.1

to 5.2

1.4 to

11.4

Notes : Metal range, 0 - 48 ; weak acid leach

Source : Trefry et al , 1978

21.47 mg/ g , and 2.04 to 9.47 mg/ 8 , respectively) . Lower organic carbon

concentrations in sediments off Pensacola are consistent with the relatively

low percentages of fines in the sediments . Oil and grease concentrations were

similar in sediments from the vicinity of each of the Existing Sites , ranging

from 0.13 to 5.56 mg / g at Mobile , 0.34 to 7.77 mg / g at Pensacola , and 0.49 to

4.86 mg/g at Gulfport.

wereLow concentrations ( < 5 ag / g ) of pesticides and PCBs detected in

sediments in the vicinity of the Existing Sites during the EPA /IEC surveys

(Table 3-2) .

Data describing the presence of petroleum hydrocarbon in nearshore

sediments in the vicinity of the Existing Sites has aot been reported in the

literature ; however, studies of offshore areas (Dames and Moore , 1979; SUSIO ,

1975 ; Gearing , et al . , 1976 ) provide an indication of probable sources and

trends for the region . The major sources for petroleum - derived hydrocarbons

appear to be the Mississippi , Delta Area (Dames and Moore, 1979 ; Gearing et

al . , 1976 ) and to a lesser degree , Mobile Bay. Hence , petroleum contamination

of sediments decreases from
from (1 ) high concentrations adjacent to the

Mississippi Delta in the west (vicinity of Gulfport Existing Site) , to ( 2 )

moderate levels in the vicinity of Mobile Bay , to ( 3 ) low levels or absence on

the Florida Shelf east of Pensacola (Gearing et al . , 1976 ) . Because of the

complex nature of the analyses and classification schemes for hydrocarbons ,

more detailed discussion is beyond the scope of the EIS ; the reader is

referred to the above - cited studies for further information .
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TABLE 34

RANGE OF HEAVY METAL CONCENTRATIONS IN SEDIMENTS IN THE

VICINITY OF NEARSHORE PENSACOLA SITES , AND FROM MAFLA STATIONS NEAR

MOB ILE GULF PORT MID -SHELF ALTERNATIVE AREA , AND DEE PWATER ALTERNATIVE AREA

(mg/kg)

Sources cd Cu CE Pb

Rinkle and Jones , 1973 ND to 1.0 ND to 3.0 1 to 6 183 to 482 ND to 12 ND to 8

Trefry et al . , 1978 * 0.01 to 1.7 0.33 to 1.4 2.4 to 38.5 420 to 22,700 0.5 to 13.3 1.1 to 16.2

SUSIO , 1975 0.2 co 0.3 7 to 24 30 to 80 1.5 to 3.611 11 to 45 sco 22

SOSIO , 1975 * < 0.5 to 0.15 S to 14 14 to 12
0.92 to 1.60"}

6 to 10 3 to 11

Vicinity of Pensacola Existing and Nearshore Alternative Situs (Stacion . C31 co C36 )

Vicinity of Mid- Shelf Alteractive Aru. (MAT LA Stacioa. I to 6 )

Vicinity of Deepwater Alternative Aru (HAFLA Stacions 19 to 20 )

Not seisured in similar units (2 )

TISSUES

were

Concentrations of trace metals and CHCs in tissues of epifauna collected in

the vicinity of the Pensacola, Mobile, and Gulfport Existing Sites during the

EPA / IEC surveys were generally low ( see Append ix A ) . Mercury concentrations

all less 0.5 mg/ kg , which is below
below the U.S. Food and Drug

Administration (FDA ) action level of 1.0 mg/ kg for fish (FDA , 1980 ) . Cadmium

'levels ranged from 0.02 mg /kg in Etropus rimosus to 0.47 mg /kg, in Callisectes

similis; whereas lead concentrations ranged from less than 0.02 to 0.88 mg /kg

in the shrimp Penaeus aztecus . No FDA action levels standards are

av ailable for cadmium or lead . However , comparable mean lead and cadmium

concentrations of 0.1 mg/kg and 0.5 mg/ kg in shrimp (species not reported) ,

and 0.2 mg/ kg and 4 mg / kg in crabs ( species not reported ) , from the mid -Shelf

MAFLA study area were measured by Dames and Moore (1979 ) .

Or

Coacentrations of CHCS in tissues of epifauna collected dur ing EPA / IEC

surveys were below FDA action levels for fish and shellfish ( Append ix A ) .

Highest concentrations of CHCS included : pp'DDE -- 18. 38 ag / 8 in P. aztecus

3-35



and 23. 13 ng / g in the crab Portuous gibbessi; 6.93 ag / 8 dieldria , and

3.64 ag / ? op'DDE, in P. gibbessi. Tissue concentrations of all other

hydrocarbons were less than 1.0 ag / g . Hydrocarbons were typically undetec

table in organisms sampled in the vicinity of the Mid - Shelf Alternative Area

during the MAFLA study (Dames and Moore , 1979 ) . No tissue data are available

for Deepwater Alternative Area .

BIOLOGY

Biota in the water column and in benthic environments in the vicinity of

the Existing Sites are described in this section . Water column biota include

phytoplankton , zooplankton , and sekton; benthic biota include infaunal and

epifaunal organisms and demersal fish . Beathic biota , especially the infauna ,

are often sedentary or sessile , and cannot read ily emigrate from areas of

disturbance . Infauna , therefore , are used
are used as important indicators of

egy irocumental conditions . Dredged material disposaldisposal causes only . short- term

effects on planktonic communities because of the natural patchiness of the

species and the transient nature of the water masses they inhabit . Nekton are

highly mobile and normally are not affected by disposal of dredged material.

PHYTOPLANKTON

Or

Over 900 species of 110 diatom genera and 400 species of 61 dinoflagellate

genera have been reported from the Gulf of Mexico (DOI, 1974 ) . Diatoms are

typically the aumerically dominant component of the phytoplankton , except

during " red tide conditions , " in silicate-depleted waters
waters when dino

flagellates may become locally abundant. The highest diversity of phyto

plankton have been reported near river mouths where both riverine and coastal

species occur (DOI, 1974 ) . Seasonal peaks in abundance occur during spriag

and
in estuarine and coastal waters and during winter in offshore

waters (El - Sayed et al . , 1972) .

Summer

The types
of species and seasonal abundances

abundances of phytoplankton at the

Pensacola , Mobile ,Mobile , and Gulfport Existing Sites have not been previously

investigated ; however , the diatoms Nitzschia seriata , Thalassiothrix

frauenfeldii , Thalassionema nitzschioides , Skeletonema costatum , Asterionella
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japonica , and Chaetoceros spp . have been reported in nearshore Gulf waters by

Simmons and Thomas ( 1962) , and are likely to occur at each of the nearshore

Existing Sites . Species of Cyclotella , Melospira , and Navicula also may be

present during periods of high freshwater discharge ( ibid . ) . Diop flagellates

reported to have a widespread distribution in the Gulf, although aot abundant

include : Ceratium , Glenodinium , Goniodoma , Byrocystis , Bypodinium ,

Gymbodiaium , Gloedinium , Peridinium , Hemidinium , and Dinophysis ( ibid . ) . Red

tides caused by toxic dinoflagellate blooms have been reported only once

(August -September , 1979 ) for coastal waters of Mississippi , although

phytoplankton blooms causing discolored
discolored waters a frequent occurrence

during warmer months (Perry et al . , . 1979) . Phytoplankton concentrations in

the nearshore region east of the Mississippi Delta of 16 to 3781 cells/ ml were

recorded by Simmons and Thomas ( 1962 ) .

are

at dearSUSIO ( 1975 ) described the phytoplankton stations the

Mobile - Gulfport Mid - Shelf Alternative Area . Three Qumerically. dominant

species ( Table 3-5) listed with their abundances in cells/ liter included the

diatoms Nitzchia delicatissima (31,400 ) , Thalassionema nitzschioides (1,920 ) ,

and Leptocylindrus danicus (1,160 ) . The diversity of dinoflagellates

typically were higher in offshore waters ; however , diatoms remained

aumerically dominant (Steid inger , 1972) .

TABLE 3-5

CONCENTRATIONS OF DOMINANT

PHYTOPLANKTON FROM MAFLA STATIONS

IN VICINITY OF THE MID - SHELF ALTERNATIVE AREA

Species Cells/ liter

Nitzschia delicatissima 31,400

1,920Thalassionema aitzschioides

Leptocylindrus danicus

Rhizosolenia fragilissima

1,160

940

Chaetoceros spp . 850

720Rhizosolenia alata form gracillima

Thalassiothrix mediterranea

Nitzchia closterium

700

380

Source : SUSIO , 1975
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2

Limited data are available to characterize the deep offshore waters of the

Gulf; however , Hulbert and Corwin (1972 ) report that these nutrient poor

waters are generally dominated by the coccolithophore Coccolithus huxleyi .

ZOOPLANKTON

Copepods are characteristically the dominant component of the zoo pl ankton

in deritic Gulf waters ; Acartia tonsa is aimer ically dominant in aearshore and

estuarine waters, whereas Euchaeta , Eucalanus , . Candacea , and other cal anoid

cope pods are abundant in offshore waterswaters (DOI, 1974 ) . Euphausiids ,

chaetognaths , ctenophores, andctenophores , and fish and shrimp larvae also sea soaálly

ab undant ia coastal waters .

are

The composition and seasonal abundances of zooplankton at the Pensacola ,

Mobile , or Gulfport ODMDSs have not been prev iously investigated . Christmas

(1973) reported relatively high zoo pl ankton abundances and diversity within

the pa s ses of the nearshore barrier islands off Mississippi . Zoo plankton

concentrations were highest dur ing summer
were highest dur ing summer due to the presence of aumerous

neroplanktonic (e.g., larvae of invertebrates and fish ) forms . SUSIO (1975 )

reported that cope pod s dominated the zooplankton community in the vicinity of

the Mobile -Gulfport Mid - Shelf Alternative Area ( Table 3-6 ) .

NE KTON

Lavestigations, such as that conducted by Chittenden and McEachran (1977 ) ,

of aekton in the northeastern Gulf of Mexico have focused on the commercially

important species ; con se quently , a characterization of aearshore nekton

assemblages has been biased towardstowards species collected by fishing vessels .

Som e aspects of the life histories of common commercial and recreational

species caught in aearshore regions are listed in Table 3-7 . Chittenden and

McEachran (1977 ) estimate that 96 % of the fish caught shoreward of the 22m

contour utilize coastal estuaries and bays during part of their life cycle .

Coastal estuaries constitute productive aur sery areas for these species , and

the tidal passes and adjacent nearshore areas are path ways for migrating

nekton . Movement of nekton into estuaries occurs mainly from January to June ;
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TABLE 3-6

CONCENTRATIONS OF DOMINANT

COPE POD GENERA FROM MAFLA STATIONS

IN VICINITY OF THE MID -SHELF ALTERNATIVE AREA

Number of

Individual/

3

Species

Paracalanus

Acartia

Cobycaeus

Centropages

Eucalanus

Oithona

Oncaea

3036

2170

1699

1320

701

388

367

Source : SUSIO , 1975

migration back into the Gulf typically occur 8. from August .to December (Table

3-8 ) . Sea sonal variations in ab und ances of nekton at a gearshore ODMDS should

coincide with the migration pattern of the dominant coastal species .

Members of the nektonic community ( fish , shrimp , and squid) were sampled

with otter trawls in the vicinity of the Existing Sites (see Appendix A ) .

Fish captured in the vicinity of the Pensacola , Mobile, and Gulfport Existing

Sites are summ ar ized in Table 3-9 . Dom inant species collected at the sites

included : Pensacola--striped anchovy (400 ind ividual s /4 otter trawls) in

January , and Atlantic bumper (85 individuals/ 4 otter trawls) in June ;

Mobile -- sea cat fish (400 ind iv idual8/4 otter trawls ) , Atlantic moon fish (275

individual s/ 4 otter ` trawl s ) , band ed drum (179 ind ividuals/ 4 otter trawls) ,

sand seatrout (141 iad iv idual8/4 otter
otter trawl s ) , and Atlantic bumper (124

individuals/ 4 otter trawl s ) in January , and long spine porgy (265 ind ividuals/4

otter trawls) in June ; and , Gulfport--bay anchovy (245 ind ividual s / 4 otter

trawls) and
catfish (75 ind iv id uals/ 4 otter trawl s ) in January, and

long spine porgy (13 ind iv idual s /4 otter trawls) in June. Greater number of

species and higher ab und ance of fish were collected in the vicinity of the

Existing Sites ia January than June , which is consistent with reported .

migration patterns of coastal fishes . Some differences in species com position

and ab und ance were observed between trawls taken within and outside the

Existing Site , particularly at Mobile; however , no explanation for this trend

sea
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TABLE 3-7

LIFE HISTORY ASPECTS OF SOME COMMERC LAL AND RECREATIONAL

SPECES COMMONLY CAUGHT IN NEARSHORE REGIONS OF THE GULF

Season of

Abuad anco

Spavaiag

Area

Spavaiag

Secon
as

Average

Lite SpadSpecies Dapch Size

To 910 Wan aoaths Estuarios I to :Arius telis

Toer catfish )

100 to 160

75 to 291 cm

( extras)

Larly May

to aid - August

16 to 1828 Cold soacha
-

Halicucichchu sculucus

pancaka 5acfton )

60 to 85

$ 1 co 92

( extra )

Ila Sep -Har 2 yeSerranus utrobranchus

Tolockor boss )

60 to 130

33co 174

( extra )

Fall ead

curly viacer

To 1100 A11 senioas Sprias I tol reScenotans cuprins

Tocup)

83 to 140

67 to 156

( extrme)

Lstuaria Conoscionܐeoܐܡ areaerius

(saad sacrout )

To 20m (Sep )

To Sha ( Jon & Mar)

Jun - Sep

Jan -ter

70 to 250

$ 4 to 374

(extras)

Carly sprias

to lace sur

Cunoscion nochus

Tilver seatrout)

Nearshore Gull Winter 60 to 200

So co 230

(atra . )

Lace spring

to worly fall

Sumner Estuarias Hovedber I co ? no
Microporon undulatus

(Atlantic crooker )

Bayous , Chaanels ,

ofIshoro

100 to 210

79 to 270

( extra )

22a Springefall NearshoreSeellife lanceolicus

Tocar drud

1 ye40 to 130

29 to 1953

( excrne)

April to

aid- gunner

I ytCocacus permus

TOMT! soulish )

90 to 145

60 to 157

( extreae)

Surf zone co 360 Weru soach . offshore IyoPolydactylus octonemus

Taclantic threadlin )

100 Co ISS

84 to 171

(extra )

uce vincer .

and early

spring

OffshoreTrichiurus lepturus

Touclassfish )

Warm noncho I to 2 yeto 75a ( viacer )

To 350 ( summer ).

140 to 660

! 1S co 730

( extra )

Wincer co

eurly spring

Peorillus burei

Cult butterfish )

Iyo2 to 24 Sa

( To 299 ,

abundane )

Winter or

von noncho

85 to 120

58 to 169

(extra )

Yurround

(prisarily

viacer )

35 to 182a WinterBellacor militaris

(horned sarobia )

65 co 110

20 co 110

( extreme)

Winter to

early summer

Loco viacer 2 yr
Prionocus purulatus

Texican searonin )

22 to 16.

64 to 10 %

(abundanc )

Year- round

(primarily

cold months)

80 to 180

70 to 196

(extrme)

yeSuciun gunleri

Tshoal tlouader )

80 to 130

SS co 159

( extrme)

7 to 86 Winter in Says NearshorePrevoortig patronus

Gull sonhaden )

Nov -Mar 2 yt

No data

Sources: chittenden und McEachran , 1976 ; Guncer, 1938; iagatz and Wilkens , 1973 ; Chapocon , 1973
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TABLE 3-8

MIGRATORY BEHAVIOR OF SOME COASTAL NE KTON COMMON TO THE GULF

Species Moving into Estuaries

(or near shore zone)

Species Moving

from Estuaries

January Southern hake , red drum (peak ) Menhad en , spadefish

February Stingray , browo shrimp (post

larvae) , menhaden , spad efish

March Blue cat fish , sheepshead

minnow , longno se killifish .

Gulf killifish , spot , cutlass

fish , hogchoker , butter fish ,

rough silverside , flounder ,

tongue fish

April Bighead searob isGafftopsail catfish , sea catfish

blue fish , bumper , sand seatrout

southern king fish , skipjack ,

herring ( in and out sane month ) ,

adult croaker , black drum ( peak )

pinfish , Atlantic thread fin ,

toad fish , mid shipm an

May Menhaden , southern hake
Striped anchovy , lizard fish ,

sardine , Spanish mackerel ;

white shrimp ( po stlarvae )

June
Butter fish

Needle fish , pompano , crev alle

jack, leatherjacket , Atlantic

moon fish

July Ladyfish , lookd own

August Ladyfish , Atlantic

thread fin
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TABLE 3-8 ( continued )

Species Moving into Estuaries

( or gearshore zone )

Species Moving

from Estuaries

September
Adult croakes, rough silver

side

October Menhaden , sheeps head mianow ,

bighead searobia

Sardine , blue fish , leather

jacket , Atlantic Boon fish ,

sand Seatrout , cutlass fish ,

Spanish mackerel

November Blue catfish , juvenile croaker Striped anchovy , gafftop

sail , catfish , needlefish ,

pom pano ,
crevalle jack ,

bumper , lookd own , pin fish ,

tongue fish , to ad fish , mid

shipman , white shrimp

(juveniles)

December Longao se killifish Stingray , lizard fish , Gulf

killifish , spot , southern

king fish , flounder , hoge

choker

Source : After Christmas , 1973

can be concluded from the data . Squid occurred primar ily at Pensacola and

Mobile stations, and found in highest aumbers in June . Shrimp are

discussed further in this chapter under " epifauna" .

were

Shelf areas east of the Mississippi Delta having water depths less than 18m

are considered the most productive region in the Gulf and account for

appr ox imately 30 to 40 % of the total Gulf fishery production ( Juhl, 1974 in

Pe quegnat et al . , 1978 ) . The productivity of aear shore aekton decreases with

increasing depth and distance from the Mississippi River Delta (CE , 1979 a ) .

The majority of the commercial fish catch is obtained from waters within a

few miles of shore ( Pequegnat et al . , 1978 ) , consequently , relatively little

information is available to characterize the nekton occurring in the mid- and

outer Shelf regions . The major bottom fish of commercial importance in depths
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TABLE 3-9

FISH CAPTURED AT PENSACOLA , MOBILE , AND GULF PORT EISTING

SITES AND VICINITY DURING JANUARY AND JUNE 1980 EPA / IEC SURVEYS

Species Common Name

Lesser electric ray

Torped inidae

Narcine brasiliensis

Raj idae

Raja eglanteria

Dasyatidae

Clearno se skate

Dasyatis americana Southern stingray

Atlantic stingrayDasyatis sabinia

Clupeidae

Etremeus teres Rock herring

Scaled sardineHarengula pensacolae

Engraul id ae

Anchoa hepsetus

Anchoa mitchelli

Anchoviella perfasciata

Synodontidae

Striped anchovy

Bay anchovy

Flat anchovy

Saurida brasiliensis Large scaled lizard fish

Inshore lizard fishSynodus foetens

Saake fishTrachinocephalus wyops

Ariidae

Arius felis Sea catfish

Batr ac ho id idae

Atlantic mid shipman

Pancake batfish

Porichthys porosissima

Ogocephalidae

Halieutichthys aculeatus

Ophichthidae

Ophichtmus gouesi

Gad idae

Shrimp eel

Urophycis floridanus Southern hake

Urophycis regius Spotted ha ke

Ophidiidae

Ophidion grayi

Ophidion welshi

Blotched cusk - eel

Crested cusk - eel
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TABLE 3-9 ( continued )

Species
Common Name

Syngnathidae

Syngnathus springeri

Serranidae

Bull pipe fish

Centropristis philadelphia Rock sea bass

Diplectrum bivittatum Dwarf sand perch

Diplectrum formosum Saad perch

Carangidae

Caranx sysos
Blue runner

Chloroscombrus chsysurus Atlantic bumper

Round sc ad

Atlantic moon fish

Decapterus punctatus

Vomer setapianis

Pomad asyidae

Orthopristis chsysoptera

Sparid ae

Stenotomus caprinus

Pig fish

Long spine porgy

Sciaenidae

Sand seatrout
Cynoscion arenarius

Larimus fasciatus Band ed drum

Leiostomus xanthurus Spot

Southern king fishMenticirrhus americanus

Menticirrhus cf.

americanus

Menticirrhus littoralis

Menticirrhus saxatilus

Southern king fish

Gulf king fish

Northern king fish

Croaker
Micropogon undulatus

Ephippidae

Chaetodipterus faber Atlantic spade fish

Scombridae

Spanish mackerelScomberomorus maculatus

Trichiur id ae

Trichiurus lepturus Atlantic cutlass fish
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TABLE 3-9 (continued )

Species Common Name

Stromateidae

Pacific pom panoPerrilus burti

Peprilus paru

Triglid ae

Butter fish

Prionotus roseus Bluespotted searobin

Blackfia sear ob inPrionotus rubio

Prionotus tribulus Bighead searobin

Bo thidae

Citharichthys macrops Spotted whiff ..

Fringed flounder

Gray flounder

Gulf flounder

Etropus Crossotus

Etropus rumosus

Paralichthys albigutta

Cynoglossidae

Symphurus civitatus

Symphurus plagiusa

Symphurus sp .

Tetraodontidae

Offshore tongue fish

Blackcheek tongue fish

Tongue fish

Sphoeroides parvus Least puffer

of 18 to 183. are snappers , groupers, and sea bass . For example , red snapper

(Lutjanus campechanus) may be locally abundant in the vicinity of reefs and

hard bottoms on the outer Shelf, especially along the western edge of upper

De So to Canyon and near rocky outcrops off Pensacola ( Jones et al . , 1973 ; Moe ,

1963 ) .

Limited data are available describing deepwater nekton beyond the northern

Gulf Shelf break . Pequegnat et al . (1978 ) noted reports of large schools o !

round herring (Etrumeus teres) and rough scad (Trachurus lathami) in deep

waters over the continental Slope , and the occurrence of schools of tuna
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(Euthynnus pelamis , Thunnus albacares , T. atlanticus , and T. thynnus) in

waters overlying the 183m to 1,830m depth contours. A diver se assemblage of

midwater and bottom nekton were observed in De So to Can yon ; ab und ant species

included squid , snake nackerel , eels, hatchet and lantern fish , cyclothonids,

and scorpaenids (Gaul et 1968 ) . Several wique species of shark

(Etmopterus spp . ) , an end en ic grenad ier , and a skate (Springeria folirostris ) ,

have also been reported from the continental Slope in the northern Gulf ( Jones

et al . , 1973 ) .

al . ,

BENTHOS

lafauna

Data describing the benthic in fauna and their distributional patterns in

the aortheastern Gulf of Mexico are limited . The MAFLA study (SUS IO , 1975 ;

Dames and Moore , 1979 ) represents one of the few reports describing in faunal

distributions in the Gulf ; MAFLA stations on the Mississippi- Al ab ama Shelf

were located in depths from approximately 14 to 335m . Vittor (1977 ; in Dames

and Moore , 1979 ) summarized the following distributional trends from the MAF LA

studies : ( 1 ) benthic macroin faunal ab und ance and diversity increases with

increased distance from the Mississippi River and Mobile Bay , which is the

result of coar ser sed iments supporting more aumerous benthic animals, and

( 2 ) deepwater habitats ( > 100m ) support
a less abundant and less diverse

polychaete fauna ( than shallower habitats ) , regardless of geographic location .

Further data nearshore macroin fauna communities , species composition ,

abundance , biomass , and productivity are currently being collected under the

direction of the U.S. Army Corps of Engineers (CE ) ; however , the results of

the se studies are aot scheduled to be available until 1984 (D. Barrineau ,

per sonal commun ication*) .

on

Common macrofauna collected at the Existing Sites during EPA / IEC surveys

are presented in Table 3-10 . Similar species compositions have been reported

* D.
Barrineau , V. S. Army Corps of Engineers, Mobile District, Alab ama (1981 )
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TABLE 3-10

COMMON MACROINFAUNA COLLECTED DURING

EPA / IEC SUR VE YS IN JANUARY AND JUNE 1980

Pensacola

Branchiostoma caribaeum

Paraprionospio pinnata

Spiophanes bombos

Armandia maculata

Mobile

Golfiagia murinae bilobatae

Armandia maculata

Magelona cf. phyllisae

Soiophanes bombyx

Diopatra cuprea

Paraprionospio pinnata

Gulfport

Golfingia murinae bilobatae

Apoprionospio pygmaea

Magelona cf. phyllisae

Mediomastus californiensis

Spiophanes bombyx

by Vittor (1977 ) . The trophic structure of the infauna in the vicinity of the

Pensacola, Mobile, and' Gulfport Existing Sites were generally dominated by

de posit- feeding organisms ; relatively lower percentages of deposit feeders

were present at Pensacola , probably due to the larger med ian grain size of

bottom sed iments . The in fauna at the Mobile and Gulfport Existing sites

consisted primar ily of spionid , magelonid , and capitellid polychaetes, and the

sipunculid Golfingia murinae bilobatae . Polychaetes were al sowere al so numerically
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dom inant at the Pensacola Existing Site ; however , the cephalochordate

Branchiostoma caribaeum ( typical of clean sand s ) and var ious arthropods also

were abundant . Fewer species were collected at the Gulfport Existing Site

than the Mobile Existing Site , which is consistent with distributional tread s

reported by Vittor (1977 ) . In contrast , fewer species (total of all

replicates) were
were collected at the Pensacola Existing Site than at Mobile ,

which is not consistent with what would be expected from sed iment type alone

(generally , coar ser sed iments at Pensacola ) . However , more samples were

collected at Mobile than Pensacola, which may account for this discrepancy .

Seasonal and spatial variation in the densities of the dominant ia faunal

species were noted at the Pensacola , Mobile , aad Gulfport Existing Sites

during the EPA / IEC surveys ( see Append ix A ) . Spatial variability may be due

to slight changes in substrate com position , while seasonal increases in

in faunal density may be related to recruitment into the population , rather

than effects of dredged material disposal .

Bault ( 1969 ) studied the distribution of polychaetes in the aortheastern

Gulf of Mexico and found that abundance decreased with
with increasing depth

( transects from 7 to 180 m ) . In the vicinity of the Mid -Shelf Alternative

Area , the diversity and abundance of infawal species were low (SUS IO , 1975) .

Polychaetes were americally donioant at all sampling stations and represented

by the maldanids Asychis carolinae and Clymenella torquata , the lumbrinerid

Ninoe aigripes , and the nereid Ceratonereis tridentata . A list of the

dom inant polychaete species is presented in Table 3-11.

The benthic infauna in the vicinity of the Deepwater Alternative Area have

not been described . However , benthic in fauna present in the deepwater areas

of the aor the Gulf typically consist of deposit feeders , suspension feeders,

carnivores, whichwhich comprise 55 % , 25 % , and 20 % ,
and 20 % , respectively , of the

in faunal assemblage ( Sokolova , 1959) . The biomass of the deepwater in fauna is

relatively low , (Rowe and Menzel, 1971) .
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TABLE 3-11

DOLINANT POLYCHAETE TAXA

FOUND IN MOBILE - GULFPORT

HDD - SHELF ALTERNATIVE AREA AND VICINITY

Paraprionospio pianata

Asychis carolinae

Algaophamus verrilli

Clymenella torquata

Ceratonereis tridentata

Lumbrineris parvipedata

Ceratonereis irritabilis

Ninoe nigripes

Diopatra cuprea

Cirrophorus lyriformis

Notomastus latericeus

Cossura sp . A

Magelona pettiboneae

Note : Dominant species represent at

least 50 % of total individuals

per station .

Source : SUSIO , 1975

Epifauna

Primary factors affecting the distributions of epifaunal species include

sed iment composition and water depth (Defenbaugh, 1976 ) . Epifaunal organisms

present in nearshore waters of the northeastern Gulf of Mexico have been

characterized by Defenbaugh ( 1976 ) as a " pro - delta sound assemblage"

(Mississippi Sound seaward to Chandeleur Islands , and eastward to Pensacola ,

Florida) consisting of species belong ing typically to the Carolinian , and to a

lesser extent , Caribbean zoogeographical provinces ( Table 3-12 ) . A similar

species composition was found during the EPA /IEC surveys (Append ix A ) . А

total of 45 invertebrates and 57 chordate species wete collected the

Existing Sites during both surveys . Dominant species included the shrimps

Penaeus aztecus, Trachypenaeus spp . , and Acetes americanus , mantis shrimp

Squilla empusa , and swimming crabs Callinectes spp . , and Portugus gibbessi .

at
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TABLI 3-12

DOMINANT EPDAUNA OF

THE NEARSHORE CONTINENTAL SHELF

( 4 to 20m )

Caidaria

Renilla mulleri

Gastropoda

Sinum perspectivum

Cantharus cancellarius

Pelecypoda

Noetia ponderosa

Chione clenchi

Crustacea

Penaeus aztecus

Sicyonia brevirostris

Sicyonia dorsalis

Trachypenaeus similis

Pagurus pollicaris

Persephona squilonaris

Persephona crinata

Calappa sulcata

Hepatus epheliticus

Callinectes similis

Portunus sibbessi

Portuous spinimanus

Podochela sidneyi

Squilla chydaea

Squilla empusa

Echinodermata

Luidia clathrata

Ophiolepis elegans

Mellita quinquiesperforata

Source : Defenbaugh , 1976
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Epifaunal assemblages were generally similar at each of the Existing Sites,

although the number of species and species abundances were higher at Mobile

relative to either of the other two disposal sites .

aztecusSeveral of the dominant epifaunal species ( e.g., Penaeus
and

Callinectes sapidus) present within the vicinity of the Pensacola, Mobile, and

Gulfport Existing Sites represent major fisheries resources in gearshore Gulf

waters ( see " Fisheries Resources" sections) . Brown shrimp (P. aztecus) were

collected primarily at Mobile and were generally absent from collections in

the vicinity of the Pensacola Existing Site , which is consistent with

distributional patterns reported by Defenbaugh (1976 ) . Brown shrimp are

common from the Mississippi Delta' to Mobile , over silty bottom sed iments , and

are less abundant over sandy substrate areas (Defenbaugh , 1976 ) . Blue' crabs

( c . sapidus) common in coastalin coastal bays , estuaries , and nearshore waters

throughout the northern Gulf region ; gravid females are typically present in

the open Gulf from March through August (Lind all et al . , 1972 ) . Blue crabs

were present in relatively low numbers at the Pensacola Existing Site during

June , and absent from all Existing Sites in January . Both browa shrimp and

blue crabs nigrate into coastal estuaries during early stages of their life

cycle .

are

odRepresentative epifaunal species present the mid - Shelf of the

aortheastern Gulf are listed in Table 3-13 . This mid- Shelf assemblage is

represented by several molluscan and crustacean species, including some that

were alsoal so abundant is nearshorein nearshore waters . The abundance and diversity of

epifaunal on the mid - Shelf arethe mid - Shelf are lower than those nearshore ,

relatively small seasonal variability (SUSIO, 1975 ) .. Several commercially

important epifaunal species , including the browa shrimp Penaeus aztecus and

calico scallop Argopectin gibbus, occur
occur in the mid - Shelf region . Calico

scallops have been reported offshore Mobile and Pensacola in water depths of

18 to 36m (Defenbaugh , 1976 ) .

The Qumber of epifaunal species decreases in deeper Shelf areas (Table

3-14 ) , and little faunal overlap exists with the mid - Shelf assemblage

described above . However , little information is available assess the

relative abundances of deepwater epifauna . Royal red shrimp (Hymenopenaeus
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TABLE 3-13

DOMINANT EPIFAUNA OF

THE MIDDE PT . CONTINENTAL SHEL ?

( 30 to 90m)

Gastropoda

Conus austini

Polystira albida

Pelecypoda

Anadara floridana

Argopecten gibbus

Crustacea

Parapenaeus longirostris

Benaeus aztecus

Sicyonia brevirostris

Trachypedaeus similis

Porcellana sayana

Petrochirus diogenes

Raninoides lousianensis

Calappa sulcata

Callinectes similis

Portunus spinicarpus

Portunus spinimanus

Anasimus latus

Podochela sidneyi

Squilla chydaea

Squilla empusa

Echinodermata

Luidia clathrata

Astropecten duplicatus

Ophiolepis elegans

Source : De fe nbaugh , 1976
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TABLE 3-14

DOMINANT EPIFAUNA OF

THE DEEP CONTINENTAL SHELF

(90 to 200M )

Polychaeta

Protula tubularia

Gastropoda

Polystira albida

Crustacea

Raninoides louisianensis

Calappa sulcata

Portunus spinicarpus

Anasimus latus

Echinodermata

Anthenoides piercei

Echinocardium fulvescens

Source :
De feabaugh , 1976

robustus) occur at depths of 255 to 5450 on the continental Slope . This

species has potential commercial value , although their present utilization is

limited (Pequegnat et al ., 1978 ) .

MARINE MAMMALS

as

· The Gulf of Mexico supports & seasonal and resident marine mammal

population of cetaceans (whales , dolphins , and por poi se s ) and sirenians

(manatees) (Table 3-15) . · The Gulf serves summer mating and calving

grounds, and winter feeding grounds for 16 species of whales and 8 species of

dolphins and por po ises. Common dolphins and whales iaclude the bottleno se

dolphia (Tursiops truncatus) , Atlantic spotted dolphin (Stenella plagiodon) ,

and short- finned pilot whale (Globicephala macrorhyncus) . Most whales occur
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TABLE 3-15

S PEC LES OF MARINE MAMMALS IN THE GULF OF MEXICO

Species Seasonal Occurreace and Diet

Cetaceans

Min ke whale

( Balaenoptera acutorostrata )

Possible winter resident ; feed on

euphaus iids and small fish

Bryde's whale

(Balaenoptera edeni)

Possibly year- round; feed on small

schooling fishes, some euphaus iids, and

other crustaceans

Sei wale*

(Balaenoptera borealis )

Possible wiater resideat; winter calving

and mating ; feed on cope pods , euphau

siids , and various small fishes

Finback whale *

( Balaenoptera physalus)

Possible winter resident ; mating and

calving in winter ; feed mostly on

euphausiids

Uncommon ; feed on euphausiidsBlue whalet

(Balaenoptera musculus )

Hum pb ack whale

(Megaptera novaeangliae)

Possible winter resident ; feed on

euphausiids

Black right wale*

(Eubalaena glacialis)

Possible winter resident ; winter mating

and calving; feed on cope pod s

Rough- toothed dolphia

(Steno bredanensis)

Rare; feed on fish and squid

Bo teleno se dolphin

(Tursiops truncatus

Common year - round ; feed mostly on

fish ; breed year- round

Spinner dolphin

(Stenella longirostris)

Possibly year - round ; probably feed on

fish and squid

Uncommon ; feed on fish and squid
Spotted dolphin

(Stenella frontalis )

Atlantic spotted dolphin

(Stenella plagiodon )

Common ; year - round; feed primarily on

squid

Striped dolphin

(Stenella coeruleoalba)

Uncommon ; feed on fish , squid , and

crustaceans

Common dolphin

(Delphiais delphis)

Maybe year - round , near Shelf edge; feed

on fish and copepod s

Uncommon ; feed on cephalopodsRisso's dolphin

(Grampus griseus )
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TABLE 3-15 ( continued )

Species Seasonal Occurrence and Diet

Rare ; little known
Pygmy killer whale

(Feresa attenuata )

Va common ; feed on fishFal se killer whale

(Pseudorca crassidens )

Short- finned pilot whale

(Globicephala macrorhyncus )

Year - round in deep water ; probably feed

on squid and fish

Killer whale

(Orcinus orca )

Uncommon ; feed on fish , cephalopods, and

other cetaceans

*

Sperm whale

(Physeter catodon )

Winter resident or possibly year - round ;

calving in summer ; feed on cephalopods

and some fish

Pygmy sperm whale

(Kogia breviceps )

Year- round ; feed on squid and pelagic

crustaceans , such as shrimp

Dwarf sperm whale

(Kogia simus )

Uacommon ; possibly year round ; feed on

squid and pelagic crustaceans , such as

shrimp

feed onGoose - beaked whale

(Ziphius cavirostris )

andRare ;

fishes

squid deepwater

Rare ; little lorowaGervais bea ked whale

(Mesoplodon europaeus)

Sirenians

West Indian manatee

(Trichechus manatus )

Presently not found west of Auc illa and

Port St. Joe Rivers, Florida ; feed

aquatic vegetation

ор

* Threatened and endangered species , DOI, 1979b

Source : DOI,DOI, 1978 a

well offshore ia deep waters beyond the continental Shelf (e.g., in vicinity

of Deepwater Alternative Area) , while dolphins and por po ises are present in

shallow , as well as , deep waters (e.g., all Existing and Alternative Sites )

( DOI, 1978 a ) .
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The West Indian manatee Trichechus manatus , is the only species of manatee

found in the Gulf. Manatees generally inhabit inland waterways , usually less

than 3m deep , seldom veaturing offshore . Their principle source of autrition

is a quatic vegetation growing in shallow coastal and bay waters. Thus , they

would not be expected to occur in the vicinity of the Existing or Alternative

Sites/ Areas .

THREATENED AND ENDANGERED SPECIES

Threatened and end angered marine mammals, birds, and reptiles previously

reported in gearshore Gulf waters are listed , along with the frequency of

occurrence in Table 3-16 . The end angered wales reported to occur off the

Flor ida , Al ab ama , and Mississippi coasts are seldom seea iashore and generally

occur in deep oceanic waters ( e.g., Deepwater Alternative Area ) (DOI , 1981 ) .

The manatee has not been reported to occur in the vicinity of any of the

Existing Sites.

End angered birds, with the exception of the browa pelican , feed and nest on

beaches and in marshes . The browa pelican occurs along the Gulf coast in the

vicinity of the Existing Sites (CE , 1979a) . The only known breeding ground of

the browa pelican in the northern Gulf is located on Graad Terre Island ,

Louisiana , of the Mississippi Delta , which iswhich is far · removed from the

Existing or Alternative Sites (DOI, 1978 a ) .

Endangered turtles have been found in the Gulf, south of the barrier

islands (CE, 1979 a ) . Few data are available on the frequency of occurrences

of sea turtles; however , the loggerhead turtle has been observed to nest on

Horn and Chand eleur Islands
(Gulfport Existing Sites in vicinity ) (DOI ,

1978 a ) .

SITE HISTORY

The existing dimensions of the entrance channels to Pensacola , Mobile , and

Gulfport were authorized by the River and Harbor AC es of October 1962,

September 1954 , and June 1948 , respectively . Maintenance dredging has
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TABLE 3-16

THREATENED AND ENDANGERED SPECIES OF THE

FLORIDA , MISSISSIPPI, AND ALABAMA GULF COAST

Florida

Status

Alabama

Status

Mississippi

Status

DOI

Status
Speciu

Occurrence

Endangered of tobore ocazaic speciesBalacsonteri pbmulus

(fiaback vbalo )

Endangered of fshore ocuaic spaciosHereceri Bovius line

Thumpback wha10 )

Ladangered oftobori ociddic speciesShruter sucodon

( open whalo )

Ih rutened Ladengered Endangered Lesident of coutal marshes
Grus staadearis pulls

(Hinimippi saodbill crane )

LadangeredPelecious occidentalis

(brova pelicoa )

Eadeagered Eadangered Endangered lacrewing abundance,

particularly in pusner

TaroteaedAass fulvirule

( noctled duck )

Penatat ruideat , Desting

on nisland and islands

Ladangered Mesideat of outer beachesCharadrius alexandrinus

Tonovy plover )

Thrutined threatenedAlliretor piwiwinienis

(neri can alligator )

Ladangered Endangered locrossing abundance

ia coastal narobe

Lepidochelyo kamii

Taclnatic ridley turtle )

Lodangered Eadeagered Ladangered Ladangered Occasional visitor

Endangered Eodeagered Ladangered Ladangered Occasional visitorLretrochels imbricats

Tacloacic havkobill curtle )

Dermochele coriacea

Tlaxcherback sea curele )

Ladangered Threatened Ladengered Ladangered Occasional visitor

Threatened Ladangered Ladangered ThresteaedCaretta carette

(Atlapcic logerhead

su turtle)

Occasional visitor ,

historical use of beacha

for pesciog

Cheloni, srdus

Torted sucurile)

Endangered Lodangered Occasional visitor

richechus padutus

Tvert lading manate )

Ladaay ered Prucaely not fouad west of

Aucilla and Port St. Joe

livers , Florida ' ( east of

Pensacola ODUIDS )

Source : 6 , 1991; a , 19731; wor, 1995

occurred at Mobile and Gulfport since 1931, and at Pensacola siace 1933

( Davis , 1978 ) . It is not known , however , when the Existing sites acquired

their present dimensions, or were first used for the disposal of dredged

material from the respective entrance channels . Records documenting dredging

and disposal activities at any of the sites prior to the late 1960's are

unavailable . Although the locations at which dredged materials were dumped

3-57



prior to 1970 are unknown , it may be reasonable to assume that the present

sites were delineated based on previous dumping ( J. Walker , personal

communication * ) .

are

Volumes of dredged material dumped at the existing ODMDS s during the period

1970 through 1981 listed in Table 3-17 . Each of the three entrance

channels is dredged on an as - needed basis (every 1 to 5 years ) due to sed inent

transport by long shore currents and deposition of riverine sediments .

* However, the Pensacola Entrance Channel was not dredged from 1975 to 1980 as

water quality concerns and later certification requirements under the Clean

Water Act together with the position of the State of beach nourishment resulted

in an inability to perform maintenance dredging . Since that time the Corps of

Engineers and the State reached agreement , a 5 - year dredging permit was issued

and dredging was performed in 1981."

DREDGED MATERIAL CHARACTERISTICS

PENSACOLA

Dredged materials from the Pensacola Entrance Channel comprise an average

of 93 % sand , 3 % silt , and 4 % clay . Sed iment samples collected from the

entrance channel beyond the bay mouth bar were described by Davis ( 1978 ) as

" grey silty sand ." Results of chemical analyses of the Pensacola dredged

sediments are presented in Table 3-18 . Total organic carbon ( TOC ) levels were

less than 1 % ( 10 mg / g ) , and concentrations of trace metals with the exception

of zinc and chromium were generally low ( < 5 ppm ) . Pesticide and PCB

conceatrations in dredged sed iment were generally undetectable , with the

exception of 0.486 ng / g
0.486 ng / & diazinon and 14.152 ag / s Arochlor 1254 ( PCB ) .

Elutriate test results are presented in Table 3-19 . Slight increases in the

concentration of TOC , phosphorus , and zinc were measured , but changes in other

trace metal concentrations were aot detected . Dredged sed iments have not been

analyzed using bioassay tests ( J. Walker, personal communication * ).

* J. Walker , U.S. Army Corps of Engineers, Mobile District , Alabama (1981 )
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TABLE 3-17

DREDGED MATERIAL VOLUPLES DISPOSED AT PENSACOLA ,

MOBILE , AND GULFPORT EXISTING SITES FROM 1970 TO 1981

(yd 3 )

Fiscal

Year

Gulfport

Ship Island

Bar Channel

Mobile

:Entrance

Channel

Pensacola

Entrance

Channel

Maintenance Dredging by Hopper Dredges

81
831,438 646 , 924

80 190,300

707 , 14279

78

77

470, 440

1,751, 500

136 , 116

123 , 253

76

261,775

725,086

550 , 25575 343,481

74

73

72

71

232,503

370 , 089

1 , 278,981

262,450

827,388

361,815

1,732,615

239,63770

Average Volume Per Dredging Cycle

( years in which dredging occurred)

649, 290 485 , 776 740 , 664

- Channel not dredged

Source : U.S.Walker , Army Corps of

Engineers , Mobile District , Alabama ,

personal communication (1981 )

MOBILE

Dredged materials from the Mobile Bar Channel com pr ise an average of 86%

sand, 9% silt, and 5% clay . Samples collected from the entrance channel

shoreward of the
of the pass consisted of soft grey silty ooze with some sand ;

whereas , sand and silt were collected near the seaward end of the bay mouth

bar , and sand se award of the bar (Davis , 1978 ) . Results of bulk chemical
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TABLE 3-18

ANALYSES OF ENTRANCE CHANNEL SEDDENT

SAMPLES COLLECTED FROM PENSACOLA HARBOR , FLORIDA

Trace Mescola ( og /kg)

Saple

Number

TOC

( mg / g )

Total

Phosphate

(az /kg P )

Aronia

Nitrogen

( ag /kg N )

oil and

Grene

log/ 8 ) A Cu Zn ca PD CE

0.12
0,5 .

128.4 < 0.1PB - 1

P9-2

43.51.66

0.36

1.44

67.00

7.00

11.23

9.0

27.6

75.0

0.41

0.36

0.31

< 0.5

< 0.5

< 0.3

< 0.30.10 0.5 1.0

<0.5

< 0.3

<0.5

<0.1<0.3

<0.3

1.0

0.18 1.1 32.4 < 0,1 4.3 $.9 < 0.3

Note : Stacions located from inaer portion of cheonel aen Santa Rosa folaad (PB - 3 ) to

( 21-1 ) ; og /kg

outer portioa (sesvord ) of channel

• Phi

Source: Davis , 1978

analyses of the Mobile dredged sed iments are presented in Table 3-20 . Levels

of TOC were less than 1 % (10 mg/ 8 ) ; concentrations of chromium , zinc , copper,

and nickel generally exceeded 4 ppm whereas , other trace metal concentrations

were generally low (< 2 ppm ) . Pesticides and PCBs were not detected in dredged

materials . Elutriate test results showed slight increases in ammonia and

phosphorus concentrations; significant releases of trace metals

apparent (Table 3-21 ) . Dredged materials have not been analyzed using

bioassay tests (J. Walker , personal communication ) .

ao were

GULFPORT

Dredged materials from the Gulfport Ship Island Bar Channel comprise an

aver age of 6 % sand , 46 % silt , and 48 % clay . Sed iment Samples collected from

the channel north of the barrier islands contain soft black and brow silty

ooze , and soft brown sandy silt . Adjacent to Ship Island , sed iment is sand

and shell with some clumps of clay , whereas south of the Island sed iments are

pred an inantly soft silt and clay with some minor sand fractions (Davis , 1978 ) .

Results of bulk chemical analyses of sed iments dredged from nine stations in

the Gulfport Ship Island Bar Channel , from 1.5 mi aorth to 7 mi south of

Ship Island , are presented in Table 3-22 . Concentrations of TOC , ammonia

* op . cit . page 3-58
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TABLE 3-19

ELUTR LATE ANALYSES OF SEDIMENT AND

WATER SAMPLES FOR CHEMICAL AND HEAVY METALS

CONSTITUENTS COLLECTED FROM PENSACOLA HARBOR , FLORIDA

Parameter Dilution

Water

Standard

Elutriate

11.2 20.6
Total organic carbon (ppm )

Ammonia nitrogen (ppm )

Phosphorus ( ppm )

1.08 0.21

0.025 0.123

pH 8. 28 8. 13

< 0.3 < 0.3

21.0 21.0

< 0.2 < 0.2

32.0 40.0

Mercury ( ppb )

Ar segic ( ppb )

Copper ( ppb )

Zinc (ppb )

Cadmium (ppb)

Lead ( ppb )

Nickel ( ppb )

Chromium ( ppb )

Iron ( ppb )

0.2 < 0.2

< 0.5 < 0.5

< 0.5 < 0.5

< 0.5 < 0.5

< 10.0 < 10.0

Рpm mg / liter

Ppb = Mg/ liter

No te : Sed iment sample number : PB - 2 ; Water sample Qumber :

PB - 2 ; Collected : 21 August 1974

Source :
Davis , 1978

aitrogen , phosphate , and several trace metals , including As , Cu , Cd , Pb , and

Ni were usually higher than concentrations measured in dredged material at

either the Mobile or Pensacola . Concentrations of zinc and chromium were

generally higher than other trace metal concentrations. DDT ( 7.1 ppb ) was the

only pesticide detected in the dredged material . Elutriate analysis results

showed increases in ammonia and phosphorus , similar to elutriate test results

for Pensacola and Mobile dredged sed iments . A slight increase in arsenic was
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TABLE 3-20

ANALYSES OF ENTRANCE CHANNEL SED DLLENT

SAMPLES COLLECTED FROM MOBILE HARBOR , ALABAMA

Trace Metals ( mg / kg )

Saple

Nunder

TOC

(ag / s )

Total

Phosphate

(ag / kg ? )

Anaonio

Nitrogea

( ng /kg N )

Oil sod

Grense

(ag/ ) Hg Cu za ca PD Ni felt

0.8 14.2 < 0.1 < 0.5 5.4 1.010-1

W - 2

0.76

1.18

18.25

60.00

34.50

39.8

33.6

0 .

0.51

0.74

0.24

1.11

0.31

4.5

2.6

7.0

9.3 22.71.3

1.8

<0.31.1 <0.1

9.57 < 0.1

< 0.5

<0.51-3 8.61 4.0 17.0 0.8

Note :
Stacions located fra idoGr portion of channel within Mobile Bay (MB - 3 ) co outer portioo ( desverd ) of channel

(MB - 1 ) ; mg/kg • ppa

Source : Davis , 1978

detected ; however , releases of other trace metals were generally not observed

( Table 3-23 ) . Bioassay tests have not been performed using dredged sediments

( J. Walker , personal communication” ) .

*

OTHER RESOURCES

FISHERIES

COMMERC LAL

Major commercial marine fisheries of Mississippi , Alabama, and northwest

Florida include shrimp , meahaden , oysters , and hard blue crabs io order of

value for the 1979 catch (DOI, 1981 ) . The red snapper is one of the most

sought after and most aumerous fish in the catch of sport and commercial

vessels, and is fished in offshore areas with significant bottom relief (Moe,

1963 ) .

op . cit . page 3-58
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TABLE 3-21

ELUTR LATE ANALYSES OF SEDIMENT AND

WATER SAMPLES FOR CHEMICAL AND HEAVY METALS

CONSTITUENTS COLLECTED FROM MOB ILE HARBOR , ALABAMA

Parameter Dilution

Water

Standard

El utriate

7.2 16.5

0.04 1.05

0.085 0.340

7.50 7. 82

< 0.3 < 0.3

< 10.0 10,0

Total organic carbon ( ppm )

Ammonia nitrogen ( ppm )

Phosphorus (ppm )

PH

Mercury ( ppb )

As segic ( ppb )

Copper ( ppb )

Zinc ( ppb )

Cadmium ( ppb )

Lead ( ppb )

Nickel ( ppb )

Chrom ium ( ppb )

Iron (ppb )

0.9 1.0

25.1 22.4

0.2 0.2

2.9 2.3

2.8 3.1

< 0.5 < 0.5

22.0 22.0

Ppm • mg / liter

ppb = mg/ liter

No te :
Sediment sample number : MB - 2 ; water sample oumber :

MB - 2 ; collected 28 July 1974

Source : Davis , 1978

Shrimp trawling is most productive close to the Mississippi Delta and is

reduced almost completely immediately west of Pensacola (GMFMC, 1980b ) . The

av er age commercial catch from 1959 to 1975 between Gulfport and Mobile was 7.8

million pounds ( tails) for brown shrimp and 1.8 million pounds (tails) for

white shrimp . From Mobile to Pensacola the average was 0.6 million pounds

( tails) for brown shrimp and 0.2 million pounds (tails) white shrimp (GAFMC,

1980b ) . In 1976 pink shrimp production from the Mississippi Delta

Pensacola was 223,000 pounds of tails , or 5 % of the total catch in that area .

of the total shrimp harvest of all three species , 60 to 70 % is taken from

shallow ( < 9.1m ) nearshore and estuarine areas (GMFMC , 1980b ) .

to
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TABLE 3-22

ANALYSES OF SHIP CHANNEL SEDIMENT

SAMPLES COLLECTED FROM GULFPORT HARBOR , MISSISSIPPI

Trace Metals ( og /kg)

Saaplo

Nunder

TOC

(als)

Phosphoto

( mg /kg P )

Amnonia

Nitrogen

( ag /kg N )

oil and

Grense

(og/ ) Cu ܐܕ Cd Pb Cr fe

CP - 12 23.94 95.8 19.6 12.7 < 0.380.1

1.5

5.0

isCP- 13 26.73 46.8

12.3

3.7

< 0.3

63.50

57.50

43.25

48.25

45.75

0.53

0.42

< 0.0G2-14

0.40

0.16

0,17

0.35

0.34

23.3

0.6106.49.00

1.61

9,73

GP - 1S

0,43

0.56

< 0.03

< 0.03

0.30

0.61

0.31

0.32

0.68

10.8

3.0

18.9

26.9

1.6

6.1

6.3

6.4

1.7

17.9

13.1

33.6

83.4

< 0.3

< 0.3

< 0.3

< 0.3

2.8

49.8

84.5

11.0

14.3

0.33

0.60

23.5

47.1C7-16

CP-17 11.75 0.4883.9

87.9

12.9

16.9

101.9

125.4

41.4

40.4

39.8

< 0.3

< 0.3GP - 18 8.73

57.50

62.SO

$ 1.25

$ 1.25

0.53

0.45

0.52

0,71

0.67

1.0

4.0

2.6

4.5

12.2

13.4

22.6

10.6

28.5

32.7

21.0

20.1

< 0.3GP - 19

GP - 20

13.27

8.82

55.9

73.7

0.57

< 0.1

19.7

29.670.6 16.6 < 0.3

GI - 17 < 0.02

• Sed isent souple recollected and analyud for mercury only

Nota : Stacions located from inner portion of Ship Island Channel

.channel (CP - 20 ) ; ag /kg • ppo

deur Ship Island (GP- 12) co outer portioa (resvord ) of

Source : Davis , 1978

Menhaden is the most valuable , as well as the volume leader of all finfish

fisheries in the Gulf of Mexico (Roithmayr , 1965) . In the eastern Gulf the

fishery is centered between eastern Louisiana and northwestern Florida . Fish

are caught with a purse seine from May to November within 3 nomi of shore . In

1975 Mississippi landed 180.2 million pounds, equal to 14 % of the total volume

taken from the Gulf of Mexico . Most ( 99% ) menhaden are processed into fish

meal, oil , and fish solubles ; the remaining 1 % is used for bait (Jones et al . ,

1973) .

There are that occurseveral important fisheries almost entirely in

estuarine areas . Oysters cannot tolerate salinities greater than 30 ° /00 due

to inhibition of growth and reproduction and susceptibility to predators .

Hard blue crabs are important in all Gulf states , with production centered on

the west coast of Florida . Most crabs are taken in crab traps from inside

waters (bays and sound s) , but during early spring , shrimp trawls capture a

significant quantity from nearshore Gulf waters . Mullet is fished almost

exclusively in Alabama inland waters, with a production peak in the fall , when

they concentrate nearshore on the way to offshore spawning grounds (Swingle ,

1977 ) . Ab undance is greatest at Pensacola and areas to the east , where they

are caught in gill nets ( Jones et al . , 1973 ) .
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TABLE 3-23

ELUTR LATE ANALYSES OF SEDDENT AND

WATER SAMPLES FOR CHEMICAL AND HEAVY METALS

CONSTITUENTS COLLECTED FROM GULF PORT HARBOR , MISSISSIPPI

Parameter Dilution

Water

Stand ard

Elutriate

11.1 15.8

0.04 0.32

0.002 0.417

7.95 7.92

< 0.2 < 0.2

17.0 21.0

Total organic carbon ( ppm )

Ammonia nitrogen ( ppm )

Phosphorus ( ppm )

pH

Mercury ( ppb )

Ar sénic ( ppb )

Copper ( ppb )

Zinc ( ppb )

Cadmium ( ppb )

Lead (ppb )

Nickel (ppb )

Chromium ( ppb )

Iron ( ppb )

7.4 7.0

< 0.2 < 0.2

0.3 0.6

2.3 1.0

1.5 1.8

1.0 0.8

< 10.0 10.0

Ppm - mg / liter

Ppb • ug / liter

* Sample collected 21 January 1976

Note : Sed iment sample number : GP - 17 ; water sample number :

GP -17 ; collected 17 July 1974

Source : Davis , 1978

The eastern Gulf of Mexico industrial bottom fish fishery operates from the

Mississippi Delta to eastern Al ab ana out to 640 water depth (partially shown

on Figure 3-14 ) . This area comprises 5,500 mi? of relatively flat mud and

sand bottom suitable for trawling (Roithmayr , 1965) . Catches consist mainly

of croaker (56 % ) , spot ( 11 % ) , sand and silver seatrout ( 8 % ) , and over 173

other fish species aver aging less than 0.25 kg each (25 % ) (Roithmayr , 1965 ) .

Trawling operation
s are conducted with the same gear and methods as the shrimp

fishery . Processin
g yields canned pet food , frozen fish for mink farms, fish

meal , and crab bait .

.
.
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One of the most valuable finfish resource in the Gulf of Mexico is the red

snapper . Saappers were the first bottom fish to be actively sought in the Gulf

of Mexico (GMFMC , 1980 a ) . Along with other reef fish (snappers and groupers) ,

they are found in areas of rocky bottom and limestone outcrops were handlines

are the traditional and most effective method of capture .

Areas of abundance

are off Louisiana, west Florida, De So to Canyon , and artificial fishing reefs.

So all urmarketable red snapper are al so caught in shr imp trawlson mud and

sand boitoms (10 to 35m depth ) (Swingle, 1977 ) . De pletion of stocks has

resulted in a Fishery Management Plan by the Gulf Fishery Management Council

(GMFMC , 1980 a ) .

The Mid - Shelf Alternative Area is located within a broader area used for

shr imping and bottom fish trawling , and is within the major harvest area for

fin fish ( Figure 3-14 ) . The Deepwater Alternative Area is located outside the

principal economic fisheries regions , including the royal red shrimp grounds

and pe l ag ic fisheries (Pequegnat et al. , 1978 ) .

RECREATIONAL

recrea

are

Saltwater sportfishing is an important industry in offshore and in shore

waters of Mississippi, Alabama, and northwest Florida . Fishing is conducted

from charter boats , private boats , piers , banks , and
and beaches. Some

sport fishing areas , fish havens ,fish havens , artificial reefs , and banks where

tional fishing occurs shown on Figure 3-14 . Important recreational

fishery species for Florida include red snapper , grouper, war saw , cobia , king

mac kerel , dolphin , barracuda , sailfish , and marlin (Jones et al . , 1973) . For

Al ab ama the sane source lists tarpon , king mackerel , red snapper , nullet ,

shrimp, crab , and oysters as im por tant; for Mississippi--speckled trout,

Spanish mackerel , tar pon , red fish , king mackerel , pompano , ladyfish , and

bonito are considered important .

National Marine Fisheries Service conducted a recreational fishery

statistical survey in 1979 (DOC, 1980 a ) . The intercept survey results showed

that 53% of the fishermen were not fishing for any particular fish species,
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17% sought spotted seatrout , 4 % wanted king mackerel, 3 % were after red

saapper , 2 % fished for groupers ,
for groupers , and 2 % for mullet . The estimated total

number of fish caught in Mississippi revealed that Atlantic croaker was the

fish caught most often (over 1 million) , followed by sand and speckled trout

(1 million combined ) , sea catfish (0.41million ) and mullet (0.25 million ) .

For Alabama, king fish was first (0.68 million ) , followed by Atlantic croaker

(0.55 million ) , herrings (0.42 million ) , catfish (0.3
(0.3 million ) , and

Spanish mackerel (0.27 million ) .

sea

Wade (1977) reported that 1975 marine recreational fishery survey in

Alabama showed the fishery to be dominated by the private boat fishermen (86 %

of landings by weight ) . The most abundant fishes by weight were king

mackerel, Spanish mackerel, and bluefish . In offshore areas , 80 to 90 % of

fishing is conducted by trolling with artificial bait .

South of Pensacola there are several areas that are heavily fished during

the summer season for snapper and grouper . The closest toto shore is " the

wreck" , an old Russian freighter on a hard sand bottom . It is located at

30 ° 12'N and 87° 13'w , about 6 mmi southeast of the Pensacola Existing Site , in

24m of water (Moe , 1963) . In depths greater than 26m in the vicinity of rock

outcrops , red snapper , vermillion soapper , red grouper , and black grouper are

abundant in the catch (Moe, 1963) . Sport fishermen of Pensacola are ideally

located to take advantage of seasonal concentrations of two desirable pelagic

gamefish , cobia , and sailfish . Cobia move close to shore as they migrate

westward to spawn off
to spawn off the Mississippi River during

Sailfish

concentrate within 33 rum i offshore of Nav arre , Florida during September

(Hopkins , 1973) .

The Mid - Shelf Alternative Area is located within a broader recreational

fishing region . The location of the Mid - Shelf Alternative Area was selected

to minimize potential conflicts with fishery resources , by avoiding the

hard- bottom and reef areas offshore Pensacola , and artificial reefs , havens ,

and fishing banks offshore Mississippi and Alabama (Figure 3-14 ) . The

Deepwater Alternative Area is located outside the principal sportfisheries

regions (Pequegnat et al. , 1978 ) .
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SHIPPING

The Gulfport Existing Sites are located adjacent and partially within the

shipping fairway serving Gulfport, which passes between Cat and ship. Islands .

The eastern borders of both the Mobile and Pensacola Existing Sites are

located within the shipping fairways that serve their respective ports. The

Mid - Shelf and Deepwater Alternative Areas are located outside the important

shipping fairways that serve the northeastern Gulf .

Mobile , Al ab ama is one of the most important ports in the Gulf of Mexico .

The shipping volume has grown from 23.83 million short tons in 1970 to 36.26

million short toas in 1978 (CE , 1978d ) . Internal barge traffic has

contributed most to the observed increase (CE , 1980b ) . Traffic from deep

draft vessels decreased during the period 1966 to 1975 , while commerce

increased . This trend indicates the use of larger ships to
transpo

rc deep

draft cargo (CE , 1980b ) . Some of the larger vessels that visit the port are

only partially loaded due to depth limitations of the channel (CE , 1980b) .

Internal domestic receipts of coal , petroleum products , sand , gravel , and

marine shells , as well as shipments of coal, iron ore , and petroleum products

com pr ise nearly half (48% ) the total traffic in Mobile Harbor ( CE , 1978d) .

Foreiga imports of iron and aluminum ores and coal are the major items that

account for 29.4% of the total traffic ; exports of coal, soybeans, and grains

coa tribute 14.3 % .

Gulfport, Mississippi does not figure as prominently as Mobile in volumes

of trade or vessel traffic ; however , the shipping volume has expanded from

0.70 million short tons in 1970 to 1.1 million short tons in 1978 (CE , 1978d ) .

Vessels calling at the port have lengths up to 635 ft (192m ) and widths to

90 ft (27m ) , registering maximum drafts up to 36 ft (11m ) (CE, 1976 ) . The

present 30- ft channel will only accommodate vessels drawing up to 26 ft

(7.9m ) ; thus, vessels often must call on the port with only partial loads (CE,

1976 ) .

:

.
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Foreign imports including fresh (bananas) and prepared fruits accounted for

51.6 % of total freight traffic in Gulfport Harbor . Paper products , rice,

meat , timber , and fertilizer accounted for 31.3 % of the export trade . The

remaining freight traffic consisted of domestic receipts of marine shells ,

fuel , and iron products and shipments of cotton , corn , rice , and grain mill

products (CE , 1978d) .

on are

Pensacola , Florida is similar to Mobile and Gulfport in that the larger

vessels calling the port limited by channel depth (CE,(CE, 1978b ) .

Approximately 87 % of the ship and barge traffic had drafts of less than 19 ft .

There are fewer vessel trips at Pensacola than at Gulfport ; however , despite

having only 32 % as many vessels using the harbor , commerce volume is twice as

great ·

Volume of trade at Pensacola has increased from 0.99 million short tons in

1970 to 3.1 million short tons in 1978 (CE, 1978d) . Domestic receipts and

shipments accounted for approximately 70 % the total vessel traffic ;

shipments of liquid sulphur , fuel oil , and crude petroleum were about equal in

volume to receipts of petroleum products, marine shells , sand , gravel , and

chemicals (CE , 1978d) . Foreign imports of crude pe troleum , phosphate rock ,

and lumber contributed 14.3% , and exports of grain products and fertilizer

made up 15.1 % of vessel load ings .

MARINE RECREATION

Important recreational facilities are associated with the barrier islands

that separate the mainland and estuar ine areas from the open Gulf of Mexico .

Of the islands in the Mississippi section of the National Se a shore , only

western Ship Island is accessible to the general public by excursion boats (no

cars) . Private boats can dock near Fort Massachusetts ( on western Ship

Island) year- round , and the only means of access to the other islands

(DOI, 1980 ) . Westero Ship Is 1 and is a day use facility offering opportunities

for beach activities ( swimming , etc.) , picnicking , and hiking . Dauphin

Island's (offshore Mobile, Al ab am a ) attractions include 250 campsites at Fort

Gaines , Casiño Pier (500 to 600 ft long) which accommodates 200 fishermen , and

public beaches ( CE , 1978 a) . The island is also a primary land fall for

are
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migratory birds, ideally located for " bird ing . " The other islands allow

overnight primitive camping and are maintained as wilderness areas. Fishing

is allowed anywhere , and license is required . Boating is popular

throughout the northeastern Gulf of Mexico .

no

Gulf State Park , located midway between Mobile and Pensacola bays , occupies

6,160 acres and provides campgrounds , motels and cabios , picnic areas ,

recreational
fields , fishing piers , aad swimming areas (CE ,

1978a) . The

Florida section of the National Seashore offers a 160 - site campground

(year- round ) , marine aquaria , historic sites, and picoic areas, as well as the

beach - related attractions . Swimming and scuba diving are allowed except near

the entrance channel to Pensacola Bay . Fishing is available at both surf and

offshore locations (boat charters ) . Hiking on the nature trails through the

dwe areas is also popular (DOI, 1980 ) .

Boating and fishing way occur anywhere in the Gulf ; however , there are

8n".cific recreational attractions in the Mid- Shelf or Deepwater Alternative

Areas .

MILITARY ACTIVITIES

The potential for conflict between military activities and ocean disposal

in the northeastern Gulf of Mexico is low . There are no large naval ship

facilities along the Mississippi , Al ab am a , and we stero Florida coasts .

Military air bases that are located near the coast are unlikely to affect

disposal operations.

Military installations of importance are Eglin Air Force Ba se to the east

of Pensacola, Pensacola Naval Air Station on Pensacola Bay , and the Naval

Construction Battalion Center at Gulfport , Mississippi . Nacional Ocean Survey

Chart No. 11360 identifies restricted areas , and also a missile test area at

least 20 mi east of Pensacola Bay entrance channel (DOC , 1980b ); important

military air exercises are conducted in that area . Table 3-24 lists military

facilities in the Mississippi , Alabama , and western Florida Gulf coast areas.

-
-
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TABLE 3-24

MILITARY INSTALLATIONS

IN NORTHEASTERN GULP OF MEXICO

Mississippi Gulf Coast Area

Reesler Air Force Ba se

Naval Construction Battalion Center

Alabama Gulf Coast Area

Dauphin Island Air Force De fease Control Station

Mobile Harbor Coast Guard Station

Florida Panhandle Gulf Coast Area

Pensacola Naval Air Station

Saufley Naval Air Station

Whiting Naval Air Station

Ellyson Naval Air Station

Chevalier Naval Air Station

Pensacola Navy Gunnery Range

Eglin Air Force Base

Live Oaks Naval Reservation

Tynd all Air Force Base

Nav al Mine De fense Laboratory

Source : DOI, 1975

Two training ships are homepor ted at Pensacola Naval Air Station : one

destroyer and the aircraft carrier LEXINGTON . The se ships leave port during

the year in accordance with training schedules ( CE, 1978b) . The Marine Corps

al so conducts reserve training from the Se abee Ba se at Gulfport during

January, May , June , and September . Twelve LVTP -7's used to CROSSare
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the
Mississippi Sound ( 3 - hr crossing) and make amphibious landings on

northside of Cat Island (Major Williams, personal communication *).

<

OIL AND GAS EXPLORATION AND DEVELOPMENT

The northeastern Gulf of Mexico has not been subjected to the intense

exploration and development of energy resources that has occurred in the

northwestern and central Gulf of Mexico . However , that condition may be

changing in the near future . Exploratory wells are being drilled in Mobile

Bay , and BLM has 30 OCS tracts offeredtracts offered for leasing from 3for leasing from 3 to 20 om i off

Alabama and Mississippi (Figure 3-15) .

No active or proposed oil and gas lease tracts occur in the vicinity of the

Pensacola and Gulfport Existing Sites . Oil and gas development is , however ,

proposed in the vicinity of the Mobile Existing Site . Lease Tract No. 132,

owned by Shell Oil Co., is located adjacent to the eastern boundary of the

Mobile Existing Site ; Shell plans to use a ' submersible rig to drill

directional holes . Exxon plans to use a jackup rig to drill on Lease Tract

No. 112 , which overlaps the northern one - third of the Mobile Existing Site .

The first exploratory rig will be in the west central portion of the trace ,

probably outside of the boundaries of the Mobile Existing Site (OGJ , 1981 ) .

Mobil Oil Corporation has applied for permits through the Mobile District

Corps of Engineers to drill four appraisal wells . The area of exploration is

from 4 to 6 ami NNE of the Existing Site between Dauphin Island and Mobile

Point and inside Mobile Bay (CE , 1980a ) .

Proposed OCS Oil and Gas Lease Sale Nos. 67 and 69 , tentatively scheduled

for March and August 1982, respectively , call for 30 tracts to be leased 3 to

20 mi south of eastern Mississippi and Alabama; 21 of these tracts are

located 3 to 9 mmi south of the Barrier Islands ( Figure 3-15 ) . Bureau of Land

Management (BLM ) estimates that 20 exploration and delineation wells could be

drilled and 3 to 5 production platforms built on the 21 lease tracts (DOI,

1981 ) .

* Major Williams USMC , Amphibious Marine Detachment , Seabee Base, Gulfport,

Mississippi (1981)
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The Mid - Shelf Alternative Area was studied as part of the MAF LA program

sponsored by the BLM . The intent of this program was to determine ongoing or

potential impacts on the outer Continental Shelf from oil and gas development

(Dames and Moore , 1979) . The Mid -Shelf Alternative Area is in the vicinity of

undeveloped active oil and gas leases ( Figure 3-15). No active or pro po sed

lease tracts are in the region of the Deepwater Alternative Area , with the

exception of pro po sed lea ses near the northwestern border .

CULTURAL RESOURCES

The aortheastern Gulf of Mexico may have many potential historic and

prehistoric sites . In addition , historic sitessites of significance include

military forcifications dating from the 18th and 19th centuries (CE , 1978b) .

Dredged material has been used on occasion to protect cultural resources such

as Fort Massachusetts on Ship Is 1 and . Sand has been placed around the Fort to

replenish eroded areas and prevent crumbling of the walls (CE, 1976 ) .

In the open Gulf important cultural resources may include prehistoric

sites , which existed at lower stands of sea level, and shipwrecks . Actual

evidence of buried prehistoric sites usually cannot be identified by current

survey methods ; however , areas of high prehistoric site potential can be

located by interpreting relict geomorphology (DOI , 1981 ) . Similarly ,

historically significant shipwrecks may be difficult to locate , and may either

be undetected on a 100% mag de cometer survey , or magnetic signatures may fail

to indicate the differeace between shipwreck and of modern

ferromagnetic debris (DOE , 1981 ) .

a ad area

Several shipwrecks and obstructions located in the vicinity of the Existing

and Alternative Sites have been reported (Table 3-25 ) . In addition to the

locations provided by BLM , National Ocean
Ocean survey chart Nos . 11360 , ' 11373 ,

11376 , 11382, and 11383 ind icate other obstructions and fish havens at

distances less than 2 ami from the Existing and Alternative Sites (DOC

1979a ,b , c ; 1980b , c ) . No reported resources of cultural importance occur

within the Pensacola Existing , Near shore Alternative, or Mid - Shelf Alternative

Sites . The nearest shipwreck " Br ide of Lorne" , is located 0.7 mmi north of

the Existing Site . Fish havens are located at distances greater than 4 mi to
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TABLE 3-25

WRECKS AND OBSTRUCTIONS AT

EXISTING AND ALTERNATIVE SITES/ AREAS AND VICINITY

Approximate

Distance

from sicalAreaType of Od.cruction Lucilude Longitude Date of lou. haarka Source/Report

Pensacola Luigting site

Ship -BRIDL OF LORME 30 ° 17'30 " 87'18'42 " Apr 1887 1 oi dorch" Encylopedia of

American Shipueecko"

mipooLASTERN LICHT 30'10'54 ** 87°19'3000 23 Dec 1890 sil " Guide to Southero Shipo

in hericso Hacero " ? noi aorth

ShipetuSSACHUSETTS 30 ° 17'48" W 87° 18'42 1921 Warship U.S. Hydrographic Office lai north

Mobile Existing site

mipooTULSA 30 ° 09's SI *08'y 10 Mar 1943 Steel schooner

mail , 607 tono ,

built 1909

" Encyclopedia of

American Shipwrecko"

Western border

of vite

Vaidencilied 30'07'36 " W 88 ° 04'07 Depch - 50 és Ini southeastDate of iofonuatioa :

8/2/75

Unidentified 30 * 08'10" Y 18 ° 05'Ogundy Depth ft Date of ialonacioa :

8/2/75

0.25 mi souch

of soucherstern

border of rice

Ship -- TEART IL 30 * 10'54** 40°03'26" Depch -- 12 te I ai northeastDate of intonacion :

10/3/57

Ship - PACNOLIA CG 30 ° 17'48 " * 88 * 02'10" Aug 1975 0.3. funboat 3 mi aorthout

Cullport Existing Sites

Unidencilied 30 ° 11'15 " 89 ° 06'00 " }

Mobile Gulfport Mid - Shell Alcerative Arts

Ship- MARION D. 29°45'00** 1836'00 " Pishing boat Sui southvertDace of intonation :

7/15767

Deepwater Alternative Area

Shipp - RHODA S. TAYLOR 20 * 40'N 1 Dec 1878 10 mi soucheot36 ° 30 ' or

86 ° 15'u

Wreck reports LSU ,
Baton Rouge

MipHARION N. 0033 28 ° SO'N 17° 30'w 20 Nov 1925 Wilbin urenSchooner sail ,

639 tons ,

built 1902

" Lacyclopedia of

American Shipwrecks "

Mipovila Y. MERUANO 29 ° 00's 87'00'u 5 Oct 1905
Wichia areaSchooner vil .

327 cons,

built 1891

" Encyclopedia of

Aacrican Shipotecko"

Daideatified 29'22'31" 87'Sl'OS I ai oorchDate of iatonacion :

3/4/76

No infomation available

Source:
Melanie Strighe, Bureau of Land Manufacat , New Orleans OCS Office , Louisiana , personal communicacion (1981)
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on

Dim i

the east , nor theast , and north we st . A steel schooner " Tulsa " , built in 1909,

is located the western boundary of the Mobile Existing site . TWO

unidentified obstructions occur within 1 ami of the southeastern bound ary of

the site . Obstructions and fish havens al so occur at distances greater than 1

to the south , southeast , and nor theast . No resources of cultural

importance have been reported in the vicinity of the Mobile Nearshore

Alternative site . No resources of cultural importance are reported to occur

at the Gulfport Existing or Nearshore Alternative sites ; however ,

un identified obstruction occurs at the southeastern and northeastern borders

of the western Existing Site , and two un identified shipwrecks occur at

distances within 1 nmi to the south and northeast of this site . In addition ,

un identified obstructions and shipwrecks occur at distances greater than I mi

to the south and north of the western Existing site , and east of the eastern

Existing Site .

an

No cul tural resources have been reported at the Mid - Shelf Alternative Area ;

un identified shipwrecks, obstructions , and fish havens occur at distances

8.3ter than I nmi to the south , east , north and north west of the Mid - Shelf

Alternative Area . Two schooners , " Marion N. Cobb " and " Vila Y. Hermano ,

built in 1902 and 1891, respectively , occur within the Deepwater Alternative

Area ; other shipwrecks and obstructions occur at distances greater than 1 mi

from the Deepwater Alternative Area .

MARINE SANCTUARIES

The western end of Santa Rosa Island , part of the Gulf Islands National

Seashore , and the waterswaters surrounding it are designated as the Fort Pickens

State Park Aquatic Preserve . " Aquatic Preserve" is the designation given to

an exceptional area of submerged lands and its associated waters , which are

being maintained essentially in their natural or existing conditions. The

Fort Pickens State Park Aquatic Preserve is 2.5 mmi NNE of the Pensacola

Existing Site . No other marine sanctuaries occur in the vicinity of the

Existing or Alternative sites .
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ACTIVE OCEAN DISPOSAL SITES

The northeast Gulf of Mexico has several ocean sites for the disposal of

dredged materials . There is a small (0.26 mmi?, disposal site located 1 mi

offshore from the entrance to St. Andrew Bay , which leads to PanamaPanama City,

Florida . The disposal area is 82 mmi east of the Pensacola Existing Site . No

sites are located between Pensacola and Mobile . Between Mobile and Gulfport

occurs the Pasc agoula ODMDS, which is located 2 mi southwest of Petit Bois

Island and covers an area of 1.19 mmi ?.mi?. The Mobile Existing Site is 21 nmi to

the east , and Gulfport Existing sites are 17 mi to the west . Mississippi

River / Breton Sound and Bar Channel (Gulf Outlet Existing site ) Existing Site

is located in Louisiana , 38 ami due south of the Gulfport Existing Sites , and

covers an area of 6.6 miº .

2

PRESENT AND FUTURE STUDIES

The northeastern Gulf of Mexico has not been extensively stud ied in the

past . Previous activities work have tended to concentrate on the estuaries ,

Mississippi Sound , and areas considered for offshore oil and gas development .

Therefore, a comprehensive data base does not exist for the dredged material

disposal sites. Surveys conducted by LC, under contract to EPA , have

provided data on chemical , biological , geological , and physical conditions

present at the Existing Sites dur ing January and June 1980. The results of

the se surveys are presented in Append ix A.

At the present time the Mobile District of the U.S. Army Corps of Engineers

is directing the "Mississippi Sound and Adjacent Areas Study" of dredged

material disposal . This comprehensive study will ( 1 ) provide information to

fill identified data gaps , (2 ) be used to develop mathematical models to aid

in understanding the ecosystem , and ( 3 ) enable prediction of future

conditions . Table 3-6 indicates the subjects which are being covered during

this study ; the results scheduled for public release in 1984

(D. Barrineau , personal communication ” ) .

are

* D. Barrineau , U.S. Army Corps of Engineers, Mobile District , Al ab ama (1981 )
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If the disposal sites are designated , periodic monitoring may provide

useful information which can be used for disposal impact assessments . The

decision to conduct monitoring surveys will be made by the Corps of. Engineers

District Engineer and the EPA Regional Administrator . A recommended

monitoring plan for the recommended Pensacola , Mobile , and Gulfport ODMDSS is

presented in Chapter 2 of this EIS.

TABLE 3-26

MISSISSIPPI SOUND AND

ADJACENT AREAS STUDY PARAMETERS

PHYSICAL

Tide elevations

Meteorology

Bottom pressure

Currents

Conductivity

Temperature

Bathymetry

Waves

Suspended sediments

MODELING

1 . Gulf Tide Model (tidal fluctuations )

2 .
WES Implicit Flooding Model ( long - term wave behavior )

3 . Wave Hindcast Model ( relation of wave height to wind

field and wave frequency )
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TABLE 3-26 . (continued)

ARAP Sediment Transport Model

a .

b .

C.

Currents

Sediment dispersion

Estimate suspended sed iment levels

Changes in bottom topography

Changes in water direction

d .

e .

BIOLOGY

1 . Benthic Macroinfauna

a . Major taxonomic groups

Species identification

Biomass size

b .

d . Abundance

2 .
Trophic Characterization ( literature reviews)

a .

b .

C.

Food preferences (demersal fish )

Feeding habits ( demersal fish )

Community structure (macrobenthic invertebrates)

Productivity (macrobenthic invertebrates )

Fish gut analyses

Fish trawl records

d .

e .

f ..

3 .
Finfish and Shellfish Mapping ( literature search)

å .

b .

Nursery areas

Spawning areas

Migratory RoutesC.

Source : CE , 1981
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Chapter 4

ENVIRONMENTAL CONSEQUENCES

.

sowe

Short - term impacts associated with disposal activities at

the Pensacola , Mobile , and Gulfport ODMDSS may include

temporary mounding , burial ofof some infaunal organisms,

formation of turbidity plumes , and releases of dissolved

nutrients and trace metals . No long - term or

persistent adverse impacts have been identified , and done

are expected . Potencial impacts occurring at Mid - Shelf or

Deepwater Alternative Areas would depend on the amount of

dilution and mixing, and the similarity between dredged

materials and disposal site sediments .

Effects of dredged material disposal described in this chapter are

classified under two broad categories : ( 1 ) public health and safety , and

( 2 ) ecosystem . The public health and safety section discusses potential

contamination of edible fish , development of auisance species , and effects on

navigation and aesthetics . The ecosystem section describes the environmental

effects of dredged material disposal on water and sed imeat quality, the biota ,

and fisheries . Unavoidable adverse environmental effects and mitigating

measures , short - term ' se versus long - term productivity , and irreversible and

irretrievable commitments of resources also are discussed . This chapter

provides the scientific and analytical bases for evaluation and comparisons of

the alternatives described in Chapter 2 .

EFFECTS ON PUBLIC HEALTH AND SAFETY

The potential for bioaccumulation of contaminants associated with dredged

material into seafood consumed by humans is unknown . Specific bioaccumulation

tests of Pensacola , Mobile , and Gulfport dredged sediments, using represen

tative marine organisms, have not been performed . Although trace metal and

chlorinated hydrocarbon concentrations ( CHC ) in epifaunain epifauna collected during

EPA / IEC surveys were low and below U.S. Food and Drug Administration (FDA )

action levels for fish and shellfish (where applicable ) , the potential for
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or

or

elevated levels of contaminants to accumulate in infaunal epifaunal

organisms exposed to dredged materials dumped in nearshore , mid- Shelf ,

deepwater environments remains problematic . Elutriate test results ( Chape

ter 3) indicate that sigoificant resolubilization of metals from dredged

sed iments is unlikely . In addition , results of Dredged Material Research

Program (DMRP ) studies (Hirsch et al . , 1978 ) suggest that the bioavailability

of sed imeat- sorbed metals and organics is low . It is unlikely that transient

fish and shrimp species captured and consumed by humans could obtain

sufficient quantities of contaminants from food items found within the

disposal site to render them toxic or unpalatable ; however , sub se quent

bioaccumulation
tests would be secessary for verification

.

or

Surveys of the Pensacola , Mobile , and Gulfport Existing Sites by EPA / IEC

(Appead ix A ) did not detect any nuisance species within or adjacent to site

boundaries . Infaunal and epifaunal species collected were similar to those

described for comparable regions of the northeastern Gulf of Mexico . No

elevated total fecal coliforms were detected io sed iments or shellfish

collected from either the Pensacola or Gulfport Existing Sites . Low counts of

total coliforms were present in sed inents and shellfish from the Mobile

Existing Site . There are no components in the dredged materials that would be

likely to promote development of Quisance species in the Mid - Shelf

Deepwater Alternative Areas.

or

The disposal of dredged materials could present two potential problems

to navigation : ( 1 ) Bound ing of sediments within the disposal site and

(2 ) interference of the hopper dredge with shipping traffic during transit to

and from the disposal site .

Circulation in the vicinity of the Pensacola, Mobile , and Gulfport Existing

Sites is influenced by tides , density gradients , bottom topography , wind , and

occasionally by detached Loop Current eddies (TerEco , 1978 ) . Sediment

dispersion and transport in nearshore areas off Pensacola is controlled by a

westward - flowing long shore current. For instance, long shore drift of 130,000

3

yd 8 per year has been reported at the mouth of Perdido and Pensacola Bays by

the CE ( Boone ,
1973 ) . Sediment dispersion and transporttransport off Mobile is

speculative; currents are highly variable and flows are directed primarily at
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right angles to the direction of the predominant wind (with a strong east-west

component ) (Shroeder , 1976 ) . A southwestward- flowing current is indicated in

the vicinity of the Gulfport Existing Site ; Ship Island has generally migrated

to the south and we st ( Boone , 1973) . In addition , tidal currents probably

exert a strong influeace on the circulation patterns in the vicinity of the

Site because of the proximity of the site to ship Island Pass (tidal pass) .

Besides the normal circulation patterns in the vicinity of the Existing sites ,

intense wave action associated with hurricanes reworks the sediments on the

Shelf about once every 2 years (Boone , 1973) . Dredged material is similar in

composition to Existing Site sediments ; therefore , the dumped material should

enter natural transport cycles . Fine - grained fractions should be wianowed

away as the mounds are dispersed by the predominant currents. Sediments

unaffected by prevailing currents may be resuspended and mixed with adjacent

sed iments during storm passaye . As a result, mounds of dredged sediments

eventually decrease in size , and may completely disperse during the storm

season .

toHopper dredges used in maintaining the entrance channels Pensacola ,

Mobile , and Gulfport harbors are not as hazardous to Davigation as pipeline or

bucket dredges because hopper dredges do not utilize anchor lines , pipelines ,

or barges . Intermittent hopper dredge movement from the dredging to disposal

sites should not appreciably congest shipping traffic within the navigation

channels . Hazards to navigation are lessened by use of the U.S. Coast Guard's

Area Vessel Traffic System , extra caution and awareness by captains of hopper

dredges, and public announcements of dredging schedules to mariners by the CE

(J. Walker, personal communication*) . Because of increased distance offshore ,

the potential hazard to navigation from hopper dredges traveling to and from

the disposal site may be higher for a site selected from the Mid - Shelf or

Deepwater Alternative Areas . Temporary mound ing of deposited sed iments in

deeper water areas will not create nav igational hazards .

* J. Walker , U.S. Army Corps of Engineers , Mobile District, Alabama (1982)
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EFFECTS ON AESTHETICS

Dredged material disposal at Pensacola , Mobile , and Gulfport Existing Sites

will create temporary and localized turbidity plumes within site waters . The

plumes will be dispersed by dear ghore currents and cause only minor increases

in suspended sediment concentrations and water discoloration . Plumes at the

Gulfport Existing Site may be visable from Ship Island ( 0.7 to 1.2 ami from

site ) ; however , they should not be visable from shore for the Pensacola and

Mobile Existing Sites (2.3 and 4.2 ami from shore, respectively) and nearshore

Alternative Sites ( about 2 to 7 ami from shore ) .

Dredged material disposal at the Mid - Shelf and Deepwater Alternative Areas

( located at least 15 and 50 mi from shore, respectively) would not degrade

the aesthetic quality of aorthern Gulf waters .

EFFECTS ON THE MARINE ECOSYSTEM

The effects of dredged material disposal on the ecosystems of the Existing

Sites have been examined by EPA / IEC (Appendix A ). The results of the DMRP

Aquatic Field Investigation Studies provide further insight regarding the

effects of dredged material disposal; however, they must be applied carefully

when predicting impacts because local conditions affect the fate and effects

of dredged material (Wright, 1978 ) . The nature and extent of impacts may vary

from site to site , depending on the composition of the dredged materials , and

the physical and biological characteristics of the disposal site . Adverse

impacts from dumping are minimized when the following factors occur singularly

or in concert : ( 1 ) dredged sed iments are similar in composition to disposal

site sediments ; and ( 2 ) sites are situated in high - energy, dynamic environ

ments ( e.g., coastal areas ) and/or areas having relatively low biological

productivity (e.g., deepwaters of the Gulf) .

WATER QUALITY

waterDisposal of dredged material should not appreciably degradedegrade the

quality in regions adjacent to the Pensacola , Mobile, and Gulfport ODMDSS.
In
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general, changes in water quality associated with dumping are localized and

relatively short- term ; conditions return to normal within a period of minutes

to hours (Wright, 1978) . Results of several long - term studies conducted at

other nearshore locations are summarized by Brannon (1978 ) , indicating that

dredged materials have limited chronic impacts on the water quality of the

disposal site.

TURB IDITY

The specific effects of dumping og turbidity levels in waters overlying the

Existing Sites have not been investigated . However , Water and Air Research ,

lac . (1975 ) Deasured changes in turbidity and suspended sed iments before,

during, and after dredging the Gulfport Ship Channel in Mississippi Sound .

The authors concluded ( p . v1-25) " Dredging had no significant or lasting

effect on the levels of turbidity and suspended solids in the water column .

The effects of dredging on the background levels are insignificant when

capared to ( the effects of) shrimping and the natural events of weather .'

Similar results were observea by May (1973a ) in a study of the effects of

dredging and disposal in Mobile Bay . Wright (1978 ; p . 48 ) concluded that at

BOSE dredged material disposal sites , increases in turbidity persisted for

few hours and , in addition , " ...storas , river discharge and other

natural phenomena resulted in turbidity increases of much greater magnitude

than those associated with disposal ." In support of the observations reported

by Water and Air Research , Inc. (1975 ) and May (1973a ) , total suspended solids

and turbidity values were similar between disposal site and reference

station ( s ) waters during EPA / IEC surveys (Appendix A ) .

The duration of turbidity plumes depend on the particle settling rates and

intensity of mixing processes (Wright, 1978 ) . Consequently , turbidity plumes

at a Gulfport ODMDS consisting of suspended fine- grained particles may persist

for longer periods than plumes at a Pensacola or Mobile ODMDS , were dredged

materials consist of coarser - grained particles .

Concentracions of suspended sediments are lower in offshore waters of the

Mid - Shelf and Deepwater Alternative Areas (Chapter 3 ) . Thus , dumping may

produce temporary suspended sediment concentrations appreciably higher than

background levels .
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NUTRIENTS

Resolubilization of putrients commonly occurs during disposal of polluted

and nonpolluted sediments dredged from coastal areas ( Schubel et al . , 1978 ;

Heaton , 1978 ; Windom , 1976 ) . Results of elutriate tests performed on dredged

materials from Pensacola, Mobile, and Gulfport eatrance channels (summarized

in Chapter 3 ) indicated that detectable quantities of micronutrients may be

released from sediments during disposal . Consistent releases of dissolved

phosphorus and organic carbon , and sporadic releases of dissolved nitrogen ,

were measured in elutriate samples of Pensacola, Mobile, and Gulfport dredged

sediments (Davis , 1978 ) .

are
Localized increases in phosphorus concentrations following dumping

typically of short duration due to rapid precipitation or adsorption onto

suspended particulate matter , particularly clay particles (Heaton , 1978 ;

Wright , 1978 ; Wiadom , 1975 ) .

are

Releases of soluble aitrogen , especially ammonia , from dredged sediments

common (Heaton , 1978 ; Windom , 1975 ) .
Nitrogen is the limiting nutrient

for gearshore primary productivity since coastal waters characteristically

have a low nitrogen content (Ryther and Dunstan , 1971) . Therefore , localized

releases of aitrogen may temporarily stimulate phytoplankton productivity

(Wiadom , 1975 ) . Conversely, excessive concentrations of nitrogenous compounds

(e.g. , ammonia ) can be toxic to marine life . Releases of ammonia that are

sufficient to cause toxicity to either pelagic or sessile organisms inhabiting

the disposal site or adjacent areas are unlikely (Brannon , 1978 ) . Increased

ammonia concentrations in the water column are ephemeral due to rapid dilution

and mixing (Wright , 1978 ) . Chronic water quality problems resulting from

long - term leaching of nutrients from dredgedfrom dredged sed iments not expected

(Brannon et al., 1978) . Similarly , no significant degradation of water

quality would be expected from short- term nutrient releases at the Mid -Shelf

or Deepwater Alternative Areas .

are
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DISSOLVED OXYGEN

are

The short- and long - term effects of dredged material disposal on dissolved

oxygen concentrations taken at the Existing Sites unknowa . Slight

decreases in oxygen concentrations following disposal of dredged materials in

Mobile Bay were
limited to area immediately surrounding the point of

discharge (May ; 1973a ) . Anoxic or reducing conditions were not detected in

bottom waters overlying the disposal site ( ibid . ) . During the June EPA / IEC

surveys (Appendix A ) bottom waters dear the Mobale and Gulfport Existing Sites

were undersaturated ( 36 to 47 % saturation ) in dissolved oxygen , but were not

hypoxic or anoxic. Depressed oxygen concentrations in nearshore bottom waters

during summer have been reported previously for the Mobile and Gulfport areas

by Rinkel and Jones (1973) and Christmas (1973) , respectively . Such

conditions result from restricted vertical mixing , biological respiration , and

oxidation of organic matter is sur ficial sediments (May , 1973b ) , and not

necessarily from dredged material disposal.

at

Although the effects of dumping on oxygen concentrations in bottom waters

the Mid - Shelf and Deepwater Alternative AreasAlternative Areas are unknown , significant

reductions in oxygen concentracions due to dumping are unlikely in the open

ocean (Pequegnat et al., 1978 ) . Furthermore , the Deepwater Alternative Area

is outside the impingement area of the bottom oxygen minimum layer ( ibid . ) ;

therefore , the development of anoxic conditions is improbable .

TRACE METALS

Nearshore sediments are a major sink for riverine and anthropogenic trace

metals ( Trefry , 1977 ) . Thus , sediments dredged from river mouths and coastal

navigation channels may contain levels of trace metals which are elevated

relative to crustal abundances (e.8 . , Holmes , 1973) . However , releases of

trace metals from dredged sed imeats to the water column during disposal cannot

be predicted solely on the basis of bulk chemical analyses of the dredged

material (Windom , 1973 ; Brannon et al., 1978 ) . Furthermore , results of the

DMRP (Brannon , 1978) and studies by Windom (1975, 1976 ) and Schubel et al.



( 1978 ) demonstrate that following dumping the concentrations of certain

dissolved metals (i.e., za , Cu , cd , and Pb) in disposal site waters may be

reduced by ad sorption onto insoluble iron and manganese hydroxides .

at

Lo an effort to evaluate the impact of trace metal releases ' to disposa !

site waters , the CE (Davis , 1978 ) performed elutriate tests on the Pensacola ,

Mobile , and Gulfport dredged sed iments . No significant desorption of trace

metals from dredged sed inents was detected ; the results are discussed in

Chapter 3 . El utriate tests of sediments within and adjacent to the Existing

Sites were performed as part of the EPA / IEC surveys (discussed in Appead ix A ) .

Releases ofof
cadmium , mercury, and lead from sed iments the Existing

Pensacola and Gulfport Sites were either small or undetectable ; slightly

higher releases of trace netals from the Mobile Existing Site sed iments were

detected relative to the reference sed iments . During EPA / IEC surveys

sigoificant differences in dissolved trace metal concentrations between

disposal site and adjacent waters were observed . However , dilution and mixing

processes would obscure any long- term releases of metalsmetals (Heaton ,(Heaton , 1978 ;

Schubel et al . , 1978 ; Brannon et al . , 1978 ) .

Releases of trace metals at either the Mid - Shelf or Deepwater Alternative

Areas would be similar to those at thethe Existing Sites . Consequently , ao

significant degradation of disposal site waters is expected .

CHLORINATED HYDROCARBONS (CHC)

or

Concentrations of pesticides and PCBs in waters of the Pensacola , Mobile ,

and Gulfport Existing Sites immediately following the disposal of dredged

materials have not been investigated . The low , but variable , CHCs detected in

the waters the Existing Sites during EPA/ IEC surveys were similar to

previously reported concentration ranges in nearshore waters (e.s., Rinkel and

Jones, 1973 ) . The similarities indicate that long- term or chronic accumu

lations of hydrocarbons in ODMDS waters have not occurred . These results are

consistent with the findings of the DMRP (Burks and Engler , 1978 ) , which

reported insignificant releases of CHCS from dredged materials due to their
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insolubility and characteristiccharacteristic rapid Sorption onto suspended particles .

Similarly , chronic releases or accumulations of hydrocarbons in waters

overlying the Mid- Shelf or Deepwater Alternative Areas are not expected .

SUDDENT QUALITY

The physical and chemical composition of sediments within the Pensacola ,

Mobile, and Gulfport Existing Sites were investigated during EPA /IEC surveys

(Appendix A ) . Grain size characteristics of the Pensacola and Mobile dredged

sedimeats were similar to those of sed iments from the respective disposal

sites and adjacent areas . Therefore , appreciable changes in sediment grain

size within the Pensacola and Mobile disposal sites due to dumping are not

expected . Dredged sediments dumped at the Gulfport Existing Site were similar

to existing disposal site sed imeats , but dissimilar to the EPA / IEC reference

sediments ( i.e., from the EPA / IEC reference Station 14 , located approximately

2 ami east of the eastern site ) . It is not possible to conclude from these

data whether previous disposal at the Gulfport Existing Site natural

sediment distribution patterns are responsible for the observed high

percentages of fines in the disposal site sediments. Fine - grained sediments

increase west of Mobile Bay as the Mississippi Delta is approached (Doyle and

Sparks, 1980 ) .

or

In general, Pensacola and Mobile dredged sediments contained concentrations

of total organic carbon ( TOC) , oil and grease, cadmium ( Cd ) , mercury (Hg) , and

lead (Pb ) , similar to those in sediments of the respective disposal site and

reference station . Dredged sedimeats from Gulfport contained higher

concentrations of Hg, Cd , and РЬ than the ODMDS and reference station

sediments , Significant changes in the concentrations of trace metals due to

dredged material disposal would not be expected at either Pensacola or Mobile

ODMDS8 , whereas increases in total sediment metal concentrations may occur at

i Gulfport ODMDS . However , during EPA / IEC surveys , only lead concentrations

were sigaificantly higher in Gulfport Existing Sice sediments relative
to

concentrations
in reference station sediments . Furthermore, the metals and

TOC levels in sediments at the Existing Sites were within the respective

concentration ranges reported in aearshore sediments off Pensacola (Rinkel and
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Jones, 1973) , and shallow mid - Shelf sed imeats of the aortheastern Gulf

( Trefry , 1978 ) . Trace metal concentrations io dredged sed iments are generally

similar to those reported for sediments in the vicinity of the Mid -Shelf ,

Alternative Area ( see Chapter 3 ) . Trace metal concentrations in sed iments of

the Deepwater Alternative Area have not been measured ; however , concentrations

at nearby MAFLA stations are generally similar to those in dredged sed iments

( see Chapter 3 ) . Therefore , metal enrichment of sed iments in Mid - Shelf or

Deepwater Alternative Areas should not result from disposal of material

dredged from the near shore Pensacola , Mobile , or Gulfport entrance channels .

Concentrations of pesticides andof pesticides and PCBs in disposalPCBs in disposal site sed iments

either low or undetectable during EPA /IEC surveys . Significant changes in

Existing Site sed iment quality with respect to hydrocarbons were not evident .

Similar results were obtained during DMRP studies. Wright (1978; p . 49)

concluded " Disposal did not appear to have any lasting effect on the sediment

chemistry . There were some small changes in dissolved oxygen, netals, and

autrients but these did not appear to be large enough to have a significant

inpac : on the benthic community . "

The composition of the Peasacola, Mobile, and Gulfport dredged sed iments

vary from predominantly sand at Pensacola to primarily silt and clay at

Gulfport . Sediments in the Mid - Shelf Alternative Area contain from 70 to 90 %

sand ia the eastern portion , and from 5 to 15 % sand in the western portion .

Similarly , the composition of the substrate in the Deepwater Alternative Area

varies with location . Sed iments of the Deepwater Alternative Area consist

primarily of silt and clay; however, sand sized sed iments occur in some areas

of De Soto Canyon . Theoretically , if sufficient information was available to

map che ereal distribution of specific sed iment types , then grain size

characteristics of the dredged materials perhaps could be matched to similar

sed iments within the Mid -Shelf , aad to lesser extent, the Deepwater

Alternative Areas . Short- and long - term impacts to sed iment quality would be

minimized by dumping in where disposal site and dredged sed imeat

characteristics were similar .

areas
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BIOTA

In general, the disposal of dredged material presents fourpresents four potential

problems to a quatic organisms: ( 1 ) temporary increases in turbidity ,

( 2) changes in the physical and chemical characteristics of the habitat ,

( 3) smothering by burial, and (4 ) possible introduction of pollutants (Hirsch

et al. , 1978 ). The magnitude of adverse impacts on the existing fauna depend

on the similarity of dredged materials to existing sed iments , frequency of

dumping , thickness of the overburden, types of organisms present , and the

physical characteristics of the habitat (Pequegnat , et al. , 1978 ) . It is

often difficult to distinguish adverse effects caused by sediment dispopsal

from changes due to natural variability in species abundances. The paucity of

site- specific data limits conclusions concerning the impacts of dumping at the

Existing sites .

PLANKTON

Effects of dredged material disposal on phytoplankton and zooplankton are

difficult to assess because of the naturally high variability of populations .

The influences of tidal and river discharges , as well as diel changes ia

200plankton abundances, increase the difficulty of measuring disposal effects.

Sullivan and Hancock (1977) concluded that for most oceanic areas natural

plankton fluctuations are so large that field surveys would not be useful for

detecting the impacts of dredged material disposal .

Disposal of dredged material creates a temporary turbidity plume consisting

of fine- grained silts and clays . Entrainment of phytoplankton , 200plankton,

and ichthyoplankton within a turbidity plume has a potential for localized

plankton mortality due to physical injury , exposures to suspended particulates

and released contaminants, and decreased light transmittance (Wright , 1978 ) .

Elevated concentrations of suspended sediment within the disposal plume may

inhibit filter - feeding zooplankton , although the extent of this impact is

uaknown . Existing (background ) concentrations of suspended sediment are high

Rear shore and dumping nay cause degligible increases in these concentrations

( e.8 . , May , 1973a ) . Furthermore, Hirsch et al. ( 1978 , p.2) concluded that

"Most organisms are not seriously affected by suspended sediment conditions
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created in the water column by dredging and disposal operations . " Results of

elutriate tests (Davis , 1978 ) indicated that releases of contaminant metals

from dredged materials are , in most cases , negligible . Furthermore , changes

in water quality due to increased concentrations of dissolved autrients , trace

metals, andand suspended sediments resulting from disposal activities are

temporary Thus , long- term adverse impacts to planktonic organisms

considered minimal . However , bioassay and bioaccumulation tests of Pensacola ,

Mobile, or Gulfport dredged sediments , using representative planktonic

species , have not been conducted to substantiate these predictioas .

are

The potential effects of dumping on mid -Shelf and deepwater plankton would

be similar to those discussed for the nearshore Existing Sites . Impacts from

dumping on plankton probably are short - term , although some potential exists

for bioaccumulation of contaminants in zooplankton (Pequegaat et al. , 1978) .

NEKTON

Sufficient data to describe the effects of previous dumping on nekton at

the Existing Sites are unavailable . Results from the DMRP (Wright , 1978 )

Suggest that fish usually are not directly affected by dredged material

disposal. The mobility of Dektonic organisms generally precludes adverse

effects , such as sediment inundation or gill- clogging . However , tests have

aot been performed to specifically assess the response of representative

sekton species to the dumping of Pensacola , Mobile , and Gulfport dredged

sediments .

Localized burial of beathic infauna may result in decreases in fish prey

items and cause temporary changes in finfish abundance and species composition

at the disposal site . Results of the DMRP studies assessing the effects of

dredging and disposal on demersal fish were ambiguous . Wright (1978 ) reported

that in some cases relatively higher numbers of fish occurred at
an ODMDS

after disposal. In other cases , short - term avoidance of turbidity plumes at

disposal sites by finfish were observed after dumping. Wright ( 1978; p . 50 )

concluded " Some question exists as to whether this bebavior represented

avoidance of the (dredged ] material or was the result of normal seasonality

and the sampling techniques that were used . "

-

4-12



The effects of dredged material disposal on marine mammals and reptiles

have not been investigated . Because of the relatively large size and motility

of most species , dumping should result in no significant direct impacts . In

addition , the disposal sites represent only a small portion of the total

habitat range of the mammal and reptile species occurring in the northeastern

Gulf .

The effects on nektoa from dumping dredged materials at a site selected in

the Mid - Shelf or Deepwater Alternative Areas shouldshould be similar to those

poteatially occurring at the Existing Sites .

BENTHOS

Beathic organisms at the Pensacola , Mobile , and Gulfport ODMDSS will be

exposed to increased suspended sed imeat concentration , temporary changes
in

water quality, and burial due to dredged material disposal. The short - term

( acute) effects of dumping at the Existing Sites have not been investigated .

The following discussion of potential impacts on the benthos are based on the

results of the DMRP summarized by Wright (1978 ) and Hirsch et al. (1978 ) , and

site- specific infaunal data collected during EPA /IEC surveys (Appendix A ) . No

bioassay or bioaccumulation
tests have been performed on representative

beathic organisms using the Pensacola , Mobile , or Gulfport dredged sediments.

OT

Results ofof the DMRP (Hirsch(Hirsch et al ., 1978 ) suggest that no significant

. adverse impacts to marine organisms are
organisms are expected from uncontaminated

lightly contaminated suspended particulates . As mentioned previously ,

concentrations of suspended sediments at the Pensacola , Mobile , and Gulfport

Existing Sites are naturally high , and the increases in concentrations which

occur following dumping are temporary .

No significant adverse impacts to beathic organisms due to changes in water

quality were detected during the DMRP (Hirsch et al . , 1978 ) . Water quality

changes at Peasacola, Mobile , and Gulfport ODMDSS are expected to be

short- term .. No persistant alterations of water quality at the Existing sites

or adjaceat waters were detected during EPA /IEC surveys (Appendix A ) .

.

4-13



are some

are

Direct effectseffects of dumping burial and smothering of benthic

organisms (Hirsch et al. , 1978 ) . Previous iovestigations of the effects of

burial of benthic infauna demonstrated that adverse impacts typically

restricted to species of limited motility , such as some tube -dwelling

polychaetes (Richardson et al . , 1977 ) . Some motile or active organisms (e.g.,

bivalves) are capable of burrowing through deposited dredged materials of up

to 32 cm io thickness ( Maur er et al . , 1978 ) . Nevertheless , dredged material

Pensacola , Mobile , and Gulfport ODMDSS will smother some

organisms. As densities of benthic organisms may temporarily

decline .

Recently deposited sed imest may be recolonized by motile infaunal organisms

burrowing up through the overburden , of migrating horizontally from adjacent

undisturbed areas (Hirsch et al . , 1978 ) . Specific recolonization patterns are

greatly influenced by the composition of benthic communities in adjacent areas

(Oliver et al . , 1977 ) . Several of the dominant species collected from the

Existing Sites and reference stations during EPA / IEC surveys have been

reported as being opportunistic ( e.g., small -bodied deposit feeders , such as

spionid and capitellid polychaetes) , and were considered representative of

typical gearshore silt/ sand bottom communities in the aortheastern Gulf

(Append ix A ) . Opportunistic species are adapted for life in an unpredictable

habitat and are capable of rapid population growth in response to naturally

(e.g., waves ,
storms) disturbed conditions (Grassle and Grassle , 1974 ) .

Results of DMRP studies indicate that effects of dredged material disposal are

minimized at disposal sites in naturally unstable (high- energy) eaviroments ;

many of the animals of disturbed areas are opportunistic and , therefore ,

capable of quickly recolonizing
newly disposited

sed imeat derived from

disposal activities
(Hirsch et al . , 1978 ; 01 iver et al . , 1977) .

Recolonization typically occurs within several months , although these rate's

are dependent upon the nature of the dredged sediment (01iver et al . , 1977 ) .

Rates are faster in naturally variable enviroments (e.8 ., Pensacola , Mobile ,

and Gulfport Existing Sites) and when the dredged sed iments are similar to the

existing sed iments (Hirsch et al ., 1978 ) . Dredged material disposal occurred

in February and March , between the two EPA / IEC survey periods of January and

June at the Mobile Existing Site ; ao dumping occurred between surveys at the
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Pensacola or Gulfport Existing Sites ( J. Walker , personal communication *) .

Species composition and abundance were similar between the disposal site and

reference stations at Mobile , in June , indicating that recolonization occurred

within at least 3 months . The effect of dredging on the beathic fauna of the

Gulfport Ship Channel (within Mississippi Sound) was studied by comparing pre

and post-dredging species composition , abundance, and diversity (Water and Air

Research Inc., 1975 ) . It was found that repopulation of the benthic community

in the dredged areas was rapid , and no discernible effects were noted 6 weeks

after the end of the dredging operations ( ibid . ) . Al though , recolonization

has not been investigated at the Pensacola Existing Site , rates may be slower

because of the deeper overburden (compared to Mobile and Gulfport Existing

Sites ) , which would result from disposal at the relatively small site .

Tolerances of deepwater sacrofauna for dredged material are generally

unknown (Pequegnat et al . , 1978 ) . It has been suggested that recovery of

benthic populations following disposal may be slower in more stable

environments (e.g., mid - Shelf and deepwater areas ) , and where there is a

difference between disposal site and dredged sed iments (Hirsch et al . , 1978 ;

Wright, 1978 ) . The environmenc of the Mid -Shelf Alternative Sites is

influenced by many of the same physical factors which account for variability

in the near shore area , but to a lesser degree ; thus, recovery of benthic

populations following dredged material disposal could be slower at sites in

the mid - Shelf than in the nearshore region . It may be possible to match

grain size characteristics of the dredged material sed iments of the

Mid - Shelf Alternative Area ; therefore, recovery rates may not be hampered by

differences of sed inent type . The effects of dredged material disposal on

benthic populations at a site selected from the Deepwater Alternative Area may

be greater than at sites from either the mid - Shelf or dearshore region because

of greater environmental stability at deeper depths. In addition , it is less

likely that dredged sed iments, particularly from Pensacola and Mobile

(primarily sand) , would match deepwa ter sed imeats .
However , support of

deepwater disposal of dredged material, Pequegnat et al . (1978) noted that the

density of organisms in deepwater areas is much less than in shallow water .

to

ܪܩ

* J. Walker , U.S. Army Corps of Engineers , Mobile District, Mobile, Alabama

(1982 )
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THREATENDED AND ENDANGERED SPECIES

Several species of endangered whales and turtles move through the

northeastern Gulf and offshore water . Infrequent and localized ocean dumping

at the Existing or Alternative Sites should have no significant impacts on the

food source or passage routes of these animals for the following reasons:

threatened and endangered species are highly mobile and therefore, could

avoid an area in which disposal operations were taking place;

dredged material disposal has been occurring in these areas for the past

50 years with no detectable adverse effects to threatened and endangered

species ;

.

O
the feeding ranges of such species are sufficiently large so that the

infrequent dumping activities should not significantly affect their

feeding activities ; and

o
site size is small compared to the total feeding area available to such

species .

FISHERIES

Shelf waters out to the 90m contour from Pensacola to the Mississippi River

Delta comprise some of the most productiveof the most productive fishing grounds in the Gulf of

Mexico (Gutherz et al . , 1975 ) . Several commercial species may be present

within the Pensacola , Mobile , and Gulfport Existing sites on a seasonal basis

(Appendix A ) . Commercial and recreational fishing activities occur throughout

the nearshore region ; consequently , some interferences to fishing and fisheries

resources may result from dredged material disposal at nearshore Existing and

Alternative Sites .
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Moe ( 1963) identified a nearshore area , including the Pensacola Existing

Site , as an offshore sportfishing ground . A "heavy fishing effort" occurs

within this area during summer for king mackerel, Spanish mackerel , bluefish ,

and cobia ( ibid .) . Burial of exposed relief features (e.g. , outcrops) with

dredged materials may decrease the productivity of these fishing grounds.

The Mobile Existing Site is located in a nearshore area which is utilized on

a seasonal basis by several commercial species for spawning, feeding , and

breeding activities . The effects of dumping on these activities have not been

studied; however , the disposal site represents only a small portion of the

total fishing grounds ; thus, the relative impact of dumping at the Existing

site on bottomfish resources is probably negligible.

An artificial fish haven is lcoated approximately 1 nmi south of the Mobile

Existing Site . Bottom currents may periodically transport dumped sediment

toward this fishery area (e.g. , during storms) . A shipwreck located in the

extreme western portion of the Existing Site may representSite may represent a recreational

fishery area for snappers and groupers . The effect of previous dumping at the

Existing Site on this potential resource is unknown .

The Gulfport Existing Site is also within the productive fishing region

(Gutherz et al. , 1975) , and is utilized for spawning , feeding , and breeding by

migrating finfish and shellfish . Similar to the Mobile Existing Site, the

Gulfport disposal site represents only a small portion of the nearshore fishing

grounds. Therefore, localizedlocalized and
intermittent disposal should

should have

negligible impact on commercial and recreational fisheries .

а

Dredged material disposal in Mid- Shelf and Deepwater Alternative Areas

should have little potential for adversely affecting fisheries resources in the

northeastern Gulf . The Mid - Shelf Alternative Area is within the productive

fishing region (Gutherz et al. , 1975 ) ; however , intermittent and localized
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or areas

dumping probably would impact only a small portion of the total breeding ,

feeding , spawning
available to commercially important species .

Fishing for pelagic and demersal species does not occur in waters overlying the

Deepwater Alternative Area (Pequegnat et al. , 1978 ) .

i

UNAVOIDABLE ADVERSE

ENVIRONMENTAL EFFECTS AND MITIGATING MEASURES

occur

I
'
l
l

In general , few significant adverse impacts result from dredged material

disposal (Wright , 1978 ) . Short- term effects which would at both

nearshore and offshore disposal sites include temporary increases in turbidity ,

releases of dissolved nutrients or trace metals , mounding , and reductions in

infaunal abundances and diversity . Results of the DMRP (Hirsch et al. , 1978 )

indicate that impacts within a site are minimized when dumping occurs in

variable , high -energy environments (e.g., nearshore Existing and Alternative

Sites ) . Impacts associated with dumping dredged material at a deepwater site

would be lessened by the diluting capacity of the receiving waters , the small

biomass or organisms that could be affected , and the present limited use of the

deep ocean by man (Pequegnat et al . , 1978 ) . Therefore, mitigating measures to

protect the environment of the ODMDSs may be unnecessary .

Dumping at nearshore ODMDSs may cause some interference with the productive

nearshore fisheries . For instance , the Existing Sites are located within

passage areas , through which various life stages of nekton seasonally migrate .

Migrations into the estuaries primarily occur from January to June and

migrations back into the Gulf primarly occur from August to December;

therefore , it may not be possible to schedule dumping to avoid migrating

populations . Because the ODMDS represents only a small portion of the total

nearshore fishing grounds, mitigating measures to reduce interferences with

commercial or recreational fishing may not be warranted . Monitoring and

periodic bioassay and bioaccumulation tests are recommended ; these studies

would ( 1 ) ensure that the dredged materials do not case toxic effects to marine

?
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organisms , ( 2 ) facilitate early identification of potential environmental

problems , and ( 3 ) ensure decisionmaking ability with respect to mitigating

measures, if the need arose .

RELATIONSHIP BETWEEN

SHORT - TERM USES AND LONG - TERM PRODUCTIVITY

or notDisposal operations at the Existing Alternative Sites would

jeopardize the long - term productivity of marine resources. Commercial fishing

and sportfishing at and near the nearshore Existing or Alternative Sites or

Mid - Shelf Alternative Area should not be significantly affected because the

sites constitute only a small portion of the total fishing grounds. The Deep

water Alternative Area is offshore of the principal economic and sportfisheries

region of the northeastern Gulf . Thus , it is not anticipated that short- term

impacts at any of the Alternative Sites would significantly affect long- term

productivity.

The principal adverse effect on biota is a temporary reduction in abundances

of benthic organisms following dumping. short - term impact is minor

relative to the economic benefits accrued by maintaining the entrance channels

to the respective harbors.

IRREVERSIBLE OR

IRRETRIEVABLE COMMITMENTS OF RESOURCES

Irreversible or irretrievable resources committed to the proposed action

are :

o Loss of energy (as fuel required by the hopper dredge)

0
Loss of economic resources due to costs associated with ocean disposal

Loss of dredged material for use as landfill or beach nourishment

4-19





1

CHAPTER 5

COORDINATION

This Final EIS was prepared by the Environmental Protection Agency's

Ocean Dumping EIS Task Force . It is based on the Draft EIS issued for

public review on January 21, 1983, and on the comments received as a

result of the public review .

PREPARATION OF THE DRAFT EIS

The Draft EIS was based on a Preliminary EIS prepared by Interstate

Electronics Corporation under contract to the EPA . Principal preparer

of the Draft was Christopher S. Zarba. Reviews and support were

provided by members of the Task Force :

William C. Shilling, Chief

Frank G. Csulak

Michael S. Moyer

Edith R. Young

Reviews and support were also provided by :

Department of the Army

Corps of Engineers

Water Resources Support Center

Waterways Experiment Station
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PREPARATION OF THE FINAL EIS

The comments received on the Draft EIS and the EPA's responses to those

comments are contained in pages 5-4 through 5-37 . Where appropriate ,

revisions were made to the Draft EIS and are included in the Final EIS . In

addition the Florida Department of Environmental Regulation was forwarded a

preliminary copy of the Final EIS . EPA responses to their comments are

contained in pages 5-38 through 5-44 . Further comments were received from

the State of Florida before the publication of the Final EIS . Those carments

and EPA responses are contained in pages 5-46 through 5-55 .

Principal preparers of the Final EIS were Christopher S. Zarba and

Christopher A. Provost . Reviews and support were provided by members of

the Ocean Dumping EIS Task Force .

William C. Shilling , Chief

John M. Hill

Edith R. Young

SECTION 7 COORDINATION

During the studies leading to the preparation of the Draft EIS , contacts

were made with various agencies regarding any possible effects on endangered

and /or threatened species . The information resulting from these contacts

was evaluated and the evaluations included in the Draft EIS . However , it

was apparent from the fish and Wildlife Service comment on the Draft EIS

that the Services did not consider the previous contacts sufficient to

fulfill the coordination requirements of Section 7 of the Endangered Species

Act of 1973 . In view of the foregoing , EPA wrote the Fish and Wildlife

Service and the National Marine Fisheries service initiating formal

consultation .

The EPA wrote the Fish and Wildlife Service on June 17 , 1983, initiating

formal consultation . The Fish and Wildlife Service replied on July 25 ,

1983, stating that it was their belief that there are no

5-2



orfederally listed Endangered Threatened species under the

jurisdiction of the Fish and Wildlife Service in the immediate vicinity

of the impact area of the project nor will any such species be affected

by the project (Figure 5 - l ) .

The EPA wrote the National Marine Fisheries Service on September 16 ,

1983, initiating formal consultation . The National Marine Fisheries

Service replied on September 20 , 1983, concurring with the EPA's

determination that endangered / threatened species under their purview

would not be adversely affected by the proposed action (Figure 5-2) .

:

COASTAL ZONE MANAGEMENT PLANS

CONSISTENCY DETERMINATIONS

The EPA has reviewed the Coastal Zone Management Plans of the States

of Alabama, Florida , and Mississippi. Based on the review and subse

quent evaluations, the EPA has determined that the proposed action is

consistent with the CMZ Plans of these states .
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igure 5-? )
Alingssnoer 1.10 11.11 pirin

11. ARIN WIL 11 Sinvier

United Siates Departilent of the Interior

HISILAVI) WII.DIISERVICI:

WASHINGTON, 19.09. 20240

in Reply Fierer To :

FHS /ODS

JUL 25 1983

'ir . Christopher S. Zarba

Criteria and Standards Division (WH -585 )

orrice of water

U.S. Enviromental Protection Agency

Washington , D.C. 20460

Dear Mr. Zarba :

We hare reviened the Droit Environmental Impact Statcincnt ( EIS) for the

Penincola , Florida ; Mobile , Alabama ; and Gulfport, M133133ippi , Drcused Material

Disposai Site Desimation , au requested by letter of June 17, 1983.

Biscd 0.? cur records, 1t 1.3 our belief that there are no federally 113teci

Endangered or irrcatered specics under the jurisdiction of Chc High and Wiidlire:

Serviin liiem.cdiate vicinity of the impact aren of the projcct nor will my

such i13ted : pecies be airected by the project . In view of this, the Service

bclicve your Secilo . 7 razuirement:s under the Endangered Spccics Act of 1973 ,

13 a.cnderi inc* ) , have been satisiled . However , obligations under S :tion l or

the hice 13t be reconsidered if ( 1 ) new information reven ) 3 11cts of this

1ccntirica acolon is. ☺ iny airect 113ted :species or Critical 16151,list in a rin

noc previously considered , ( 2 ) tiris action 13 subsequently modified in a man.rº

which 30 considered in this review , or ( 3 ) a new specic3 13 listed or

Critical liabica : decerned that may be affected by the Icientific action .

We appreciate the opportunity to review your proposed action . If you have any

questions concering the consultation process, please contact Brian Cole, Chier ,

Branch of management Operations , 235-2760 .

Sincerely yours,

Joc
e
d
i
c
h

John L. Spinks , Jr.

Chicf , orrice or Endangered Spccies
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(ligiiro. 5-2)

UNITED STATES DEPARTMENT OF COMMERCE

Mitional Occanic and Atmosphicric Adininistration

NITIONAL MANINE FISIILAICS SINVICE

Southeast Region

9450 Koger Boulevard

St. Petersburg , FL 33702

September 20 , 1983 F /SER23: AM : cf

Mr. William C. Shilling , Chief

Ocean Dumping EIS Task Force

U.S. Environmental Protection Agency

Washington , D.C. 20460

Dear Mr. Shilling :

This responds to your September 16 , 1983 , letter regarding the proposed

Pensacola , Florida ; Mobile , Alabama ; and Gulfport , Mississippi dredged material

disposal site designation in the Gulf of Mexico . A biological assessment (BA )

was transmitted pursuant to Section 7 of the Endangered Species Act of 1973

( ESA ) .

We have reviewed the BA and concur with your determination that populations

of endangered / threatened species under our purview would not be adversely

affected by the proposed action .

This concludes consultation responsibilities under Section 7 of the ESA .

llowever , consultation should be reinitiated if new information reveals impacts

of the identified activity that may affect listed species or their critical

habitat , a now species is listed , the identified activity is subsequently

modified or critical habitat determined that may be affected by the proposed

activity .

Sincerely yours ,

Ande
Alloja.fo. Hin

Charles A. Oravetz, Chief

Protected Species Management Branch
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Vational Occanic and Ainiuspoderic Administracion

'Washington ,DC. 20230

O '

OFFICE OF THE ADMINISTRATOR

arch 14 , 1983

Mr. Christopher S. Zarba

Criteria and Standards Division (WH -535 )

Environmental Protection Agency

Washington , D.C. 20460

Dear Mr. Zarba :

inis is in reference to your draft environmental impact statement

erititled " Pensacola , FL , Mobile , AL , and Gulfport , MS , Dredged Material

Disposal Site Designation . " Enclcsed are additional comments from

the National Oceanic and Atmospheric Administration .

1-1

Thank you for giving us an opportunity to provide these comments .

Sincerely ,

o Wood
coyce M. Wood

Chief , Ecology and

Conservation Division

Enclosure

رد:
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National Uccanic and Almosphicric Adromo: braciun

Washington . O C. 2023U
irano o .

OFFICE OF THE ADMINISTRATOR

February 23 , 1983

Mr. Christopher S. Zarba

Criteria and Standards Division (WH -585)

Environmental Protection Agency

Washington , D.C. 20460

. Dear ir . Zarba :

This is in reference to your draft environmental impact statement

entitled " Pensacola , FL , Mobile, AL , and Gulfport, MS , Dredged Material

Disposal Site Designation . Enclosed are comments from the National

Oceanic and Atmospheric Administration .

1-1

The Maritime Administration is now part of the Department of

Transportation ; therefore these connents do not include any revie: by

the Farise Administration .

Thank you for giving us an opcortunity to provide these comments ,

whicn we hope will be of assistance to you . We would appreciate

receiving our copies of the final environmental impaci statement .

Sincerely ,

Ylonas E. Bigfod yn

Joyce M. Wood

Chief , Ecology and

Conservation Division

Enclosures

JORT.

C
A
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TR
IC National Occanic and Atmospheric Administration

NATIONAL MARINE FISHEFiLES SEAVICE

Southeast Region

9450 Koger Boulevard

St. Petersburg , FL 33702

February 25, 1983
= / SERI1 /SNL

(313)893-3503

Nr . Chriscopie: S. iarba

Criteria and standards Division (iv - 535 )

Environmental Protection Agency

washington , D.C. 20400

Dear Mr. Zarba :

The National Narine Fisheries Service has reviewed the Draft Environmental

Impact Statement for the Pensacola , Florida , Mobile , Alabama, and Gulfport ,

Mississippi , Dredged Naterial Disposal Site Designation .

Based on the information provided we can identify no significant problems

with respect to adverse impacts on fishery resources . However , this Region's

Protected Species Management Branch has identified some deficiencies regarding

whales and sea turtles ( enclosure 1 ) .

.

Slould new or additional data become available, we would appreciate an

opportunity to review the information and provide comments .

Sincerely yours,

Richard J. Hoogland ,'Chizi

Environmental Assessment Branch

Enclosure
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Dlational Occanic and Atmosphicric Administrution

NATIONAL MARINE FISHEFiLES SERVICE

Southeast Region

9450 koger Boulevard

St. Petersburg , FL 33702

February 15 , 1983

TO : F / SER11 - Richard J. Hoogland

cari

F /SER23 Andreas Magar , Jr.FROM :

SUBJECT : Review of DEIS 3301.11 Pensacola , FL , Mobile , the ,

and Gulfport , MS , Dredged Material Disposal sice Desiznation

The Protected Species Management Branch has received the subject

DEIS for review and comment . The following comments are provided for

transmittal to PP /EC .

General Cormients

1-2

The section pertaining to endangered species is entirely

inadequate and statements are made regarding whales that apparently

are based on information that does not exist . The specifics are

detailed later . Also , project impacts on endangered and threatened

sea turtles in the water are not even discussed . Furthermore , the

DEIS should list and discuss impacts to each endangered and threatened

species that was considered in the document . This should be in the

form of a biological assessment conducted as described in Attachment 1.

1-3

We are also very concerned that no Section 7 Consuitation ,

2." , ::: tie Endangered Species Act oë 1973 (Esel ) , was conducted

:!. :: 4032ct activity with the National :1arine Fisheries Service .

This potentially places EPA in violation of the ESA , particularly

if the agency action occurs and it is later determined that

E ?i's accions have resulted in the deaths oi endangered or threatened

species. The procedures involved in the Section 7 Consultation

process are provided by Attachment 2 . We urge EPA to initiate

consultation on this and other duinp site designations to avoid time

delays and future problems .

Specific Comnents

Page 4-16 , Paragraph ?
O

THREATENED AND ENDANGERED SPECIES

1-4

Five species of endangered whales, including four baleen whales

and one toothed whale are believed to occur in the Gulf of Mexico

(see attachment 3 ) .

NDARE

ENCLOSURE 1



For none of these whales in the Gulf of Mexico are,life history

paramenters, population sizes , or movements known . ” Therefore ,

the basis for the statement that , " . ocean duinpin ai the

Existing or alternative sites should have no signiiicant impacts

on the food source or passage routes of these animals , " should be

provided , particularly since migration routes for whales in the

Gulf of Mexico are unknown . Feeding habits are also poorly known .

This section also does not discuss projec : impac : s on

endangered /threatened sea turtles (Arcachment 3) in the water .

sinca sea turtles may occur in the dump areas , the DEIS musi also

address potential project impacts to these animals while in the water .

1-5

Page 5-1, CHAPTER 5 COORDINATION

This section should include the results of the Section 7 ESA

Consultation when completed .

Attachments

1-6

I'Schmidly, David J. 1981. Marine manimals of the Southeastern

United States coast and the Gulf of Mexico . U.S. Fish and Wildlife

Service , Office of Biological Services , Washington , D.C. FWS /OBS -80 /41, 163 pp .
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ITT:TCHENT 1

Guidelines ior Conducting is Biological Assessment

( 1 )
Conduct a sciencifically sound on - site inspeccion oi the area

affected by the action . Unless otherwise directed by the service ,

include a detailed survey of the area to determine if listed

or proposed species are present or occur seasonally and whether

suitable habitat exists within the area for either expancing the

existing population or reintroducing a new population .

( 2 )
1:1Cerview recognized experts on the species listed , including

those within the Fish and wildlife Service , the National Marine

Fisheries Service , state conservation agencies , universities

and others who may have data not yet found in sciencific literature .

( 3 ) Review literature and other scientific data to determine the

species distribution , habitat needs, and other biological

requirements.

( 4 )
Review and analyze the effects of the action on the species ,

in terms of individuals and population, including consideration

of the cumulative effects of the action on the species and habitat.

(5 ) Analyze alternative actions that may provide conservation measures .

( 6 ) Conduce any studies necessary to fulfill the requirements of ( i)

through ( 5 ) 3bove .

( 7 ) review any other information .

ܢ.܀
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Endangered and threatened Species and Critical Habitats

Under NMFS Jurisdiction

Gulf of Mexico

DATE

LISTELISTED SPECIES SCIENTIFIC NAME STATUS

Finback whale

Humpback whale

Right whale

Sei whale

Sperm Whale

Balaenoptera physalus

Megaptera novaeancliae

Eudaleana glacialis

Balaencotera borealis

Phvster catodon

t
o
o

l
e
da

l
o
t

l
y 12 / 2 /

12 / 2 /

12 / 2 /

12/21

12/2,

Chelonia mydas

Eretmochelys imbricata

E

E

7/28

6/21

Green Sea Turtle

Hawksbill Sea Turtle

Kemp's latlantic )

Ridley Sea Turtle

Leatherback Sea Turtle

Loggerhead Sea Turtle

Lepidochelvs kempi

Dermochelys coriacea

Caretta caretta

E

E

Th

12/21

6/2;

7/23

SPECIES PROPOSED FOR LISTING

None

CRITICAL HABITAT

None

CRITICAL SALITAT PROPOSED FOR LISTING

Nione
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UNITED STATES DEPARTENTOF CO : IENCE

Nacional Ocnanic and Atmospheric feministracion

MATERIAL EX NATIO AL OCEAN SERVICS

Rockville, N.o. C852

March 2 , 1923

N /OMS 3 :110

<

13 : /MB - Robert .. Rollins

== 0!!: H / OMS -- Wesley Y. Hulils/

SUBJECT : DE : S 2301. !! , Pensacoia , FL , lobile , Alabama, and Guliport , MS,

Dresses Material Disposal Site Designation

This DEIS represents , for the most part , a routine designation of

loro-used and demonstrably necessary dredged material disposa? sites. The one

significant change is the enlarging of the relatively small Pensacola site

from 0.64 nmi to 2.48 n mi' . This larger area reflects historical usage and

is also intended in ensure that sediment overburden at the site stays well

baron the 25 cm level, ivbere vertical migration of benthic organisms micht be

ciiected. Overall , these sites have been used satisfactorily for at least 12

years , and as far as is known , represent no significant threat to human health

co the marine environment .

There is , however , some reason to cortinus with a meaningful research and

ruritoring program at the sites . As the ??.IS says on . 4-1 " the potential

for binaccumulation ... is unknown . Specific tesis ... have not been

Persorrer These sticaments do nci warrant exclusion of the sita , but do

virzani continued research and tosiin ? to determine the dispcsai procedures

which have leasi impac : on the marine environment . Such a program should also

incluca investicering icr the presence of pathogeni baccaria , arcebae , and

irises in the materiil . Such pachogeris can exisi in viable for even where

coliform counts are reçative .

As we have commenced before , a significant continuing program of

Fonitoring and research should be included in DEIS's of this type , and shouid

reilect coordination arcong the various U.S. Army Corps of Engineers districts

to ensure consistency of approval and comparability of results . An

29propriate monitoring program should inciude quantitative measures of

percibilization and hicavailability of contaminants . Only in this way can

rational limits on allowable amounts of material and rate of dumping; as

functions of material constituents, disposal location, regional dynamics, and

biological population ; be derived.
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DEPARTMENT UF IIEALTI & HUMAN SERVICES Public Health Service

Cenicers for Disease Control

Alunos GA 30333

(404 ) 452-4195

February 28 , 1983

Mr. Christopher S. Zarba

Criteria and standards Division (WH -585 )

5 :nviroanental Proteccion Agency

Washington , D.C. 20460

Dear Mr. Zaria :

1

2-1

We have reviewed the Draft Environmental Impact Statement (EIS ) for the Pensacola ,

Florida , robile , Alabama, and Gulfport , Mississippi, Ocean Dredged Material Dis

posal Site (ODiDS) Designation . We are responding on behalf of the U.S Public

Health Service and are offering the following comments for your consideration in

preparing the final document.

2-2

According to the EIS , the potential for bioaccumulation of contaminants associated

•with dredged material into the food chain and into seafood consumed by humans is

unknown for the Pensacola , Mobile , and Gulfport dredged sediments . We believe this

information should be made available for Gulfport Harbor and Pensacola because of

the location of the site in near - shore waters and the moderately elevated levels

of arsenic , zinc, and chromium at Gulfport and zinc and chromium at Pensacola .

while " . .. it is unlikely that transient fish and shrimp species captured and

consumed by numars could obtain sufficient quantities of contaminants from food

itecs found : ithin the disposai site to renue : them toxic or unpaiicable ..

: . subsequent bioaccumulation tests would be necessary for verificaciji .

2-3

hi!? che discharge of dredged material " .sirould not appreciably ciego..de the

water quality in regions adjacent to the Pensacola, Mobile , and Gulfport CD::DS's ,

will these discharges meet the limiting permissible concentracion (LPC ) pursuant

co 40 CFR Par : 227.27 of the larine, Protection , Research and Sanctuaries Act o .

197??

We appreciate the opportunity to review this Draft .EIS . Please send us a copy or

the final document when it becomes available . Siould you have any questions about

our comments , please contact Mr. Robert Kay or me at FTS 236-6649 or 236-4096 ,

respectively .

Sincerely yours ,

clues frite

Frank S. Lisella, Ph.D.

Chief , Environmental Aifairs Group

Environmental Health Services Division

Center for Environmental Health
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DEPARTMENT OF THE ARMY

WATER RESOURCES SUPPORTCENTER , CORPS OF ENGINCERS

KINGMAN BUILDING

FORT BELVOIR . VIRGINIA 22060

T
i
m
e

REPLY TO

ATTENTION OF :

.
.
?

WRSC - D

Mr. Chris Zarba

Criteria and Standards Division (WH - 585 )

U. S. Environmental Protection Agency

401 M Street , S. W.

Washington , D. C. 20460

Dear Mr. Zarba :

The Corps or Engineers has reviewed the 2?! Drif Environderta !

opact Statecent for the Pensacola , Mobile and Gul: port Ucean Drecssd

Materia . Disposal Site Designation . Enclosed are our general and

specific review comments on the subject document .

1

We concur with the document conclusions that the EPA interin

cesignated ocean disposal sites at Mobile , Gulfport, and Pensacola are

acceptable locations for the ocean disposal of dredged caterial and

should receive final EPA designation for continuing use.

Sincerely ,

Clu Munchen

William R. Murden , P. E.

Chief , Dredging Division

Enclosures

Copies Furnished :

Mobile District ( SAMPD - EE )

SADPD - R

5-15
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US Army Corps of Engineers

Comments on Draft EIS

Pensacola , Mubile , Gulfport

Ocean Dredged Material Disposal Sites Designation

General Comments .

2

1 . The second full paragraph on Page 1-4 states that the sites " would be

designated for the disposal of dredged material . " Other sections of the Draf:

EIS could lead the reader to believe that only maintenance waterial from the

:ut bar cnarneis of the existing Federal projects could be discharged at the

3ites . This point of possible confusion should be clarified in the Final EIS .

3

2 . Maximum flexibility should be maintained in determining the need for and .

design of any monitoring plan . The proposed elements for a monitoring plan

presented in the Draft EIS should form the basis for development of a practical

and scientifically meaningful monitoring plan . However , the need for any

actual development of a monitoring plan will be determined by the District

Engineer or the Regional Administrator .

3 . The Alabama , Florida , and Mississippi State Historic Preservation Officers

should be contacted and their comments obtained on the potential effects to

cultural resources by the proposed action .

.4

4 .

U
I

A more extensive review should be conducted to assess the potential for

submerged cultural resources within the alternate disposal areas .

5 . Recommend that the annual dredging volumes used in the Draft 2.5 be rounded

to the nearest thousand cubic yards.

ó
-
7

6 . Request references cited " J. Walker , Personal Communication " and

" Mr. D. Barrineau , Personal Communication " be changed to "US Army Corps or

Engineers" with Mr. Walker and Mr. Barrineau listed as references , if

necessary .

7. The location of the disposal sites relative to artificial fishing reei's

should be presented and potential impacts discussed in the Final EIS .

-
8

Specific Coments .

9

1 . Page viii - The Mississippi State Historic Preservation Officer (Department

of Archives and History ) should be included in the list of state agencies

contacted for comments on the Draft EIS .

-10 2 . Page xi February 1983 date should be corrected .

-11 3. Page xxPage xx - The statement "Nearshore waters are characteristically turbid "

should be qualified (e.g. seasonality due to flood runoff , storm events , etc.)

since data presented in Appendix A do not indicate high turbidity .

4 . Page xxii - The word3 " ( in separate volume) " should be deleted from the

las: paragraph .-12

5-16



3-13
5. 'Page 2-2 - February 1983 date should be corrected .

3-14

6 . Page 2-39 - The word " sites" should be substituted for " alternatives" in

the first line of paragraph 3 .

3-15

7 . Pages 3-3 and 3-4 - The date on references in Figures 3-1 and 3-2 should be

checked since data on the graphs are a later date .

8. Page 3-73 Last paragraph is out of date and needs to be updated .

j - 16

3-17

9 . Page 3-80 - Delete Section 4. ARAP Sediment Transport Model since the mode!

was not developed . Line 1.a. should read "Major Community Groups . " Line 1.d.

should read " Abundance , diversity and line 1.e. should be added to read

" Correlation with physical chemical factors . " Delete line 2.f. and add a line

3.d. to read "Life history requirements . "

3-18

10. Page 4-11 May's work was in estuaries . Suggest changing the wording in

last paragraph from " near shore to " inshore ."
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United States Department of the Interior

OFFICE OF ENVIRONMENTAL PROJECT REVIEW

Southeast Region ! Suite 1384

Richard B. Russell Federal Building

75 Spring Street, S.W. ! Allanta, Ga. 30303

WAR !! 953

ER -83;67

lor . Cliristophe : S. Zarba

criteria ani standards Division (WH -505 )

U.S. Environmental Protection Agency

Washington , D.C. 20460

Dear Mr. Zarba :

:

The Departinent of the Interior has reviewed the draft environmental impact

statement (EIS) for the Pensacola , Florida ; Mobile , Alabama; and Gulfport ,

Mississippi ; Ocean Dredged Material Disposal Site Designation and we offer

the following comments :

4-1

General Coments

4-2

We find that the draft EIS adequately describes the proposed action and inost

of the generic inpacts that will probably result from the action . We do not

believe that the draft EIS adequately describes the specific areas that are

proposed for site designation or the potential for conflicting uses of the

sites .

4-3

Tie Report of Field Survey (Appendix is describes the biological, chemical,

geological, enci piysical aspects of the existing disposal sites . The sampling

grid for the sofi-bottom Mobile site is adequate . However , the use of only

two sa!liples at the Gulfport and Pennsacola sites seriously limits the value of

any conclusions drawn from the survey.

4-4

Geophysical surveys such as side - scan sonar and subbottom profiling should

have been performed to determine the presence of natural hard -bottom areas ,

shipwrecks , and other areas of relief which are valuable areas for fisheries .

Surveys of this type are required of oil and gas operators by the Minerals

Management Service (MMS) to determine the presence of live-bottoin coirmunities

prior to drilling operations. The data relied upon in this EIS is inadequate

to determine if hard-bottom areas exist in the alternative disposal sites .

Further , the EIS seems to overlook the biological significance of the

shipwrecks serving as hard -bottoin substrate supporting benthic communities

important to com :nercial and sports fisheries. Faunal surveys are needed to

determine the productivity of benthic communities on shipwrecks located in or

near the proposed sites .

4-5

Generally , the EIS relies too much on assumptions regarding conditions at

nearshore and deeper water alternative sites and not on observations .

5-18



2

Specific Contents

ó

Pages 2-9 , 2-32 , 3-73 , 3-74 , and 3-75 . Information regarding oil and gas

Teasing and operations in the areas considered in the EIS is incomplete or

erroneous in some cases . Blocks in the Deepwater Alternative Area are

proposed for leasing, and there are active leases in the Midsheli Alternative

Area and the Mobile Existing Area . We recomiend full coordination with M :!S's

Gulf of Mexico Outer Continental Shelf office in Metairie , Louisiana, to

correct these discussions .

Page 2-30 , paragraph 3 . If indeed there is no available information on the

potential for bioaccumulation of containments in infaunal, epifaunal, and

planktonic organisms exposed to dredged material, then this should have been

addressed as part of the contract studies performed for the U.S. Environmental

Protection Agency (EPA ) for this EIS .

-7

: Page 2-32 , paragraph 4 . The EIS does not address potential conflicts with the

development of marine nonenergy minerals such as sand, sulfur , phosphate, and

heavy minerals . This discussion should consider these resources and any

adverse impacts the proposed action may have upon their development .

Page 2-34 , paragraph 2 . Information on phytoplankton and zooplankton in

existing or alternative sites is lacking or dated . Same comment as for

page 2-32 .

-19

Page 3-19 , paragraph 4 and page 3-22, Jaragraph 1. The E ! S notes recently

slumping and active mudilows associated with the steep slopes of the Cezpratur

Alternative strea . Dumping spoil materials at this site will aca to the

sediment instability oi these slopes. This poses an engineering constraint or

hazard to potential oil and gas operations in this area and has not been

considered in the EIS .

-11

Page 3-25, paragraph 2 and page 4-19, paragraph 2 . The EIS discusses sediment

transport and erosion in the Mississippi barrier islands area but does not

assess what effects the proposed action may have on these islands . We are

concerned that disposal of material dredged from the Ship Island Bar Channel

outside of the active littoral drift zone will adversely impact beach

nourishment at Ship Island . In addition , disposal of the dredged material in

the Gulfport Nearshore Alternative Site may cover available sources of sand

ic: peach nourishment or result in disposed fine sediments being driven

onshore at Ship Island due to to prevailing wind driven wave action over this

shallow disposal area .

-12

Page 4-12 and 4-13. The discussion on nekton states that " sufficient data to

describe the effects of previous dumping on nekton at the existing sites are

unavailable," and concludes that effects on nekton from dumping at " the mid

Shelf or Deepwater Alternative Areas should be similar to those potentially

occurring at the existing sites. " This is internally contradictory and

reflects the paucity of information on fishery resources discussed in the EIS.

Same comitent as for page 2-32 .

5-19



م
ا

4-13

Page 5-1 . we believe that early coordination with the U.S. Fish and Wildlife

Service and is in this Department and with the rational Marine Fisheries

Service would have provided EPA with some information currently missing from

this EIS . We recommend full coordination with these and other Federal

Agencies responsible for resources affected by these projects .

Thank you for the opportunity to comments on this EIS .

Sincerely,

James H. Lee

James H. Lee

Regional Environmental Officer

-
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STATE OF FLORIDA

Office of the Governor

THE APITOL

TALLAHASCE 32301

March 29, 1983

BOB GRAAN

GOVERNOR

Mr. Christopher S. Zarba

Criteria and Standards Division (VH - 585 )

Environmental Protection Agency

Washington , D.C. 20460

Dear Mr. Zarba :

5-2

Pursuant to your request and in accordance with Florida

Statutes , Chapter 23 and as provided by the Council on

Environmental Guidelines , we reviewed your Draft Environ

mental Impact Statement (DEIS ) for the Pensacola , Fla . ,

Mobile , Ala . , Gulfport, Miss . , Dredge Material Disposal

Site Designation . This document describes a proposed

action designating disposal sites off the coast of three

Gulf states . Although there are proposed sites off the

States of Mississippi and Alabama that may have a direct

impact on Florida , our principal concern during this review

was focused on the Pensacola designations The Deepwater

Alternative site 61 miles from Perdido Key was also

considered .

5-3

The three proposed Pensacola sites are 1.5, 2.3 and 7.2

miles from Perdido Key and are within the territorial waters

of Florida . The material to be dumped at the Pensacola

site principally will be from dredged material obtained

from the Pensacola Harbor Entrance Channel and other

adjacent channels.

5-4

During the past several years , a relatively small amount of

material was dumped at the existing disposal site although

a large amount was dumped in 1971 . Your agency's analysis

shows that this material taken from the entrance channel

was 93 percent sand ,

The State of Florida ha's consistently held the position

that suitable sand material taken from Florida inlets be

placed on or near adjacent beaches . To waste such a

resource in the face of a continuous beach erosion problem

is inexcusable . Therefore , we will continue to recommend

that suitable sand not be dumped in the Gulf but placed on

a beach or at least in the littoral zone .

5-5

An Allirmative Action Equal Opportunity Employer
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Mr. Christopher S. Zarba

March 29 , 1983

Page 2

5-6

The Department of Natural Pesources (DNP.) is currently

reviewing this document and plans to furnish comments

shortly . When DNR's review is complete , comments will be

forwarded to your agency . The Department of Environmental

Regulation (DER) has completed an indepth review of this

document and its comments are attached. The DER concludes

that this DEIS overall lacks site specific data on which

to base a decision . However based on the information

presented , DER finds that mid - shelf disposal is totally

unacceptable and near shore disposal has the potential to

negatively effect (amenity areas ) and fisheries . For these

reasons and the lack of information concerning the Deepwater

alternative site , DER suggests that the preferred

alternative be the " no active alternative . " They further

suggest that acceptable material be examined for disposal

on suitable land sites ,

Clearly the DEIS lacks specific environmental and economic

data . Considering these omissions, we concur with DER'S

findings and suggest that a more extensive analysis of

the environmental and economic impacts of ocean dumping be

done before any site designation process .

5-7

5-2

As previously indicated , the three Pensacola sites are

within the territorial waters of the State of Florida

(Florida's territory extends three leagues into the Gulf

of Mexico ) ; therefore , in accordance with Chapter 253,

Florica Statutes, your agency , prior to designating a site ,

: st obtain permission from the Board of Trustees of the

Internal Improvement Fund , In this regard we suggest that

you contact the Division of State Lands in the Department

of Natural Resources to obtain the necessary state easements

or leases :

The draft statement does not include a federal consistency

determination . Such a determination is required by the

Coastal Zone Management Act and we request that your agency

submit its consistency findings if you intend to proceed

with this proposal . This determination should be submitted

5-9

to :

Mr. David Worley . Administrator

Florida Office of Coastal Management

Department of Environmental Regulation

2600 Blair Stone Road

Twin Towers Office Building

Tallahassee , Florida 32301
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Mr. Christopher S. Zarba

March 29, 1983

Page 3

Thank you for giving us the opportunity to review and

comment on this draft statement . Vie look forward to your

response to our letters and those that may be submitted

later by DNR .

Sincerely ,

Wee
k
Ok
el

Walter O. Kolb

Sr. Governmental Analyst

WOK /bg

Attachment

CC : Mr. John Outland

Mr. Art Wilde

Mr. George Percy
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February 7 , 1983

Mr. Walt Kolb

Senior Governmental Analyst

Office of Planning and Budgeting

Office of the Governor

415 Carlton Building

Tallahassee , Florida 32301

Dear Walt :

Re : Draft Environmental Impact Statement for

Pensacola , FL , Mobile , AL , and Gulfport , MS ,

Dredged Material Disposal Site Designation

SAI No. FL8301200640

6-1

The Department of Environmental Regulation reviewed the referenced

document and oifers the following comments'. The information provided on

the Alabama and lississippi sides was not reviewed in detail ; however

che general inadequacies discussed pertaining to the Pensacola , Florica

site are also applicable to these other sites.

6-2

The proposed action for Pensacola is the selection of an enlarged version

oi the existing (interim ) nearshore site as the designated area to

receive dredged materials from maintenance dredging of Pensacola Harbor

Entrance Channel . DER's Office of Coastal Zone Management is completing

a rule that addresses the problem of maintenance dredging spoil disposal

at Pensacola . We recommend that the corps of Engineers coordinate more

closely with that office .

6-3

Upland disposal methods were inappropriately eliminated as possible

alternatives . These methods were considered by the Ce to be less than

desirable than ocean disposal due to a lack of appropriate equipment and

increased cost of transporting dredge material. Interestingly , deepwater

disposal is one of the discussed alternatives, requiring a transportation

distance of 60 miles or more. No economic analysis or cost comparison

is provided to determine if the elimination of upland disposal as an

alternative based on economic concerns is warranted . The description of

the dredged material provided in the document indicates that it may be

excellene material for beach renourishment projects or resale . Oceanic

disposal of such materials is a waste of a valuable resource isr which

many taxpayers dollars are spent . Adequace costs should be conducted on

the dredged materia . co determine its suitability for beach renourishment.

AN EQUAL OPPORTUNITY . AFFIAMATIVE ACTION EMPLOYCA



Mr. Walt Kolb

Page Two

February 7 , 1983

5-4

Page 1-7 of the DEIS states " ( t )his document has been prepared to provide

the public and decision makers with relevant iniormation to assess the

impacts associated with the final designation ... " No intelligent decisions

can be based on the impoverished information included in this DEIS . The

scucy conducted in Pensacola (Epi / EC ) was minimal, simplistic , and in

an inappropriate time frame to provide suflicient informacion . No

bathymetric surveys have been conducted at the Pensacola site nor have

currencs been measured . Based on these inadequacies it is not surprising

that "no long- term or cumulative effects have been detected " (p . xiiili

no work has been done which would detect them . Additionally , no studies

have been done at the sites to investigate short term effects . Deficiencies

in the EPA / IEC study include:

1 ) Sarpling dates

l
i
n
e

Samples were collected twice, January and June 1980 . No material

had been disposed since 1975 . (table 3-17 ) . At least one major

hurricane had impacted the area in that time period redistributing

existing dredged material .

2 ) Stations

Only one station at the existing site and one outside were sampled .

No data was collected on the nearshore alternative site (existing

site extension) . This limited sampling did not generace enough

daca to characterize the sites . NO samples were taken at the mid

she ! i or deepwate : sices .

3 )

Numerical variability of organisms -

Two collections cannot provide information on impacts to the collected

organisms' life histories and population patterns. Seasonal collections

taken one year minimum are needed to merely understand background

variability .

Chemistry data -

Why were Cd , Hg , & Pb the only metals analyzed ? No analysis was

conducted for mid - shelf or deepwater alternatives . What are the

locations of the water quality stations in Table 3-1 ? what were

the depths? Averaging over depth and time is inappropriate trcaenent

of water quality data .

Älternative Selection

1 .

6-5

l! o action : p . vii states this alternative would require the co to

( 1 ) justify an acceptable alternative disposal mounod such as land

based (sce 2. below ) , ( 2 ) develop iniormation suificient to select

an acceptable occanic disposal site or ( 3 ) modify or cancel proposed

dredging projects .
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Page Three

February 7 , 1983

Based on the lack oi inconnation provided in the DETS we cannot

recommend any of the alternative sites thereiore the ce should

proceed with one of the actions listed above.

2 . Non - oceanic disposal: As discussed above this alternative should

be investigated . The fina ! EIS should provide a complete economic

ar.alysis including long - term environmental and monetary bene: its

irom pause of appropriate materials . This alternative , ii the

materials are suitable , would be our preference for credged material

disposal .

6-6

3 .

6-7

Hea : shore alternative : This is the ce preferred alternative .

" The CE has indicated that the coordinates initially furnished to

the Environmental Protection Agency (EPA ) for this disposal area

represented more of a target area than the actual area of use . "

The CE has requested the disposal area be enlarged to reflect the

area used in the past . This statement by the CE caises grave

concerns about potential area extent of impacts of DMD . The selection

of the near shore alternative has the potential to impact amenity

areas and recreational/ commercial fisheries. Tidal currents ,

surge, and wave action all move toward Pensacola Inlet (éig 3-9) .

This potential is not discussed in the document .

6-8

Repeated reference is made relative to the excellent fisheries in

the nearshoro 3:23 . The possibility, oi habitat and economic loss

is discounced arci no discussed . Increasing the area oi cispusa !

vidi increase the area tha : becomes unsuitable for these fisher ::es .

No documentation was provided to substantiate the supposition that

recoloni: 30 : on would be improved .

6-9

No inicrmation was provided on how this area was surveyed to determine

habitat characteristics . Adequate investigations should be conducted

and documented to provide important decision -making information .

4 .

6-10

Mid shore alternative . This alternative should be immediately

dropped from consideration due to the prime habitat value of the

hard - bottom and rocky outcrops ( p . 2-12 , 2-20 ) .

5 ..

6-11

Deepwater alternative . No surveys have beer. cor.ducted on this area

to define habitats , biota , currents , water /sediment chemistry , etc.

Until such information is obtained , no decision can be made on

using this site . The statement that deepwater areas , due to their

relative stability , may suffer more deleterious impacts than a high

energy area is purely conjectural and unsubstantiated . If future

investigations de ternine that the deepwater site has acceptable

characteristics to receive DMD , it would be our preferred oceanic

disposal. Again , as mentioned earlier, cost comparison shoulj be

made between this alternative and ! and disposal .
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Mr. Walt Kolb

Page Four

February 7 , 1983

6-12

In summary , there is a total l.1ci of site specific data on which to base

a decision . Most justifications provided in the document were conjectural .

Mic sheli disposal is totally unacceptable and nearshore disposal has

the potential to negatively eflect amenity areas and fisheries. No site

specific information was provided on the deepwater site .

reasons our preferred alternative is the " No Action " alternative . We

recommend investigation of suitable land based disposal unless the

material is deemed unacceptable .

6-13

The DEIS did not include a federal consistency determination as required

by the Coastal Zone Management Act . Both the site designation and

dumping permitting processes require this scrutiny , as explained in 15

CFR Par : 930 , Subpart C. We request that the EPA submit their consistency

findings to the state as soon as possible . The collective comments

provided for the DEIS should comprise the substance of the determination .

1
0
0

We appreciate the opportunity to comment on this draft EIS .

Sincerely ,

John B. Jutland

f
o
d

Patricia J. Dugan

Environmental Specialist

Intergovermental Programs

Review Secticr.

PJD / j5

CC : Robert Kriegel

Harvin Collins

Joe Ryan

..



EPA RESPONSES TU OMMI:NTS UN DRAFT EIS

1-1
EPA thanks the Department of Cannerce (Uffice of the Administrator ,

National Marine Fisheries Service and National Ocean Service ) for

reviewing the Draft EIS .

1-2
As a result of the cament , the sectionan endangered species in

Chapter 4 has been rewritten to provide clarification of EPA'S

evaluations (paye 4-16 ) . The section 7., Endanyered Species Act

Coordination has been completed . t'&WS and NMF'S responses are

included on paye 5-3a and 5-3b .

1-3
Cartacts were inade with a number of ayencies duriny the studies

leading to the preparation of the Draft EIS . The infannation

resultiny from these contacts was evaluated and used in the

preparation of the Draft EIS . However , it appears fron the cornent

that these contacts were not wiewed by the National Marine

Fisheries Service as fulfilling the consultation requirements of

Sectiai 7 of the Endangered Species Act of 1973. The Sectiai 7

consultations with the National Marine Fisheries Service have now

been completed (See Chapter 5 )

1-4 Tiie statement was correct as presented . However , the section o paije

4-16 has been revised (see response 1-2) . The endanyered whales

shown in attachment 3 are listed on payes 3-54 and 3-55 and noted as

being endangered by an * .

1-5
See cament response 1-3 , and l - 4 .

1-6
See connent response 1-3, and l - 4 .

1-7 EPA ayrees with tnis cannent .

1-8
EPA agrees with this statenent. The prqased guidelines for a

inanitoring prajran can be found a paye 2-40 to 2-45 . It should

5-28



be noted page 2.45 covers accumulation in biota .

1-9 See comment response 1-8 .

2-1 and Human Services forEPA thanks the nepartment of Health

reviewing the Draft FIS.

2-2 As stated on pages 3-35 and 3-36 of the Draft EIS , concentrations

of trace metals and CHC's were either low or below FDA action

levels . The Draft EIS also identifies bioaccumulation of

contaminants in marine biota as one of the priority items to be

addressed by a monitoring program . (see pages 2-40 to 2-45) .

H
o

2.3

nor

As stated on page 4-4, " Disposal of dredged material should not

appreciably degrade the water quality in regions adjacent to the

Pensacola , Mobile , and Gulfport OMDSS . " As stated on page 2-28

'.-- EPA / IEC surveys did not detect significant adverse

cumulative effects from previous dredged material disposal.--.

Water column and sediment parameters measured at the Existing

Sites were typically similar in value to measurements taken at the

reference stations-... " Dredged materials considered for future

disposal at the sites must meet the requirements of $ 227.13 . , ODR .

These evaluations are made in connection with each Federal project

and permit application . As stated on page 1-20 " .--U.S. Ocean

Dumping Criteria are based on the provisions of the London numping

Convention (LDC) ---. "

3-1
EPA thanks the U.S. Army Corps of Engineers for reviewing the

Draft EIS. It is noted that the COE concurs with the proposed

action .

3-2 The proposed
action

is the designation of an ocean dredged

material disposal site . This does not limit disposals to only

materials resulting from operation and maintenance dredging . The

determination of what dredged materials will be for disposal at a

5-29



given site will be made by the EPA Regional Administrator and COE

District Engineers. In order to avoid confusion , reference to

only operation and maintenance dredging in subsequent sections

have been changed to reflect the designation as proposed on page

1-4 .

3-3
EPA agrees there should be flexibility in the design of the

monitoring plan . Thus , the monitoring elements are presented as

proposed rather than fixed requirements. However , FPA does not

agree there is any flexibility in the need for monitoring or the

development of a monitoring plan by the District Engineer and /or

the Regional Administrator .

3-4

are

Nuring the early development of the EIS , contacts were made with a

number of agencies regarding cultural resources . The results of

these contacts reported on pages
2-36 and 2-37 , with

appropriate footnotes as to the sources of the information . The

location and appraisal of off - shore cultural resources is a

continuing effort . Any new information that is developed will be

considered in the management of the sites .

3-5 See comment response 3-4 .

3-6
EPA can see no advantage to making the suggested change .

3-7
These gentlemen are identified in the footnotes as being with the

CE .

3-8 No artificial reefs are located within the site .
Any reefs near

the site will be subject to additional study .

3-9
The Draft EIS was sent to the Mississippi Office of the Governor

for distribution to the appropriate State agencies .

3-10 The date has been changed to January 1985 .date

5-30 :



3-11 Paragraph 2 sentence 2 has been changed to read " Nearshore waters

turbidity levels fluctuate frequently as a result of stani activity ,

floai runoff and siinilar events . "

3-12
The suggested chanije has been made to the text . Appendix A , B , C ,

and D are a part of the Final EIS ..

3-13
Sce calment response 3-10 .

3-14 The suggested chanye has been inade to the text .

3-15 The correct date is 1977 .

3-16 The data yiven is accurate for the yiven date .

3-17 EPA appreciates the receipt of this updated information, havever ,

the aitline presented is correct in reference to the source and date.

3-18 The statement is correct as stated .

4-1
EPA thanks the Departinent of Interior for reviewiny the Draft EIS .

4-2
It is EPA's mini ar that the Draft EIS adequately addresses these

issues . Location of the sites is given in Chapter 1; Appraisals

using the ll specific criteria of the OUR are contained in Chapter

2 ; and adverse impacts are evaluated in Chapter 4 .

4-3
As stated in Appendix A , Report of Field Survey , " A

major cosideration of survey design was to determine whether

any adverse effects identified within the ODMDS were detectable

atside site boundaries ." The Pensacola , Mobile , and Gulfport

sites are located in similar occan areas . The sampling points at

the central site (Mobile) were designed to not only provide

informatia ai the ocean arca but also to ineasure possible effects

in four directions tron an OLAIDS located in the quan area . the

Pensacola and Gulfport sampliny paints were desiynext to measure

1

5-31



possible wifects in the critical prevailiny down current direction .

11e caiciusiais in the EIS are based on the historical data in

infannation on the sites and ocean area and the results of the two

surveys .

As part of EPA's continuiny ocean survey prayrain and to establish an

additical specitic base for future manitoring, EPA recently

conducted a survey of the Pensacola site . The initial results of

this survey are presented in Appendix D.

4-4 See comment response 4-3. Since the interim desiynated sites are

prqosed for final desiynatin , data concerning the presense of hard

bottons at the alternative sites is not essential . Intaliation

pertaining to the botton features of the existing sites is presented

an paje 2-19 .

4-5 EPA does not agree with the counent . Available historic data and

information and the results of surveys were used to make informied

juclujenents not assunptions .

4-6 See connent resise 3-16 .

4-7
Tissue analysis was done by EPA and IEC at the tine of the survey .

This infanation can be found on paye 3-35 3-36 of the EIS . Also

bioaccunulation is identified as an area of concern to be covered by

a monitoring prajram .

4-8
As stated on paje 2-32 of the EIS , it is not believed that the

pr quased action will have an adverse etfect on these activities .

sites have been in use to a number of years without any apparent

etfect an prqosals for such other uses.

4-9
As indicated an paje 2-34 , EPA did not make specitic studies al water

calumn pytalankton and zoqulanktai. Hislaical data ai the

phytą lankta and zoqlanktai is presented ar pjes 3-36 thrarlı

3-38 . Itic water colunn phytalankton and zoqulanktoi drez aily
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affected tenporarily , if at all, during the disposal qerations.

Infanation on the more yerane bottom aryanisns is presented in

more detail in chapters 2 and 3 , and in the Survey Report .

4-10
The deep water alternative site is not prqosed for designatim . It

is ayreed the engineering problems mentioned would need to be

evaluated if a deep water site is considered for designation in the

future .

4-11
The potential for adverse effects on amenity areas are addressed on

payes 2-21 and 2-22 . In reference to possible beach nairishment , it

is not believed the movement of material from the channel to a

nearby area alters the availability of the material for beach

nourishment .o
n

1

4-12 The section on nekton (Paye 4-12 & 4-13 ) is accurate as stated .

Sina as indicated , nekta are hiyhly mobile, measurement of past

effects would have to have been made during past disposals . Since

effects on nektan , if any , would result tran the descendiny plune ,

the effects at a mid - shelf a deepwater site would be similar to

those at the existing sites .

4-13 Contacts were made with a number of agencies during the studies

leading to the preparation of the Draft EIS . The information

resulting fron these catacts was evaluated and used in the

preparation of the Draft Eis . However , it appears fron the cament

that these contacts were not viewed by the Fish and Wildlife Service

as fulfilling the coordination requirements of Section 7 of the

Endangered Sæcies Act of 1973. The Section 7 Coordination with the

Fish and wildlite Service has now been completed . ( see Chapter 5 ) .

5-1 EPA thanks the State of Florida otfice of the Governer for

caunentiny on the Draft EIS .
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5-2 EPA notes this comment .

5.3 EPA notes this comment .

5.4 EPA notes this comment .

5-5
The existing Pensacola ODMNS was determined to be environmentally

acceptanle for the disposal of dredged material . It was found

that the interim designation coordinates contained in the ODR do

not reflect the actual area of historical usage . Thus , the area

of past use (revised coordinates ) is proposed for final

designation . The final designation of the site , or continuation

of the interim designation , does not preclude the use of the

dredged material for beneficial purposes. Use of the site will be

based on evaluation of each Federal project or permit application .

Alternative disposal methods , including land based sites and beach

nourishment , can be considered in these evaluations . A summary of

possible alternatives is presented in Appendix C of the Final EIS .

The EPA shares the State of Florida's desire that dredged material

be put to beneficialbeneficial uses . However , the use of the dredged

material for beach nourishment must meet the requirements of P.L.

94-587 . Section 145 of P.L. 94-587 states : " Sec . 145 . The

Secretary of the Army , acting through the Chief of Engineers , is

authorized upon request of the State , to place on the beaches of

such State beach - quality sand which has been dredged in

constructing maintaining navigation inlets and channels

adjacent to such beaches , if the Secretary deems such action to be

in the public interest and upon payment of the increased cost

thereof above the cost required for alternative methods of

disposing of such sand ."

or

5-6 See comment response 5-5 . The existing ODMNS has been found to be

environmentally acceptable for disposal of dredgeddredged material .

Thus , it is believed the no -action alternative is not acceptable .
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5-7 EPA believes that the information presented in this EIS is adequate

for the evaluation of an ocean dredyed material dispusal site.

5-8
The Division of State Lands in the Department of Natural Resources

has been contacted cuncerning this matter and it has been determined

that nu lease ur easement is necessary .

5-9
Actions on Cunsistency Determination will be completed in

onnection with the site designation rule making process .

6-1
EPA thanks the Department of Environmental Regulation for commenting

on the Draft EIS .

6-2 The curment has been noted .

6-3
See comment response 5-5. Also see Appendix C included in this

Final EIS .

6-4
The same scientific rigor in sampling and analysis was used at all

sites. The difference lies in the number of sampling points at each

site. During the development of the survey plan (sume five years

ago ) it was determined that the generic approach suggested by a

number of knowledgeable individuals could be utilized . The survey

plan developed by the cuntractor was approved by the EPA in

consultation with CE . The survey was not intended to be a research

endeavor. It was intended to provide more recent site specific

infurmation to be utilized in an junction with the historical data

and information to reach a site selection decision . It is believed

the survey results fulfilled that requirement.

Since completion and issuance of the Draft EIS , the EPA has

cumpleted an additional survey of the Pensacula Site area. While

the purpose of this survey was to establish a base for future

monitoring, the results of the survey support and confirm the
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The results ofdetenuinatiais based on the two previous surveys.

this lalust survey are included as Appendix 1).

6-5 See . corrent response 5-5 and 5-6 .

6-6
Nai- accan disposal alternatives were evaluated in previous Carps of

Linijineers Studies (CE , 1980b ; 1978b ; 1976 ) . It was Helenninei

fron these studies that ocean disposals sites are nceded . This does

not mean that land -based disposal or any other feasible alternatives

mentioned in the Environnental Praiectio Agency's ( EPA ) Ocean

Dumpiny Regulations and Criteria (40 CFR § 227.15) are beiny

pennanently set aside in favor of occan disposal . The need for

cauan disposal inust be evaluated for each Federal project or peonit

application . These evaluations include considerations of the

availability and environmental acceptability of other feasible

alternatives . Desiynationof an ocean disposal site presents ane

qition for the disposal of dredyed material .

6-7
It was delennined the coordinates stipulated in the ODR did not

accurately reflect the boundaries of the historically used site ;

thus the coordinates were revised . The revision of the coordinates .

does not result in an increase in the area to be used for dredyed

material disposal from that which has been used in the past. It

coes establish the accurate boundaries of the historically used

site .

6-8 Sec response 6-7 . The revised boundaries reflect the area that has

been historically used for dredyed material disposal . These pitst

disposals do not appear to have adversely affected the fisheries in

the area . See paijes 2-8 through 2-30 for discussion of the attects

of past disposals .
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6-9 The FPA / IEC survey and historical data were used to determine

habitat characteristics . This information can be found throughout

the FIS and in Appendix A.

6-10 This document considers the Mid - Shelfthe Mid - Shelf Alternative Site as a

potential disposal site . After evaluating
this site it was

determined
that the site is not the preferred disposal site and

therefore not recommended for use . We find no reason to remove

this information from the document .

6-11 The data concerning the neepwater site was acquired from a variety

of sources and is referenced in the text .

6-12 See comment response 6-4 .

6-13 See comment response 5-9 .
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VICTORIA J. SCHINKEL

SECRETARY

September 25 , 1984

Mr. Patrick Tobin , Director

U.S. Environmental Protection Agency

Criteria and Standards Division

Washington , D.C. 20460

Dear Pat :

Re : Pensacola Ocean Dump Site Permanent Designation

At your request , our staffs have had further discussions regarding the

potential conflicts between the proposed action and state regulations .

Apparently, there is still some misunderstanding between them over what

we are to review and submit . I hope this letter answers most of your

concerns .

The issues of this designation were explained in detail in our previous

comments on the draft Environmental Impact Statement and the federal

consistency review under the Coastal Zone Management Act . Both of these

reviews resulted in the state's objection to the EPA's permanent designation

of an enlarged ocean dump site near Pensacola inlet . (See enciosed

correspondence . )

The NEPA review pointed out technical inadequacies in the DEIS .

staff reviewed the advance copy of the final EIS you provided and found

that their comments and concerns about the draft document were not

substantively addressed in the final . Although no other state agencies

have had an opportunity to read the FEIS, we have enclosed specific

comments readdressing the DER's concerns .

In spite of the EPA's submission of a negative determination under the

federal consistency provisions of the CZMA , the state completed the

required review . The state disagreed with the consistency of the coses

action vith statutory particularity and suggested an alternatives

would better accounnodate the spoil disposal needs of the Port of pensic- ' :: .

To date , no response has been received regarding our conclusions and

recommendations, nor has a consistency determination been submitted for

the state's consideration as required by 15 CER part 930 .

"!!!! : ..
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Mr. Patrick Tobin

Page Two

September 25 , 1984

As you recall, we recommended that the maintenance dredging and disposal

needs of the Port be considered through the state's 25- year permit

system , which was specifically designed to resolve the problems addressed

in our previous reviews. These problems are ones we face regularly with

all deepivater ports . He believe the difficulty inherent in balancing

ports planning, operation and maintenance with environmental quality can

be reduced through a regulatory mechanism which fosters appropriate

spoil disposal methodologies . Ocean dumping is only one alternative

considered through this process .

The 25 -year permit process was designed to assess all options. The

pur: ' it of the necessary coordination and permits under this system is a

preferable approach to spoil disposal decisionmaking . A permanent

offshore disposal site might turn out to be appropriate . However , we

reiterate the point made in our consistency response that permanent

designation of an enlarged disposal site needs to be reviewed in the

context of our statutory mandates .

We have prepared a summary and provided enclosures which will explain

the 25 - year disposal permits system more thoroughly . We request that

the final EIS give full consideration to this alternative as an appropriate

approach to spoil management on both environmental and economic bases .

Further , we request that the state's comments on the DEIS , as well as

those attached , be addressed substantively in the FEIS . Finally , the

EPA is required to prepare and submit a consistency determination for

the proposed action for the state's review . My staff provided quidance

materials for this to supplement the general directions found in 15 CF

930. Subpart C , and will be pleased to offer further assistance as

necussary .

We appreciate the opportunity to review the advance copy of the FEIS .

We hope we can assist the EPA in selecting an appropriate alternative .

To do so , we might want to bring in other state agencies at this time to

obtain a comprehensive review .

Sincerely ,

Howe

Stephen J. Fox, Director

Division of Environmental

Permitting

SJF/ 1gb

Enclosures

CC : Elton Gissendanner

Walt Kolb

Dave Worley

John DeGrove

Bob Kriegel

.
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Comments on Final CIS

p . "

7-1 While the draft EIS proposed the permanent resignation o ? th ? 7 : 909580

dump site to accommodate the disposal of material dredged to maintain

the Pensacola Harbor entrance channel, the FEIS now proposes the pino

ofmaterial dredged from the Pensacola arc . The sectiun of th : 3

which presents the " Detailed consideration of the Alternative si: 0 : "

includes a subsection entitled " Types and quantities ofwste pro : 26

to be disposed of, and proposed methods of relicoso , including methods or

packing the waste, if any. " ( p . 2-23) . This analysis then process to

discuss the disposal of the Pensacola entrance channel maintenance

spoils, judging the dumping to be environmentally benign because i . is

53:) sand . it is deceptive to base the site approval on an environzontal

impacts evaluation of the effects of dumping clean naterial on the

approval vould allow lower quality spoils to be dumped . We taliers in :

iid dump site is designated in nearshore , shallow Outstanding. Ficrice

Waters , it should be highly restricted to the receipt of only costel:

clean material with a rapid seitling rate, essentially only sand .

D. Xi

7-2
The purpose and need for the action here is snipulated to be ina 21: 29 - oose

of the entrance channel . This is another coniredition to the do

of the proposed action presented on p . v .

p . xiii- xvii

7-3 The data sources for the water quality characterizations of the ai : erra : 1 : 9

sites ( Criterion 9 ) should be referenced .

P. 2-21

7-4 in part ( 3) , under " Existing Sites " , it should be recognized that the

waters of the Gulf Islands lational Seashore and the ri . Pichiens igeris

Preserve are specially designated as .Outstanding Florida Waters under

Section 17-3.041, Florida Administrative Code . The proposed site is in

these waters, not 2.3-2.5 nmi from the.. Also , we understand that the

wreck of the "Massachusetts " is in this area and is a fuChuSod recreational

site . Il should be disscussed in this section .

7-5
Prevailing southwesterly currents are not the only consideration in

determining the direction in which disposed materiais might be transcorte .

As Figure 3-9 illustrates, tidal surges are perpendicular to the 09:55

could influence movement toward beaches and Pensacola Inet .

that the proposed dump site would extend to 1.5 mi from Perdido 397 ,

hydrographic disturbances and transport affects should be siren &

in depth treatment than one sentence .

p . 2-24

7-6 The last paragraph of section ( 1 ) implies that this Corps intends :

continue its traditional practice of discharging spoils wil: the c -369
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vessel is underway. This method would be expected to result in the same

inaccurate deposition beyond the site boundaries as has happened with

the present site .

D. 2-25

7-7 The discussion in part ( 6 ) should be amplified to allow an estirati650i

the fate of the sediment mound after dumping. For a given volume of

material, the direction , distance and arcal extent of coverage 1

results from local current and tide forces should be shown .

should be near - term estimates rather than observations made your or

dumping has occurred .

p . 2-29 ܙ
ܙ

7-8 Does the general statement that turbidity effects will be minimal because

high background turbidity levels cxist apply to the Pensacola site ? Ca

what is this based ? The analysis on p . 9-15 does not reflect ¿ 15:51

environment .

p . 2-32

7-9 As mentioned above , the location of the wreck of the "Massachusetts

should be identified in the EIS . This section also fails to reco

that the proposed site is within Outstanding Florida Haters.

D. 5-3

7-10

.
.

is we advised the EPA in our comments responding to their negati:

federal consistency determination , a determination as described in ::

CFR 930 , subpart C , is required and should be submitted to thest. 25

soon as possible. If it is not to be included in this section , is

should accompany the FEIS .

p . 5-34 , response 5-5

7-11 The first three sentences of this response are irrelevant to the point

of the comment. The designation is an automatic incentive not to e - sloy

alternative disposal options. The second paragraph of this response

makes this very clear . The stated conditions are inherenily prejudiced

against beach nourishment since it can never be cheaper than sidecasting

in an open water area . ;

p . 5-34 , 5-35 , responses

7-12 5-6 and 5-7 - We believe our in depth review comments on the 08 : S doser

substantive responses rather than simple statements of dis : 0 : een..

p . 5-35 , response 5-3

7-13

.

The Departrent of Natural Resources has advised the ETA seci

will require a submerged land ; case .
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p . 5-35 , response 5-9

7-14
The State of Florida has already determined that this project is inconsister :

with its Coastal Management Program . When the EPA prepares its consisiens ;

determination , the state's suggested alternative to the proposed action

should be fully considered .

p . 5-35 , response 6-4

7-15 Our comment was that there was no " scientific rigor . '

p . 5-36 , response 6-6

7-16 The EPA avoids all responsibility for environmental protection in rer.dering

these remarks . The designation is a direct incentive to occan dure and

implicitly approves the disposal method . Otherwise , there is no reason

to guadruple the area of the designation : it is assunied it will be

used .

p . 5-36 , response 6-7

.
.

7-17 This rationalization.does nothing more than legitimize the corps ' prerious

mistakes . Coordinates are not established around a " target" aree under

the MPRSA . The revision does result in an increase in the area previously

approved for use . There is no response in this item to our concerns is :

current / tidal movement toward Pensacola Inlet .

Alternatives Analysis

7-18 The alternatives analysis provides an economic evaluation of several

alternatives . The inclusion of bay ope:1 water spoiling us an alternative

is illegitimate . It is acknowiedged as totally unacceptable to cil

state , federal and local interests , but is included " to identify the

cost economical pian . " ( p . 8. ) This is absurd . Since such an option

will röt be pursued , its costs are irrelevant to the discussio !l. Trio

only effect of including alternative B in the comparison is to exagerate

the costs of more environmentally acceptable options.

The paragraph devoted to the relative environmental merit of each alterna : 1 : 9

plainly states that beach nourishment would enhance the acceptability of

the preferrable alternatives . ( p . 15.) The alternatives don't reali;

consider beach nourishment as an alternative , although it is listed as

an option for Alternative 1. We believe licacii nouristiaent should receiie

genuine treatment for both environmental and economic benefits..

2
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EPA RESPONSES TO COMMENTS ON THE PRELIMINARY FINAL EIS

7-1 The need for the Pensacola Ocean Dumping Site has been demonstrated

in past Federal dredging projects . The majority of this material

has come from maintenance of the entrance channel . Since

information is available concerning the quantities and types of

materials coming from the entrance channel it is included in the

EIS . It is anticipated that future disposal at the Pensacola

site will involve disposal of dredged materials similar to those

disposed at the site in the past . However , EPA will not restrict

the use of the site to entrance channel materials only . The site

is restricted to disposal of dredged material which is predominantly

composed of sand ( see page xxi) . It is not clear what is meant

by " lower quality spoils" as all material disposed of at the site

will meet the acceptability requirements given in the Ocean

Dumping Regulations .

7-2
See comment response 7-1 .

7-3
This information was gained from the IEC surveys done for EPA in

1980 . The reference has been added on page xvii .

7-4 Comment noted . The distances have been removed from the text .

The wreck of the " Massachusetts" is mentioned on page 3–76 but

will now appear in the text on page 2-37 within the review criteria

(number 11-" Existence at or in close proximity to the site of any

significant natural or cultural features of historical importance . " ) .

7-5
An in depth treatment of prevailing currents is given in pages

2-25 through 2-28 .

7-6
EPA does not agree that inaccurate deposition is directly attributed

to the fact that the vessel is underway during disposal. Inaccurate

deposition is more likely caused by inaccurate navigation .

7-7 Estimates have been made as to sediment accumulation at the site

if the dredged material is evenly distributed (page 2-6 ) . It is

impractical if not impossible to try to determine the short term

fate of a given volume of material in light of the many variables

contributing to sediment dispersion in the transient weather

driven current regime. It is expected , based on past experiences

with ocean dumping operations, that the majority of the material

will rapidly sink to the bottom of the site . Effective site

monitoring will detect any movement of significant quanities

of the dredged material toward amenity areas .
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7-8
Considering the restriction to sand-sized dredged material disposal

at the Pensacola site, turbidity is not a significant issue . The

turbidity associated with the disposal of sand is not greater

that that caused by storm events or beach nourishment projects .

2-و See canment response 7-4.

7-10
A consistency statement has been issued and is currently being

reviewed.

7-11
EPA does not agree that a site designation is an automatic incen

tive not to employ alternative disposal options. This EIS

specifically addresses designation of an ocean disposal site.

Disposal options including beach nourishment, upland disopsal,

and ocean disposal are evaluated in the planning stages for each

dredging project . That evaluation is not part of this EIS . In

designating ocean disposal sites , EPA is merely providing an

acceptable location in the event ocean disposal is the preferred

disposal option for a particular dredging project . Sites are

designated in areas where a need for an ocean disposal site has

been indicated based on past dredging projects , but in no way

does the site designation preclude the consideration of other

disposal options for a particular project .

7-12 Camment noted . However EPA does support designation of the site

based on the information contained in the EIS .

7-13
See comment response 5-8 .

7-14
See comment response 7-10 .

7-15 Comment noted ,

7-16
See comment response 7-11 .

7-17
Interim boundaries were established at existing sites based on

the areas of historical use . The interim Pensacola site did not

reflect the area of historical use . It is agreed that this was

a mistake. Therefore the proposed site is larger than the existing

site as it more accurately represents the area of historical use .

Other reasons to designate the larger area are given

on page 2-6 . The general current pattern depicted in figure

3-9 does show that currents could move toward the Pensacola

inlet . However these water mass movements are highly varible

and are subject to seasonal changes in the volumes of river

discharges and the degree of intrusion of the Loop Currents.

Specific current patterns cannot be predicted with the existing

information . However significant movement of the disposed

material will be detected during monitoring surveys at the site .

7-18
An alternative analysis would be incomplete without considering all

5-44



available practical alternatives and their associated costs ,

benefits, and environmental impacts regardless of their implications.

The non - oceanic alternatives are not considered relevant to ocean

disposal site designations and are provided as background information

only .
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BOB GRAHAM

GOVERNOR

September
26 , 1986

Mr. Chris Provost

Environmental Engineer

U.S. Environmental Protection

Agency , Region IV

Marine Protection Section

345 Courtland Street

Atlanta , Georgia 30365

RE :
Draft Final Environmental Impact Statement ( DFEIS ) ,(DFEIS ) , Pensacola

Ocean Dredged Material Disposal Site Designation

Dear Mr. Provost :

A - 1 At your request and pursuant to verbal agreement with the

Florida Department of Environmental Regulation , the state of

Florida has completed a preliminary review of the above referenced

document . The Departments of Community Affairs, Environmental

Regulation and Natural Resources have reviewed and commented on the

DFEIS . Their comments are attached for your use in preparing the

FEIS . These preliminary comments should not be considered to be

the state's official or final position . When the FEIS is received

by the state , we will circulate it to the appropriate state

agencies for review in accordance with NEPA .

-2
The state position on the consistency of the proposed site

designation is based on comparison of the activity to state laws

and rules included in the NOAA approved Florida Coastal Management

Program (August , 1981 ) . Each state agency responsible for those

laws and rules determines the consistency of the activity with

their statutory authority . This office reviews the agency comments

and formulates a state position on NEPA and federal consistency .

The Department of Environmental Regulation , as the lead state

agency , communicates the federal consistency position to the

federal agency .

1-3 The Department of Community Affairs has no negative

comments . They urge that you coordinate site designation with the

West Florida Regional Planning Council and their Resource Planning

and Management Committee staff in Tallahassee.

1-4
The Department of Natural Resources (DNR ) indicates two

generic problems with the draft document (DNR letter , 9/2/86 )

An Affirmative Action/Equal Opportunity Employer
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Mr. Chris Provost

Page Two

September 26 , 1986

regarding the need for a complete disposal plan and the use of

beach grade material for beach nourishment . They also indicated

(personal communication , Casey Fitzgerald and Rick Smith ) that a

submerged lands lease for the site will be required from the

Trustees of the Internal Improvement Trust Fund. This is in

contradiction to the comment response in the DFEIS on pages 5-35

that DNR , Division of State Lands , had been contacted and

determined that no lease or easement would be necessary . Their

initial comments remain in effect . (DNR letter , Dr. E. J.

Gissendanner , 11/21/83 , attached ) .

A - 5
The Department of Environmental Regulation is concerned about

use of the proposed site for unacceptable material ( fine sediments)

and the quadrupling in size of the interim designated site . They

list the conditions that , if adopted by EPA, would resolve the

Department's concerns . (DER letter , 9/9/86 ) .

Our previously stated position (EOG letter , 3/29/83,

attached ) regarding the use of suitable dredged material for beach

renourishment is a continuing concern . If you have questions about

Florida's position regarding the site designation , or need further

information please contact me at ( 904) 488-5551 .

If you have questions or want to arrange a meeting regarding

federal consistency to resolve any remaining differences, please

contact clare Gary , Attorney , at ( 904) 488-8114 .

Sincerely ,

Wa
lt

a ke
ll

Walt 0. Kolb

Senior Government Analyst

Natural Resources Policy Unit

WOK / rsm

Enclosures

CC : Ms. Victoria Tschinkel

Dr. Elton J. Gissendanner

Ms. Pamela Davis

Ms. Mary Smallwood
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STATE OF FLORIDA

DEPARTMENT OF COMMUNITY AFFATRS

2571 EXECUTIVE CENTER CIRCLE, EAST • TALLAHASSEE, FLORIDA 32301

September 5 ,
1986

BOB GRAHAM

Governor

TOM LEWIS, IR

Secretary

MEMO R A N DU M

TO :
Rick Smith , Governor's Office of Planning and

Budgeting, Natural Resources Policy Unit

FROM :
Pamela Jo Davis, Assistant Secretary and

SUBJECT : Draft Final Environmental Impact Statement Pensacola

Dredged Material Disposal site Designation , US EPA

A - 6
As per your request , staff of the Department of Community

Affairs has reviewed the draft final environmental impact

statement (EIS ) prepared by the US Environmental Protection

Agency (EPA ) for ocean dredged material disposal sites

designation in the Pensacola area . The Department does not have

any specific comments on the EIS at this time . The summary

review conducted by staff showed that the Department's concerns

expressed in the June 30 , 1986 , review of the Pensacola ocean

dredged material site designation consistency statement ( SAI

# FL8605261376C ) have been addressed in the EIS .

It is important to note that the Escambia /Santa Rosa Coast

Resource Planning and Management Committee , established by the

Governor in February 1985 pursuant to Section 380.045 , Florida

Statutes, has developed a resource management plan for the

coastal areas of Escambia and Santa Rosa Counties that contains

recommendations related to dredging and spoil disposal. Two

recommendations in particular , one dealing with the development

of a bay area resource inventory program and the other dealing

with the development of a comprehensive regional maintenance

dredging and spoil disposal program , should be considered in any

federal or state activities involving assessment or designation

of spoil disposal sites in the Pensacola region . It is suggested

that the EPA contact the West Florida Regional Planning Council ,

which is serving as the administrative agency for both programs ,

to obtain information on the recent activities that have been

initiated under the two programs . The EPA also may wish to

EMERGENCYMANAGEMENT • HOUSING AND COMMUNITY DEVELOPMENT • RESOURCE PLANNING AND MANAGEMENT
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Memorandum Rick Smith

Page Two

September 5 , 1986

contact the Department of Community Affairs, which administers

the resource planning and management committee process , to obtain

information on the committee process and the historical

development of the two programs mentioned above.

Thank you for the opportunity to comment on the draft final

EIS . If you have any questions, please contact David Hawley of

the Bureau of State Resource Planning at 8-9210 .

PJD / dhi
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STATE OF FLORIDA

STATE OF FLORIDA

DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB GRAHAM
TWIN TOWERS OFFICE BUILDING

GOVERNOR

2600 BLAIR STONE ROAD

TALLAHASSEE, FLORIDA 32301-8241 victoRIA J. TSCHINNEL

SECRETARY

September 9 , 1986

ENVIRONMENTALI
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O
N

Mr. Walt Kolb

Senior Governmental Analyst

State Planning and Budgeting

Office of the Governor

404 Carlton Building

Tallahassee , Florida 32301

Dear Walt :

Re : Pensacola Ocean Dredged Material Disposal

Site Designation

On August 6 , 1986 , EPA supplied the data and information to

support its assertions that the referenced designation is

consistent with the Florida Coastal Management Program . We have

completed a review of these materials and offer the following

comments and recommendations .

A - 7
In its amendments to the final Environmental Impact Statement ,

EPA proposes to limit the use of the site to predominantly sand

dredged material . However , the designation makes the site

available for the disposal of material dredged from the Pensacola

area rather than only the entrance channel . On page xxi , it is

stated that "...the majority of sediments in the Pensacola area

consist of sand sized particles . " This characterization is too

general and does not recognize the wide distribution of fine

sediments in the Pensacola Bay system . We agree that material

from the entrance channel between the Gulf and Pensacola inlet is

clean , coarse - grained material, but much of the material dredged

from areas inside the inlet would not be acceptable for disposal

in this site .

A - 8 The proposed boundaries of the site extend those of the existing ,

interim -designated site to the north and south . This expansion

quadruples the size of the existing site and brings its northern

boundary within 1.5 miles of Perdido Key . In the past , we have

expressed strong concern for this expansion since the need for

such a great increase in capacity is not clear now that the Corps

has become willing to use the entrance channel dredged material

for beach nourishment . The latest reason proffered by EPA for

the expansion is that it will provide a buffer zone around the

main area of disturbance and insure containment of the materials

within the site's boundaries .
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Mr. Walt Kolb

Page Two

September 9 , 1986

The disposal management program is not described in the EIS other

than the mention on page 2-24 that dumping will occur while the

vessel is underway . This practice raises concern for the

precision of dumping and the ability to effectively monitor

impacts . We believe the EIS should provide assurances that

dumping procedures will be controlled , occur at specified ,

Loran -verified locations and be monitored for impacts . Although

the general outline of the monitoring program is presented in the

EIS , the final program should be developed in consultation with

the state .

A - 9
We are willing to concur with this designation if the EPA

provides clarification and assurances regarding the following

items :

1 ) The designation will only allow the disposal of dredged

material which is predominantly sand as defined by a median grain

size of > .125mm and a composition of < 10 % fines ;

2 ) A description of the method of disposal and that the

designation will specify the positioning requirements and other

relevant features of disposal management ;

3 ) The state will be a participant in the development of a

monitoring program ;

4 ) The monitoring program will stipulate the contingency

measures which will be implemented if material moves offsite or

if unacceptable adverse impacts to marine biota are detected .

Satisfactory responses to these requests should resolve the

central concerns of DER's consistency evaluation .

Sincerely ,

Mary I. Smallw
ood

Mary F. Smallwood , Director

Division of Environmental

Permitting

MFS / lgb

cc : Dave Worley

Randy Armstrong

Elton Gissendanner

George Henderson
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State of Florida

DEPARTMENT OF NATURAL RESOURCES

BOBGRAHAM

Governor

GEORGE FIRESTONE

Secretary of State

JIM SMITH

Attorney General

GERALD A. LEWIS

Comptroller

BILL GUNTER

Treasurer

DOYLE CONNER

Commissioner of Agriculture

RALPH D. TURLINGTON

Commissioner of Education

DR. ELTON J. GISSENDANNER

Executive Director

Marjory Stoneman Douglas Building

3900 Commonwealth Boulevard, Tallahassee, Florida 32303

REPLY TO Phone: (813) 896-8626

Suncom : 523-1266

Bureau of Marine Research

100 Eighth Avenue, S.E.

St. Petersburg, Florida 33701-5095

MEMORANDUM

??:9:
5523

ninini ?

hovornircilersord .September 2 , 1986

TO Rick Smith

Office of the Governor

SEP 41386

GE
N

RECEIVED

FROM George Henderson

Bureau of Marine Research

SUBJ :
Pensacola Dredged Material Ocean Disposal Site Designation

I have reviewed this document with particular emphasis on portions

where changes have been made .

A -10 The principle problems continue to be generic to the process

and not specific to the Pensacola site . The generic problems

are two . The EPA disposal plans are narrowly drawn , this plan

only for offshore of Pensacola . What is needed is a complete

disposal plan such as ports must develop for a 25 year permit .

This is especially the case for Pensacola because it is proposed

only sand material be allowed and if fines or silts are encountered

a new site designated . This slow and inefficient procedure should

be avoided by proper planning and designation upfront .

-11 The second generic problem is the separation of the federal

agencies involved from joint responsibilities in complimentary

activities and conflicting mandates which impede cooperation .

The obvious example in this case is sand grade beach renourishment

material being transported offshore instead of being deposited

on eroding beaches . Furthermore , this site is so close to shore ,

especially given that the proposed expansion is largely landward,

that special monitoring is proposed to assure no beach impacts

occur. This sand is state property and disposal is proposed

on state land . Why not put it on the state lands that need

it .

9-12
Biologically , disposal at this site should have limited impacts
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'Mr. Rick Smith

Page two

September 2 , 1986

as it is an area of seasonally shifting sands with communities

adapted to these regimes.

Please let me know if I can provide further input .

GEH : pab

CC : Charles Futch

Charles McCoy

Jack Woodward
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Responses to Comments A - l through A - 12

A - 1 EPA thanks the State of Florida for its comments .

A - 2 Comment noted .

A - 3
Specific responses to individual Department comments follow .

A - 4 See comment response A - 3 . Although an ocean disposal site

designation by EPA identifies an area determined to be

environmentally suitable for ocean disposal of dredged

materials , the designation does not in itself authorize any

disposal or other use of the ocean waters or ocean floor at

the site . Disposal of dredged materials there may legally occur

only if a disposal project is subsequently permitted by the

Corps of Engineers as required under Section 103 of MPRSA and /or

Section 404 of the Clean Water Act (or , in the case of a federal

project , if all permitting requirements are met ) .

Recause the act of site designation by EPA neither involves nor

authorizes any activity at the site , EPA does not consider

state requirements for leases or easements for activitiesa using state

waters relevant to site designation . Consideration of such property

law requirements should be made in the context of specific dumping

proposals affecting state waters . EPA has been informed by the

South Atlantic Division of the Corps of Engineers that the Corps

considers Florida's requirements for leases or easements in state

waters during its permitting procedures for dredged material

disposal projects .

A - 5 See comment response A - 3 .

A - 6
EPA thanks the Department of Community Affairs for its comments .

We feel ocean disposal site designations are independent of

specific bay or harbor dredging and disposal plans. The action

discussed in this EIS will provide an environmentally acceptable

area for ocean disposal but does not suggest , recommend , or

authorize any disposal activities .

A - 7 The designation of this site will include the restriction that

only predominantly sand dredged materials be disposed of at the site .

Predominantly sand will be defined as the majority of samples

tested having median grain sizes of greater than 0.125 mm and a

composition of less than 10 % fines . No restriction will be placed

on which area of the Pensacola Bay system these sediments are

dredged from .

A - 8
Site management will include requirements that specify which area

of the site is to be used for disposal . These requirements will

be part of the project review process . The monitoring program

will be developed according to the use of the site and will be

coordinated with the State .
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A - 9
We will incorporate the definition of sand sized materials in the

final designation ( see comment response A - 7 ) . The description

of disposal methods and locations will be part of the review pro

cess authorizing actual disposal projects (see conment response

A - 9 ) . The State will be included in the development of the moni

toring program . Contingency measures will include altering the

dumping procedures (times, rates, locations , etc. ) or terminating

use of the site . Actual measures taken will depend on the type

of impact detected and the resource impacted .

A - 10 Comment noted . See comment response A - 6 .

A - 11 Comment noted . Specific disposal plans undergo a separate review

process (part 227 of the Ocean Dumping Regulations) and are not a

part of the site designation procedures (Part 228 of the Ocean

Dumping Regulations ) .

A - 12 Comment noted .
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Chapter 6

GLOSSARY,ABBREVIATIONS, AND REFERENCES

GLOSSARY

ABUNDANCE
The Qumber of individuals of a species inhabiting a given

area . Normally , a community of several component species

will inhabit an area . Measuring the abundance of each

species is one way of estimating the comparative importance

of each component species .

ADSORB To adhere is an extremely thin layer of molecules to the

surface of a solid or liquid .

ALKALINITY
The dumber of milliequivalents of hydrogen ions neutralized

by 1 liter of seawater at 20 ° C . Alkalinity of water is

often taken as an indicator of its carbonate , bicarbonate ,

and hydroxide content .

AMBIENT
Pertaining to the undisturbed or unaffected conditions of

an environment .

AMPRIPODA
An order of crustaceans (primarily marine ) with laterally

compressed bodies , which generally appear similar to

shrimp . The order consists primarily of three groups :

hyperiideans, which inhabit open ocean areas ; gammarideans ,

which are primarily bottom dwellers ; and caprellideans ,

common fouling organisms .

ANOXIC Absence of oxygen .

ANTHROPOGENIC Relating to the effects or impacts of man on nature .

Construction wastes , garbage , and sewage sludge are

examples of anthropogenic materials .

APPROPRIATE

BENTHIC

MARINE ORGANISMS

Pertaining to bioassay samples required for ocean- sensitive

dumping permits , " at least one species each representing

filter- feeding , deposit - feeding , and burrowing species

chosen from among the most sensitive species accepted by

EPA as beingbeing reliable test organisms to determine the

anticipated impact on the site" (CFR 40 227.27 ) .

APPROPRIATE

MARINE

ORGANISMS

Pertaining to bioassay samples required for ocean - sensitive

dumping permits , " at least one species each representative

of phytoplankton or 200 plankton , crustacean or mollusk ,

and fish species chosen from among the most sensitive

species documented in the scientific literature or accepted

by EPA as being reliable test organisms to determine the

anticipated impact of the wastes on the ecosystem at the

disposal site" ( CFR 40 227.27 ) .
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ASSELBLAGE A group of organisms sharing a common habitat .

BACKGROUND

LEVEL

The naturally occurring concentration of substance

wichio aoan environnent that has not been affected by

unnatural additions of that substance .

BASELINE

CONDITIONS

The characteristics of an environment before the onset of

an action which caa alter that eovironment ; any data

serving as a basis for measurement of other data .

BASELINE SURVEYS

AND BASELINE DATA

Surveys and the data collected prior to the initiation of

actions that may alter an existing environment .

BENTHOS
All marine organisms (plant or animal) living on or in the

bottom of the sea .

BIOACCUMULATION The uptake and assimilation of materials (e.8 . , heavy

metals ) leading to elevated concentrations of the

substances within organic tissue , blood, or body fluid .

BIOASSAY
A method for determining the toxicity of a substance by the

effect of varying concentrations on growth of survival of

suitable plants , animals or micro - organisms ; the concen

tration which is lethal to 50 % of the test organisms or

causes a defined effect is 50 % of the test organisms , oftea

expressed in terms of lethal concentration (LC50)

effective coaceatration (EC50 ) , respectively .

The quantity (wet weight ) of living organisms inhabiting a

given area or volume at any time ; often used as a means of

measuring the productivity of an ecosystem .

BIOMASS

BIOTA Animals and plants inhabiting a given region .

BIOTIC GROUPS Assemblages of organisms which are

structurally, or taxonomically similar .

ecologically ,

BLOOM
A relatively high concentration of phytoplankton in a body

of water resulting from rapid proliferation during a time

of favorable growing conditions generated by nutrient and

sunlight availability .

BOD
Biochemical Oxygen Demand or Biological Oxygen Demand; the

amount of dissolved oxygen required by aerobic micro

organisms to degrade organic matter in a sample of water

usually held in the dark at 20 ° C for 5 days; used to assessº

the potential rate of substrate degradation and oxygen

utilization in aquatic ecosystems .

CARCINOGEN
A substance or agent producing a cancer or other type of

malignaccy .

-
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CEPHALOPODS
Exclusively marine animals constitutingconstitucing the mostthe most highly

evolved class of the phylum Mollusca (e.g., squid , octopus ,

and Nautilus ) .

CHAETOGNATHA
A phylum of small planktonic , transparent , worm - like

invertebrates known as arrow - worms ; they are often used as

water mass tracers .

CHLOROPHYLL a A specific chlorophyll pigment characteristic of higher

plaots and algae ;
and algae ; frequently used as a measure of

phytoplankton biomass.

COCCOLITHOPHORIDS Microscopic, planktonic voicellular , golden - brown algae

characterized by an
by an envelope of interlocking calcareous

plates .

COELENTERATA
A large diverse phylum of primarily marine animals , members

possessing two cell layers and ар incomplete digestive

system , the opening of which is usually surrounded by

tentacles . This group includes hydroids , jellyfish ,

corals , and anemones.

COLIFORMS Bacteria residing in the colons of mammals ; generally used

as indicators of fecal pollution .

CONTINENTAL

MARGIN

A zone separating the emergent continents from the

deep - sea bottom ; generally consists of the Continental

Slope , Continental Shelf , and Continental Rise .

CONTINENTAL SPELP
That part of the Continental Margin adjacent to a continent

extending from the low water line toto a depth , generally

200m , where the Continental shelf and the Continental slope

join .

CONTINENTAL SLOPE
That part of the Continental Margin consisting of the

declivity from the edge of the Continental shelf down to

the Continental Rise .

CONTOUR LINE A line on a chart connecting points of equal elevation

above or below a reference plane , usually mean sea level .

CONTROLLING

DEPTH

The least depth in the approach or channel an area ,

such as
a port , governing the maximal draft of vessels

which can enter .

COPEPODS A large diverse group of small planktonic crustaceans

representing an important link in oceanic food chains .

COST / BENEFIT

RATIO

A comparison of the price , disadvantages, and liabilities

of any project versus profit and advantages.
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CRUSTACEA
A class of arthropods consisting of animals with jointed

appendages and segmented exoskeletons composed of chitin .

This class includes baroacles , crabs , shrimps , and

lobsters .

CTENOPHORA
An animal phylum , superficially resembling jellyfish ,

ranging in size from less than 2 cm to about lo in length .

Commonly knowo as " sea walnuts" or " comb jellies" , these

animals prey heavily on planktonic organisms , particularly

crustaceans and fish larvae .

CUMACEANS
Small motile crustaceans which usually inhabit the surface

layers of sed iment, although some species exhibit diurnal

vertical migrations in the water column ; their presence is

often indicative of unstable sediment conditions .

DE CAPODA The largest order of crustaceans; members have five sets of

locomotor appendages , each joined toeach joined to a segment of the

thorax; includes crabs, lobsters , and shrimps .

DEWERSAL
Living at or near the bottom of the sea .

DENSITY
The mass per unit volume of a substance , usually expressed

ia grams per cubic centimeter ( 1g water is reference to a

volume of lcc @ 4 ° C ) .

DETRITIVORES
Animals which feed on detritus;on detritus ; also called deposit

feeders .

DETRITUS or disintegration ;
deadP : oduct of decomposition

organisms and fecal material.

DIATOMS
Microscopic phytoplankton characterized by a cell wall of

overlapping silica plates . Sed iment and water column

populations vary widely in response to changes in

environmental conditions .

DINOFLAGELLATES

on

A large diverse group of flagellated phytoplankton with or

without a rigid outer shell , some of which feed

particulate matter . Some members of this group are

responsible for toxic red cides.

DISCHARGE PLUME
The region of water affected by a discharge of waste that

can be distinguished from the surrounding water .

DISPERSION
The dissemination of discharged matter over large areas by

natural processes (e.g., currents) .

DISSOLVED OXYGEN
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 .
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DIVERSITY

( Species )

A statistical concept that generally combines the measure

of the total number of species is a given environment and

the number of individuals of each species . Species

diversity is high when it is difficult to predict

species of the importance of a randomly chosen individual

organism , and low when an accurate prediction can be made.

DOMINANT SPECIES A species or group of species which , because of their

abundance , size , or control of the energy flow , strongly

affect a community .

DRY WEIGET
The weight of a sample of material or organisms after all

water has been removed ; a measure of biomass when applied

to organisms .

EBB CURRENT,

TIDE

Tidal current moving away from land or down a tidal ebb

stream .

ECHINODERMS

Exclusively marine animals which are distinguished by

radial symmetry , internal skeletons of calcareous plates ,

and water - vascular systems which serve the needs of

locomotion , respiration , autrition , or perception ; includes

starfishes , sea urchins , sea cucumbers , and sand dollars .

ECOSYSTEM
The organisms in a community together with their physical

and chemical environments .

EDDY
A circular mass of water within a larger water mass which

is usually formed where currents pass obstructions , eithe:

between two adjaceat currentscurrents flowing couater to each

other , or along the edge of a permanent current. An eddy

has a certaio integrity and life history, circulating and

drawing energy from a flow of larger scale .

EFFLUENT
Liquid waste of sewage or industrial processing .

ENDLIC
Restricted or peculiar to a locality or region .

ENTRAIN
To draw in and transport by the flow of a fluid .

EPDAUNA Animals that live on Or Dear the bottom of the sea .

ESTUARY 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 .

EUPRAUSTIDS
Shrimp- like , planktonic crustaceans which are widely

distributed in oceanic' and coastal waters , especially in

cold waters . These organisms, also known as krill , are an

important link in the oceanic food chain .

EURYSALINE
Able to live in waters of a wide range of salinity.
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FACLES orThe makeup or appearance of a community species

population ; the visible characteristics of a rock or

stratigraphic unit ( e.8 . , general appearance
appearance of composi

tion ) .

PAUNA
The animal life of any location , region , or period .

FINISH
Term used to distinguish " aormal" fish ( e.g. , with fios and

capable of swimming ) from shellfish . Usually in reference

to the commercially important species .

FLOCCULATION
The process of aggregating a number of small , suspended

particles into larger masses .

FLOOD TIDE ,

FLOOD CURRENT

Tidal current moving toward land or up a tidal stream .

FORAMINIFERA

I
w
o

Beathic or planktonic single - celled marine organisms

possessing a shell ( usually of calcium carbonate) enclosing

an ameboid body .

GASTROPODS
Molluscs which possess a distinct head (generally with eyes

and tentacles) , a broad , flat foot , and usually a spiral

shell (e.g., saails) .

GYRE
A closed circulation system , usually larger than an eddy .

5.0 Or greaterHEAVY METALS

ELEMENTS

Metals wich specific gravities of

(e . & . , 5 times the density of water) .

HERBIVORES Animals that feed chiefly on plants .

BOLOCENE Recent

HOLOTHURLAN
An echinoderm of the class Holothuroidea , characterized by

a cylindrical body , smooth , leathery
leathery skin , and feeding

tentacles ; includes the sea cucumbers.

BOPPER DREDGE
A self- propelled vessel with capabilities to dredge, store ,

transport , and dispose of dredged materials .

HYDROGRAPHY That science which deals with the measurement of the

physical features of waters and their marginal land areas ,

with special reference to the factors which affect safe

navigation , and the publication of such information in a

form suitable for use by navigators .

HYPOXIC
oxygen

Low dissolved

2.0 ppm ) .

concentration (e.g.
less than

ICHTHTYOPLANKTON
That portion of the planktonic mass composed of fish eggs

and weakly motile fish larvae .
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INDICATOR SPECIES An organism so strictly associated withassociated with particular

environmental conditions that its presence is indicative of

the existence of such conditions .

INDIGENOUS
Baving originated in , being produced , growing , or living

naturally in a particular region or environment ; aative .

INFAUNA Aquatic animals which live in the bottom sed iment.

INITIAL LOXING
Dispersion or diffusion of liquid , suspended particulate ,

and solid phases of a waste waterial which occurs within 4

hours after dumping .

IN SITU (Latin ) in the original

environment ) .

or aatural setting ( in the

INTERIM DISPOSAL

SITES

Ocean disposal sites tentatively approved for use by the

EPA .

" 1 ? TEBRATES
Animals lacking a backbone or internal skeleton .

ISOBATE
A line on a chart connecting points of equal depth below

mean sea level.

ISOPODS Small crustaceans with flattened bodies and reduced heads

and abdomens . They are an important intermediate link in

marine food chains .

I SOTHERMAL
of temperature throughout

aApproximate equality

geographical area .

LARVA
A young and immature form of an organism that must usually

undergo one or more form and size change (s) before assuming

characteristic features of the adult .

LI ITING

PERMISSIBLE

CONCENTRATION

A concentration of a waste material which , after initial

mixing , does not exceed marine water quality criteria, or

cause acute oror chronic toxicity , or other sublethal (LPC )

adverse effects .

LITHOGENIC Of or derived from rock .

LITTORAL
Of or pertaining to the seashore, especially the regions

between tide lines .

LONGSHORE CURRENT A current which flows in a direction parallel to a coast

line .

LORAN - C

Long Range Aid to Navigation , type C ; Low frequency radio

navigation system having a range of approximately 1, 500 mi

radius .

MAIN SHIP CHANNEL The designated shipping corridor leading into a harbor .
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MAINTENANCE

DREDGING

Periodic dredging of a waterway ,

use of the waterway .

necessary for continued

MICRONUTRIENTS Microelements, trace elements , or substances required in

minute amounts ; essential for normal growth and development

of an organism .

MIOCENE
A geologic epoch of the Tertiary period , extending from the

end of the Oligocene to the beginning of the Pliocese; 7 to

26 million years ago .

MED LAYER The upper layer of the ocean which is well -mixed by wind

aad wave activity .

MODEL

:

A mathematical or physical system , obeying certain

specified conditions, whose behavior is used to understand

an analogous physical, biological, or social system .

HOLLUSCA

W
o
m A phylum of uosegmented animals , most of which possess a

calcareous shell ; includes saails, mussels, clams , and

squid .

MONITORING As used herein , observation of environmentalof environmental effects of

disposal operations through biological and chemical data

collection and analyses .

LUTAGEN extent ofA substance which increases the frequency

mutations (changes in hereditary material) .

NERTON
Free - swimming aquatic animals which move independently of

water currents .

NERITIC
Pertaining to the region of shallow water adjoining the

seacoast , and extending from the low - tide mark to a depth

of about 200m .

NUISANCE SPECIES
Organisms of no commercial value, which , because of

predation of competition , may be harmful to cocomercially

important organisms.

OLONIVOROUS
Pertaining to animals that feed on animal and plant matter .

ORGANOHALOGEN

PESTICIDES

Pesticides whose chemical constitution includes the

elements carbon and hydrogen , plus a common element of the

halogen family : bromine, chlorine , fluorine , or iodine.

ORGANOPHOSPHATE

PESTICIDES

Phosphorus-containing organic pesticides (e.g., malathion

or parathion ) .

ORTHOPHOSPHATE ao essentialOne of the salts ofof orthophosphoric acid ;

outrient for plant growth .

6-8



OSTRACODA A subclass of the class , crustacea , inclusive of small

benthic forms with bodies completely enclosed within

round bivalve carapace ; also called " seed shrimps . "

a

OXIDE
A binary chemical compound in which oxygen is combined with

another element , metal, normetal , gas , or radical .

PARAMETER the characValues or physical properties that describe

teristics or behavior of a set of variables .

PATHOGEN
An entity producing or capable of producing disease.

PCB ( 8 ) Polychlorinated biphenyl( s ) ; any of several chlorinated

compounds having various industrial applications . PCB's

are highly toxic pollutants that tend to accumulate in the

environment .

PELAGIC Pertaining to water of the open ocean

Continental Shelf and above the abyssal zone .

beyond the

PERCENT DRY

WEIGHT

An expression of the concentration of a constituent in

relation to its contribution ( io percent ) to the total

weight of dried sample material .

PERTURBATION a anyA disturbance of natural or regular system ;

departures from an assumed steady state of a system .

PA The acidity or alkalinity of a solution , determined by the

negative logarithm of the hydrogen ion concentration (in

gram - atoms per liter) , ranging from 0 to 14 ( lower than 7

is acid , higher than 7 is alkaline ) .

PHOTIC ZONE The layer of a body of water which receives sufficient

sunlight for photosynthesis .

PHYTOPLANKTON
Minute passively floating plant life in a body of water ;

the base of the food chain in the sea .

PLANKTON
The passively floating or weakly swimming, usually minute

animal and plant life in a body of water .

PLEISTOCENE The earlier epoch of the Quaternary , 1 to 11 million years

before present .

PLUME
A patch of turbid water , caused by the suspension of fine

particles following a disposal operation .

POLYCHAETA
The largest class of the phylum Annelida ( segmented worms ) ;

benthic marine worms distinguished by paired , lateral,

fleshy appendages provided with bristles ( setae ) on most

segments .

PRECIPITATE
A solid that separates from a solution or suspension by

chemical or physical change .
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PRIMARY

PRODUCTIVITY

The amount of organic matter synthesized by producer

organisms (primarily plants) from inorganic substances per

unit time and volume of water . Plane respiration may or

may not be subtracted (net gross productivity ,

respectively ) .

or

PYCNOCLINE
A vertical density gradient in a body of water , positive

with respect to depth , and much greater than the gradients

above and below it .

QUALITATIVE Pertaining to the non - numerical assessment of a parameter .

QUANTITATIVE Pertaining to the aumerical measurement of a parameter .

RADIATION FOG
A major type of land fog produced when radiational cooling

reduces the air temperature to or below its dew point ;

strictly a nighttime occurrence , although the fog may begin

to form by evening , and often does not dissipate until

after sunrise .

o
n

RADIONUCLIDES
Species of atoms which exhibit radioactivity .

RECOLONIZATION
Repopulation of an area after a perturbation (e.8 ., dredged

material disposal) ; process is accomplished by larval

settlement and immigration .

RECROIDENT Addition to a population of organisms by reproduction or

immigration of new individuals.

RELEASE ZONE An area defined by the locus of points 100m from a vessel

engaged in dumping activities; will never exceed the total

surface area of the dumpsite .

RUNOFF
That portion of precipitation upon land which ultimately

reaches streams, rivers , lakes , and oceans .

SALINITY

The amount of salts dissolved in water; expressed in parts

per thousand ( / 00 , or ppt ) .

SHIELE WATER Water which originates in , or can be traced to the

Continental Shelf , differentiated by characteristic

temperature and salinity .

SHELLFISH

a

Any invertebrate , usually of commercial importance , having

& rigid outer covering , such as shell or exoskeleton ;

includes some molluscs and arthropods ; term is the

counterpart of fiofish .

SHORT DU.PING
The premature discharge of waste from a vessel anywhere

outside designated disposal sites . This may occur legally

under emergency circumstances , or illegally to avoid

hauling to a designated site .
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SIGNIFICANT

WAVE HEIGHT

The average height of the one - third highest waves of a

given wave group .

SIPRONOPHORA An order of planktonic , colonial, marine coelenterates ;

iocludes jellyfish and the Portugese man -of-war .

SLOPE WATER
Water which orginates from , occurs at , or can be traced to ,

the Continental Slope , differentiated by characteristic

temperature and salinity .

SPECIES
A group of morphologically similar organisms capable of

interbreeding and producing fertile offspring .

STANDARD

ELUTRLATE

ANALYSIS

A test used to determine the types and amounts of consti

tuents that can be extracted from a ko own volume of

sed imest by mixing with a known volume of water .

STANDING STOCK The biomass or abundance of living material per unit volume

of water , or area of sea bottom .

SUBSTRATE or toThe solid material upon which an organism lives ,

which it is attached (e.8 . , rocks , sand ) .

SURVEILLANCE 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 .

SUSPENDED SOLIDS
Finely divided particles of a solid temporarily suspended

in a liquid (e.g., soil particles in water) .

TIPORAL

DISTRIBUTION

The distribution of a parameter over a period of time .

TERRIGENOUS

SEDDENTS

Sedimentary

material .

deposits composed of eroded terrestrial

THERMOCLINE
A vertical temperature gradient in some layer of a body of

water , which is
appreciably greater than the

the gradients

above or below it ; a layer in which such a gradient occurs .

TOTAL SEDDLENT

ANALYSIS

A test wherein sed iment samples are digested over heat

with concentrated acid , and the resultant solution

analyzed for inorganic constituents of interest (generally

trace metals) .

TRACE METAL OR

ELE.ENT

An element found in the environment in extremely small

quantities ; usually includes metals constituting 0.1%

(1,000 ppm ) or less, by weight , in the earth's crust .

Surveys conductedconducted over long periods to detect shifts in

environmental conditions within a region .

TREND ASSESSMENT

SURVEYS
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TROPEIC LEVELS Discrete steps along a food chain in which energy

transferred from
the primary producers (plants)

herbivores , and finally to carnivores and decomposers.

is

to

TURBIDITY
Cloudy or hazy appearance in a naturally clear liquid

caused by a suspension of colloidal liquid droplets, fine

solids, or small organisms .

TURNOVER RATE

UPWELLING

The time necessary to replace the entire standing stock of

a population ; generation time.

The rising
of water toward the surface from sub sur face

layers of a body of water . Upwelled water is cooler and

rich in autrients ; regions of upwelling are generally areas

of rich fisheries .

WATER MASS
A body of water , identified by its temperature- salinity

values , or chemical composition , consisting of a mixture of

two or more water types .

WATER TYPE

i

Ocean water of a specified temperature and salinity ;

defined as a single point on a temperature - salinity

diagram .

ZOOPLANKTON
Weakly swimming animals whose distribution in the ocean is

ultimately determined by current movements .
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ABBREVIATIONS

BLM Bureau of Land Management

с carbon

• c

CE

CFR

degrees centigrade

U.S. Army Corps of Engineers

Code of Federal Regulations

District Administrator ( CE )

Dredged Material Research Program

Dredged Material Disposal Site

DA

DMRP

DMDS

DO dissolved oxygen

DOC
U.S. Department of Commerce

U.S. Department of the InteriorDOI

E east

EIS eovironmental impact statement

U.S. Environmental Protection AgencyEPA

FDA Food and Drug Administration

FWPCA Federal Water Pollution Control Act

FWPCAA Federal Water Pollution Control Act Amendcents

8

GMFMC

gram ( s )

Gulf of Mexico Fishery Management Council

hourhr

TMCO
Inter-Governmental Maritime consultative Organization

kilogramk

küz kilohertz

kilometer ( s )kom

ko koot ( s )

meter ( s )

2

mg

MPRSA

square meter

milligram ( s )

millimeter ( s )

Marine Protection , Research , and Sanctuaries Act

north

nanogram

National Environmental Policy Act

N

ag

NEPA
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com i nautical mile ( s )

NMFS

NOAA

NODC

NOO

National Marine Fisheries Service

National Oceanic and Atmospheric Administration

National Oceanographic Data Center

Naval Oceanographic office

National Ocean Survey

nephelometric turbidity units

Outer Continental Shelf

NOS

NTU

OCS

ODMDS
Ocean Dredged Material Disposal Site

Oil and Gas JournalOGJ

PL Public Law

PMG
Pensacola , Mobile and Gulfport

Ppb

I
w
o

parts per billion

Ppm parts per million

i.

Ppt parts per thousand • ° / 00

° / 00 parts per thousand

% percent

RA
Regional Administrator (EPA )

second ( s )3

S south

SUSIO

TOC

State University System Florida Institute of Oceanography

total organic carbon

total suspended solids

micron

TSS

pg microgram

micromolepomole

USCG U.S. Coast Guard

US GS
U.S. Geological Survey

W west

wt

y
o
u

weight

cubic yard ( s )

year ( s )
yr
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Appendix A

REPORTOF FIELD SURVEY

Field surveys at the Pensacola , Mobile , and Gulfport interimly - designated

Ocean Dredged Material Disposal Sites (ODMDS) were conducted during 18 to 21

January and 27 to 29 June 1980 by Interstate Electronics Corporation (IEC )

under contract to the Environmental Protection Agency (EPA ) (Contract Number

68-01-4610 ) . Biological, chemical , geological, and physical oceanographic

data were collected to assess the effects of dredged material disposal on the

marine environment and to augment historical information from the area . A

major consideration of survey design was to determine whether any adverse

effects identified within the ODMDSS were detectable outside site boundaries.

Mechods of data collection , results , and interpretations of the survey data

are presented in the following sections . The data are compared briefly with

historical information ; however , more comprehensive treatment is given in

Chapter 3 of this EIS .

A. I METHODS

All survey operations were conducted using the Ocean Survey Vessel

ANTE LO PE . Loran - C rad ar range and bearing positioning used for

navigation , providing accuracy within 0.25 mmi.

or were

Stations 1 to 4 were located inside the Mobile ODMDS, and control Stations

5 to 10 were positioned in predominant upcurrent - downcurrent directions from

the site (Figure A - i ) . Station locations were designed to determine whether

transport of dredged material was occurring outside the site bound aries .

Stations 11 and 13 were located within the Pensacola (Figure A - 2 ) and Gulfport

ODMDSS (Figure A - 3 ) , respectively . Control Station 12 was located nor thwest

of the site at Pensacola and control Station 14 at Gulfport was posicioned

northeast of the eastern disposal site . Samples collected , coordinates, and

water depths for all stations are presented in Table A - 1 .
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Figure A - 1 . Station Locations , EPA / IEC Survey

of Mobile ODMDS (January and June 1980 )

Microbiological analyses of sed iments and tissues , and several physical and

chemical oceanographic measurements were performed aboard the ANTELOPE ; ali

other detailed chemical , geological , and biological analyses were performed at

shore- based laboratories listed in Table A - 2 .

Sampling equipment , procedures , and preservacion mechods were in accordance

with the " Oceanographic Sampling and Analytical Procedures Manual" (IEC ,

1980 ) . A summary of these methods is presented in the following sections.
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Figure A - 2 . Station Locations , EPA / IEC Survey

of Pensacola ODMDS (January and June 1980 )

A. 1.1 WATER COLUMN MEASUREMENTS

Shipboard Procedures

A rosette sampler equipped with 30 - liter Go -Flo bottles was used to collect

sur face and near- bottom samples for
suspended solids ,

dissolved oxygen ,

salinity , and temperature ; middepth samples weremiddepth samples were collected for analysis of

dissolved and particulate trace metals and dissolved chlorinated hydrocarbons

( CHC ) . Salinity samples were analyzed with a Beckman salinometer . Sur face

and bottom water temperatures were measured using reversing or bucket

thermometers . Turbidity was measured with a Hach laboratory turbid imeter, and

pH with a Beckman pH meter . Dissolved oxygen was determined using a mod i fied

Winkler method (Strickland and Parsons, 1972 ) . Water samples for total

suspended solids (TSS ) and trace metals (particulate and dissolved) analyses

were transferred from Go- Flo bottles to 2 - liter pressure filtration bottles ,

then filtered through Nucleo pore filters. The filtrate was collected for
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Figure A - 3 . Station Locations , EPA / IEC Survey

of Gulfport ODMDS (January and June 1980 )

dissolved trace metals analysis in precleaned bottles ac id ified with Ultrex

nicric acid . Me a sured water volumes were pressure- fed directly from Go-Flo

bottles through aa Amberlite KAD resin column for extraction of CHCS

(Os terroht , 1977) . Filters for particulate trace metals and suspended solids,

and resin columns for CHCs were processed in a posicive pressure clean hood

and frozen prior to analysis .

Laboratory Methods

Total suspended solids were determined gravimetrically on an electrobalance

( Meade et al . , 1975 ) . Filters containing particulace trace metal samples were

* A -4



TABLE A - 1

SAMPLING REQUIREMENTS FOR PENSACOLA ,

MOBILE, AND GULF PORT ODMDSS AND VICINITIES
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STATIONS

NUMBER

LATITUDE

LONGITUOE

DEPTH

1 .2

30 °09.S'N 30 °09.S'N

88°06.5'ussºos.l'x

130 ia

5

30° 08.6 °N 30°09.5 °N 30 ° 10.4'N

88 ° 06.S'N 88 ° 07.g'Y 88 ° 06.5'v

19

30°09.5'N

28 °03.7'w

1

30° 07.6'N 30 °09.sou 30 ° 11.6 •n

Beºo6.5'N 88 ° 06.6'u 88 °06.5'u

15012m 16

NUOER

LATITUDE

LONGITUDE

DEPTH *

10 11 12 13

30 ° 09.5°N 30 ° :6.4°N 30 ° 17.2° N 30 ° 09.40M 30 ° 10.5'N

88 ° 09.6'w 87 ° 18.8'w 87 ° 19.8'y 88 ° 56.34 88 ° ss.o'w

150 llo 10

• one quality control sample will be analyzed in addition to samples being collected at the designated site.

(a ) • Compostu sample from both box comes at uch designated sution .

(0 ) - Compostee samples from all dredges and trols , plus samples of opportunity from

geology - chemistry Doxcores ; species identified on board befon analyses or preservatton .

• Mean depth song replicates
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TABLE A - 2

LABORATORES PERFORMING ANALYSIS OF SAMPLES

FROM PENSACOLA , MOBILE , AND GULF PORT ODMDSS

Biology Chemistry Geology

Barry A. Victor and

Associates

Mobile, Alabama

Science Applications Inc.

San Diego, California

Science Applications Inc.

San Diego , California

La Mer*

San Pedro , CA

LFE Environmental

Analysis Laboratories*

Richmond , California

* Denotes quality control laboratory

leached for 2 hours with IN U trex aicric acid . Leachates were analyzed for

cadmium ( Cd) and lead (Pb) by graphite furnace atomic absorption spec ero

phocometry (AAS) , and for mercury (Hg ) by cold- vapor AAS (EPA , 1979) .

Dissolved Hg was analyzed by cold vapor AAS following an acid- permanganate

digestion and reduction with hydroxylamine and stannous sul faces (EPA , 1979 ) .

Dissolved cd andand Pb concentrated using a chelacior solvent extraction

method (Sturgeon et al . , 1980 ) , and analyzed by 3raphite furnace AAS .

were

CHCs were eluted from resin columns with acetonitrile . The eluate was

extracted three times with hexane, evaporated to near dryness , fractionated on

a florisil column , and analyzed by electron - capture gas chromatography

(Osterroho, 1977 ) . The chromatogram was scanned for presence of poly

chlorinated
biphenyls ( PCB ) mixtures ( Arochlors 1016 , 1221, 1232, 1242, 1248 ,

1254 , 1260 and 1262 ) , and various pesticides and derivatives ( aldrin ,

dieldrin , endrin , he peachlor, B -BHC , DDT , DDD, DDE , he peachlor epoxide) .

A. 1.2 GEOCHEMISTRY AND GRAIN SIZE ANALYSIS

Shipboard Procedures

Fifty grams of sed inent were removed from each of seven 0.065 ? box cores

per stacion , and frozen forfor graingrain size analysis . Sed iment samples for

geochem ical analyses ( trace metals , oil and grease , total organic carbon

(TOC ) , and CHCs ) were collected from the surface 2 cm of two
per

station , stored in acid -cleaned Te flonjars , and frozen .

cores
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Total and fecal coliforms in sediments were determined from two box core

samples . Approximately 30g of sed iment from the surface ! Come of each sample

was collected aseptically ; analyses wa s iniciated within 6 hours after

collection , Coliforms were determined using a modified Most Probable Number

( MPN ) technique ( APHA , 1975 ) .

Laboratory Methods

Sed iment grain size was determined by wa shing sed iment samples through

2,000- and 62 - um mesh sieves to separate gravel , sand , and silt/ clay fractions

following a procedure described by Folk ( 1978 ) . Saad / gravel fractions were

separated with 1 phi ( 0 ) interval sieves , dried , and weighed . The silt/clay

fractions were analyzed using a pipette method (Rittenhouse , 1933) .

--

Trace metals ( cd and Pb ) were leached from 5 to 10g of sed iment for 2 hours

with 25 ml of IN nitric acid , and analyzed by graphite furnace AAS . Mercury

was leached from 5 to 10g of sed inent at 95 ° C with aqua regia and potassi.com

permanganate , reduced using hydroxylamine sul fate and stannous sulfate , and

analyzed by cold- vapor AAS (EPA , 1979 ) .

we re anOil and grease extracted from 100g sediment samples with

acetone- hexane mixture , dried and quantified gravimetrically according to the

method of APHA (1975 ) . TOC in sediments was measured with a Perkin -Elmer

Model 240 Elemental Analyzer (Gibbs , 1977 ) .

CHCS , were soxhlet extracted from sed inent samples using a 1 : 1 acetone

hex ane solvent . The extract was evaporated , cleaned on a florisil columa ,

fraccionated on a silicic acid colma, and analyzed by electron capture gas

chromatography (EPA , 1974 ) . An additional acid cleanup step was required for

analysis of PCBs . Chromatograms were scannedscanned for com po und s listed above in

Section A.1.1.

Elutriate analyses were periormed in accordance with the specifications of

EPA / CE (1977.) . Sed inents and unfiltered disposal site water were mixed at a

1 : 4 ratio by mechanical-' and air- agitation for 30 minutes. After a 1 -hour

A - 7



settling period , test water was filtered , acidified with Ultrex hydrochloric

acid , and analyzed for dissolved trace metals using techniques described

above .

A.1.3
BIOLOGICAL MEASUREMENTS (Including Tissue Chemistry and Coliform )

Shipboard Procedures

2

Five macrofaunal samples were collected at each station using a 0.065 m

box core and washed through a 0.5 mm screen ; organisms were preserved in 10 %

formalin ia seawater prior to analysis . Two 10.2 cm diameter subcores were

taken from one box core at each station for the first survey, and preserved

for enumeration of all macrofauna .

1

Tiawls were conducted inside and outside of each site using a 7..6m Otter

trawl to collect epifauna for analysis of tissue concentrations of CHCs , trace

metals , and total and fecal coliforms. In additoa , information from the catch

was used to further characterize the benchic and aektonic communities .

a

Epifauna from the trawls were sorted is stainless steel trays and

enumerated . Tissue was combined from at least three individuals of each of

the commercially important species captured , aseptically homogenized ia

blender , and cultured within 6 hours for total and fecal coliforms using a

modified most probable qumber (MPN ) technique (APHA, 1975 ; IEC, 1980 ) . Other

specimens were transferred from the trays to acid- rinsed plastic buckets , and

then into clean plastic bags and frozen for trace metal analyses . Additional

specimens were transferred totransferred to stainless steel buckets with stainless steel

forceps, we apped in aluminum foil, placed in polyethylene bags, and frozen for

CHC analysis.

Total and fecal coliforms were determined in sediments during the June

survey only . Approximately 30g of sediment from the surface i

sample were collected asepcically ; analysis was iniated within 6 hours after

collection . Coliforms were determined using a modified MPN technique (APHA,

1975 ) .
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Laboratory Methods

Six dominant macrofaunal species were selected by Interstate biologists for

enumeration in all samples . Selection of species was based on the inspection

of initial laboratory data from analyses of subcores and considered abundance,

feeding types , andand known association with environmental conditions ,

particularly substrates. Each of the six dominant species were enumerated in

all five station replicates, and mean species abundances were calculated for

each station . All samples were transferred to 70 % alcohol for storage.

Analysis ofof cd and Pb concentrations in tissues followed techniques

described by EPA (1977 ) . Approximately 5 to 10g of homogenized tissue were

digested with nitric acid and hydrogen peroxide while heated . The digests

were then evaporated , diluted to volume with deionized water , and analyzed

with flame flameless AAS . Analysis of Hg concentrations in tissues

required digestion of an 8 to 10g sample with concentrated nitric and sulfuric

acids and potassium permanganate , reduction of the ionized mercury with hydro

xylamine and stannous sulfate , and analysis with cold -vapor AAS (EPA , 1979 ) .

or

Tissue analyses for CHCS required homogenization of 50g of tissue with

sodium sulfate, extraction with hexane , cleanup , fractionation , and analysis

• with electron capture gas chromatography (EPA , 1974 ) .

A.1.4 COMPUTER DATA ENTRY AND ANALYSIS

All data were entered into the Interstate computerized Oceanic Data and

Environmental Evaluation Program data base (ODEEP) . Statistical analyses

included calculation of means , standard deviations , and analysis of variance .

A.2 RESULTS AND DISCUSSION

A.2.1 Water Column Characteristics

Water column temperature, salinity , dissolved oxygen concentrations, pH ,

turbidity , and total suspended solids ( TSS ) concentrations were measured at

one station inside and four stations outside the Mobile ODMDS, and at one
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station inside and one outside each of theone outside each of the Pensacola and Gulfport ODMDSS .

Data are summarized io Table 4-3: Concentracions of particulate and dissolved

trace metals (Mercury , cadmium , lead ) , PCBs, pesticides , and derivatives were

measured at one station inside and one station outside each . ODMDS ; these

values are reported in Tables A - 4 and A - 5 , respectively .

MOBILE

Surface ( 2n depth ) and bottom (6-150 depch ) water temperatures in the

vicinity of the Mobile ODMDS showed little horizontal and vertical variability

during January , ranging from 1.4.9 to 16.2°C . June temperatures were higher

and decreased with depth ; 'surface temperatures ranged from 25.9 to 29.5 ° C and

bottom temperatures ranged from 20.2 to 22.8 °C .

Salinity consistently increased with depth during both Mobile surveys .

Greater vertical differences in salinity (up to 13° / 00) were observed during

June , with the greatest changes occurring within the upper 5 to 8 meters .

Surface salinites ranged from 27.82 to 34.02 ° / 00 in January and from 22.14 to

30.85° /00 in June . Lower surface salinity in June relative to January is

consistent with historical data , and has been attributed to freshwater outflow

from rivers during the spring and summer rainy season ( Thompson and Leming ,

1978 ; TerEco , 1978 ) . Bottom waters showed less seasonal variability but

salinities were higher in June than January ; bottom water salinities ranged

from 34.07 to 34.56° /00 ia January and from 35.19 to 35.87° /00 in June. No

clear inshore- offshore trends were evident .

The water column in the vicinity of the Mobile ODMDS was well oxygenated

during January with surface dissolved oxygen concentracions ranging from 5.11

to 5.37 ml/ l and saturation levels ranging from 90 to 96 % ; bottom dissolved

oxygen concentrations ranged from 4.31 to 4.87 ml/ l with Saturation levels

ranging from 77 to 87% . During June, surface dissolved oxygen concentrations

ranged from 4. 24 to 5.96 ml/ 1 ( 96 to 130% saturation ) ; bottom dissolved oxygen

concentracions ranged from 1.78 to 2.32 ml / 1 (36 to 47 % saturation ) . The

dissolved oxygen concentrations for surface waters in January and June and for

bottom waters in January are similar to those reported for the region by

Rinkel and Jones (1973) . The dissolved oxygen concentrations for bottom

A.A - 10
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TABLE A - 4

CONCENTRATIONS OF PARTICULATE AND DISSOLVED TRACE LETALS AT MIDDEPTH

IN THE WATER COLO-IN AT MOBILE , PENSACOLA , AND GULFPORT ODDSS AND VICINITIES

(ug/ liter )

Disolved

Station He

lurriculaco

CA

Jud

PS

Jao Jua Jua Juo Jua

< 0.030.037

0.094

0.015

0.018

< 0.003

Mobilo 1 0.001

Mobile 6 0.001

Pensacola 11 0.002

Peasacola 12 0.004

Gulfport 13 0.001

Gulfport 16 0.002

< 0.20

< 0,20

< 0.20

< 0.0005

0.001

0.005

0.002

< 0.0003

< 0.0003

0.016

0.034

0.018

0.004

0.011

0.022

0.039 < 0.005

0.011 0.026

0.COS 0.001

0.009 0.008

0.057 0.002

0.095 0.021

< 0.003

0.005

0.002

0.003

0.004

< 0.003

< 0.003

< 0.003

< 0.003

0.031

0.083

0.087

0.104

0.040

0.154

< 0.010

0.023

0.036

0.099

0.024

0.037

0.038

0.008

0.013

< 0.20

< 0.20

0.18

0,07

0.03

0.12

0.100.003 < 0.20

< • More detected

waters arein June somewhat lower than historical values for the region

(Rinkel and Jones , 1973) , but may be characteristic of the Mobile ODMDS area

due to the presence of vertical thermo-haline density stratificacion .

The pH values for the water column were uniform with depch ac all stations

in January and decreased slightly with depth ia June . January pH values

measured 8.1 to 8.2, whereas June pH ranged from 7.8 co 8.2 . These values are

within the normal range for seawater (7.5 to 8.4 ) reported by Horne (1969) .

Turbidity generally increased with depth during both surveys in the

vicinity of the Mobile ODMDS but showed no consistent areal seasonal

trends . In January , surface water turbidity ranged from 0.52 (Station 6 ) to

3.60 NTU (Station 8 ) , averaging 1.82 NTU ; bottom water curbidity ranged from

0.78 (Station 6 ) to 5.10 NTU (Station 9 ) , with a mean of 2.94 NTU . la June ,

surface turbidity ranged from 0.50 (Stacion 8) to 3.10 NTU (Stacion 6 ) , with

an average turibidity of 1.60 NTU ; bottom water turbidity ranged from 2.30

(Station 1 ) to 4.40 NTU (Station 9 ) , with a mean of 3.14 NTU . No historical

data were available for commparison .
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TSS concentrations were usually consistent with turbidity trends ; generally

increasing with depth and showing no consistent areal or seasonal trends . la

January surface water TSS concentracions ranged from 0.61 (Station 6 ) to 5.24

mg/ l (Station 8 ), with a mean of 2.48 mg/ 1; bottom water TSS concentracions

ranged from 1.ll (Station 6 ) to 7.39 mg / l (Station 9 ) , averaging 4.15 mg/ l .

June surface water ISS concentrations ranged from 1.07 (Station 8 ) to 5.83

mg/ l (Station 6 ) , with a mean ,of 2.87 mg / 1 ; bottom water TSS concentrations

ranged from 2.78 (Station 6 ) to 7.98 mg / l (station 9 ) , averaging 5.06 mg/ 1 .

These TSS concentrations are higher than those reported in the historical

literature (SUS IO , 1975 ) for mid - Shelf waters in the area ; this increased

suspended load may be related to the proximity of the disposal sites to Mobile

Bay .

1
1

no

Concentrations of dissolved and particulate trace metals measured in the

vicinity of the Mobile ODMDS were withio or below ranges reported previously

(Rinkel and Jones , 1973) for northeastern Gulf Shelf waters and below EPA

quality criteria for marine waters (45 FR 79318 ) . Single measurements of

trace metal concentrations at one station inside and one station outside the

Mobile ODMDS were variable and showed consistent spatial OT seasonal

trends. Particulate Hg concentrations measured at both stations were below or

approached minimum detectable levels (< 0.0005 to 0.001 ng / l ) . Particulate ca

concentracions ranged from 0.016 to 0.094 ug/ l and particulate Pb concen

trations from less than detectable levels ( < 0.005 pg / 1) to
( < 0.005 pg / 1) to 0.039 ug / l .

Dissolved trace metal concentracions ranged from less than detectable levels

( < 0.003 ug / 1) to 0.018 ug/ 1 for Ag, and from below detectable levels (< 0.010

mg/ 1 ) to 0.085 ug / 1 for Cd . Dissolved Pb concentrations during both surveys

were less than 0.2 mg/ 1 .

Concentrations of CHCS examined (see Section d.1.1) were generally below

detectable levels and were less than 7 ng / l in all
all samples . These concen

tracions are similar to those reported for northeastern Gulf Shelf waters by

Rinkel and Jones (1973) .
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PENSACOLA

Surface (2m depth ) and bottom ( 8 to 9m depth ) water temperatures in the

vicinity of the Pensacola ODMDS decreased with depth during both surveys and

were similar between stacions. Temperatures were higher in June than January .

January surface temperatures ranged from 16.0 to 16.2 ° C ; bottom temperatures

ranged from 15.8 to 15.9° C . June surface temperatures ranged from 26.1 to

26.8 ° c , whereas bottom temperatures measured 22.8 ° c .

Salinity increased with depth during both surveys with the increase being

greater in June than January . Surface waters were slightly less saline in

June, probably due to increased freshwater runoff . Bottom waters were less

saline in January . Surface water salinity ranged from 33.33 to 33.59° /00 ia

January and from 31.95 to 32.67° /00 in June. Bottom water salinity ranged

from 33.97 to 34.51° /00 in January and from 34.99 toto 35.01°/00 in June .

Appropriate historical temperature and salinity data were not available for

comparison .

The water column in the vicinity of the Pensacola ODMDS was well oxygenated

at all depths during both surveys. Surface dissolved oxygen concent : ations in

January ranged from 5.28 to 5.55 ml/ l with saturation levels ranging from 96

to 102 % ; bottom water dissolved oxygen concentrations measured 5.22 ml/ l with

saturation levels of 95 and 96 % . Surface dissolved oxygen concentrations in

June ranged from 4.97 to 5.13 ml/ 1 (108 to 111% saturation ) , and bottom

dissolved oxygen concentrations ranged from 4.29 to 4.30 1/1 (90 % satur

ation ) . The above results were generally similar to data reported previously

for the month of September in the area (Rinkel and Jones, 1973) .

The pH values for the water column were generally uniform with depth and

between seasons . Values ranged from 8.1 to 8.3, within the normal range for

seawater (Horne , 1969) .

Turbidity was uniform or decreased slighely with depth in January but

increased with depth in June . Turbidity was similar between stations . In

January, sur face water turbidity ranged from 0.40 to 0.50 NTU ; bottom water

A - 1S



turbidity ranged from 0.30 to 0.40 NTU . In June , surface water turbidity

ranged from 0.37 to 0.44 NTU ; bottom water turbidity ranged from 0.73 to 0.88

NTU . No historical data were available for comparison .

TSS concentrations showed trends similar to those for turbidity , i.e.,

variable with depth in January and increasing with depth in June . Surface

water TSS concentracions ranged from 0.76 to 0.90 mg / l in January and from

0.78 to 0.94 mg / l is June . Bottom water TSS concentracions ranged from 0.72

to 1.59 mg/ l in January and from 0.97 to 1.27 mg / l in June .

Particulate and dissolved trace metal concentrations in the vicinity of the

Pensacola ODMDS were uniformly low and showed ao consistent areal or seasonal

trends . Particulate Hg , Cd , and Pb concentracions during both surveys ranged

from 0.002 to 0.004 ug/ 1 , 0.004 to 0.038 mg/ l , and 0.001 to 0.009 ug/ 1 ,

respectively . These particulate trace . metal concentrations were within or

below , the ranges reported for the Mississippi Delta Region by Dames and Moore

(1979) .

Dissolved og concentracions 'were near or below minimum detectable levels

(0.003 ug / 1 ) during both surveys .
Dissolved cd concentrations were also

similar for both surveys; ranging from 0.036 to 0.104 ug/ 1 . Dissolved Pb

concentrations were less than 0.2 mg/ l in January and June . Concentrations

for dissolved trace metals were within ranges reported for aortheastern Gulf

Shelf waters (Rinkel and Jones , 1973) and below EPA quality criteria for

marine waters (45 FR 79318 ) .

Dissolved PCB concentrations were detectable only in January and ranged

from 0.0005 to 0.0023 ng / l . Pesticide (and derivative) concentrations were

most frequently below detectable levels and were below 11 ag/ l in all samples .

These pesticide concentrations are similar to those reported for aortheastern

Gulf Shelf waters by Rinkel and Jones (1973 ) .

GULF PORT

Surface (2. depth ) and bottom (6 to 7m depth ) water temperatures in the

vicinity of the Gulfport ODMDS were uniform with depth and showed little areal
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variability in January . In June , temperatures were higher and dec : eased

markedly with depth , but were similar between thesimilar between the two stacions . January

surface temperatures ranged from 15.1 to 15.7 °C ; bottom temperatures ranged

from 15.0 to 15.5° C . June surface temperatures measured 26.5° C , whereas

bottom temperatures ranged from 22.5 to 22.9° C . Temperatures were generally

consistent with previously reported values for the area (Eleuterius, 1976 ) .

Salinity increased with depth during both surveys .
Surface waters were

less saline in June , probably as a result of greater freshwater runoff in

spring . Bottom waters were less saline in January . Surface water salinities

ranged from 28.76 to 28.97° / 00 in January and from 25.66 to 27.35° /00 in June ;

botcom water salinity ranged from 29.72 to 29.89° /00 in January and from 34.65

to 34.71° /00 in June. Salinities were similar to previously reported values

for January and June (Christmas , 1973 ) .

Surface water dissolved oxygen levels were above or near saturation during

both surveys , ranging from 86 to 94 % ( 4.94 to 5.33 ml/ l ) in January and from

90 to 117 % (4.21 to 5.58 ml/ 1 ) in June . Bottom waters were well oxygenated in

January with saturation levels ranging from 90 to 94 % (5.17 to 5.33 ml/ 1) ;

however, bottom waters were relatively oxygen depleted in June with saturation

levels approximately 45% (2.10 to 2.23 ml/ l ) . Similar values have been

reported by Christmas (1973) for the area .

Values for water column pH were quite uniform with depth , between stations ,

and between surveys. January pH values measured 8.2, except for a 7.7

middepth reading ( 3 to 4m ) at Station 13 ; June pH values ranged from 8.0 to

8.1. All pH values were within the normal range for seawater (Horne, 1969) .

Turbidity levels increased with depth during both surveys and were higher

in January than June . Turbidity was higher outside the site in January but

higher inside the site in June . Overall , turbidity ranged from 1.0 to 7.3

NTU .

TSS concentrations paralleled turbidity, increasing with depth and higher

in January than June . TSS concentrations were higher outside the site in

January but higher inside in June. Surface TSS concentrations ranged from
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5.19 to 5.45 mg/ l in January and from 1.57 to 4.69 mg/ 1 in June; bottom TSS

concentracions ranged from 6.62 to 12.60 mg/ 1 in January and from 2.93 to 4.76

mg/ 1 in June . These TSS concentrations are higher than those reported for

aortheastern Gulf mid - Shelf waters ( SUSIO , 1975 ) and may be due to the

relatively high suspended material load contributed to the nearshore area from

Mississippi Sound.

Particulate trace metal concentracions were generally low but slightly

higher outside the disposal site . Levels were somewhat higher in January than

June . Particulate metal concentrations ranged from undetectable (< 0.0003) to

0.002 ug / 1 for Ag , from 0.008 to 0.022 ug/ 1 for Cd , and from 0.002 to 0.095

pg/ 1 for Pb . The above particulate trace metal concentrations were generally

lower than those reported for the Mississippi Delta Region by Dames and Moore

(1979 ) .

were near orDissolved Hg concentrations all below detectable levels

( < 0.003 to 0.004 ug / 1) in January and June . Although differences were small ,

dissolved cd levels were higher outside the site and higher in January than

June . Concentracions ranged from 0.040 to 0.154 pg/ 1 in January and from

0.024 co 0.037 ug/ l in June. Dissolved Pb concentrations were less than 0.2

mg/ l during both surveys . Concentracions for dissolved trace metals were

within the range reported for northeastern Gulf Shelf waters (Rinkel and

Jones, 1973) and below EPA quality criteria for marine waters (45 FR 79318 ) .

Dissolved PC3 concentrations (Aroclor 1016 + 1242 ) were detectable only in

January and ranged from 0.0008 to 0.0014 ng / 1 . Pesticide (and derivative )

concentrations were below detectable levels ia most samples and below 8 ng / l

in all samples ; concentracions were similar at both stations . These

concentrations are comparable to those reported for northeastern Gulf Shelf

waters by Rinkel and Jones (1973) .

A.2.2 SEDLENT CHARACTERISTICS

Grain size characteristics of sediments in the vicinities of the Mobile ,

Pensacola ," and Gulfport ODMDSs are summarized in Table A - 6 . Table A - 7 lists

the concentrations of cocal organic carbon (TOC) , oil and grease, and trace

-
-

AA 1818



TABLE A - 6

SEDIMENT GRAIN SIZE COMPOSITION AT

MOBILE , PENSACOLA , AND GULFPORT ODMODS8 AND VICINITIES

Grivel :) Sand ( 3 ) Tides :)

Station Juo Jan Jua Jia Jua

Mobile 1

Mobile ?

Mobile 3

Mobile :

Mobile 5

Mobile 6

Mobile 7

Mobile 8

0.81 : 0.43

0.36 : 0.56

0.91 : 0.93

7.60 : 19.14

0.68 • 0.50

5.62 16.28

0.88 0.95

0.37 • 0.20

0.28 : 0.34

0.36
:

0.56

0.05

0.14 : 0.13

0.30 : 0.57

5.55 : 6.00

10.43 : 11.47

0.16 : 0.11

0.61 : 0.61

0.62 : 0.23

0.27 : 0.35

0.34 : 0.74

0.84 : 0.97

0.38 : 0.29

0.60 : 0.68

0.12 : 0.07

0.05 : 0.06

0.12 : 0.10

0.08 : 0.14

6.81 : 3.61

96.92 : 0.kolo

11.17 : 18.23

59.10 : 31.03

70.21 : 13.00

53.55 : 31.37

99.30 0.33

42.68 : 36.83

83.06 : 10.62

35.21 : 34.63

75.62 16.80

99.19 : 0.65

98.89 : 0.92

26.37 : 21.97

12.56 : 6.00

68.61 : 34.31

63.18 : 38.17

58.51 : 36.94

65.12 : 9.86

53.90 : 34.34

98.37 0.71

43.77 : 42.34

76.56 : 7.56

42.93 : 25.08

85.94 : 3.52

90.83 1.06

98.67 : 0.63

9.08 : 16.42

65.81 : 3.58

2.11 : 268 31.27 : 24.35

28.49 : 18.33 | 36.51 6.00

39.98 31.64 60.73 : 37.69

29.25 : 12.96 34.45 9.93

66.56 : 33.34 66. Ob : 34.03

0.59 : 0.38 1.66 : 0.63

56.43 : 37.61 $ 5.34 43.25

16.58 : 10.72 20.19 10.34

66.65 : 24,67 50.76 31.36

22.60 : 16.60 13.93 : 3.57

0.72 0.64 1.37 : 0.76

0.96 : 0.94 1.39 : 0.39

73.33 : 22.29 90.83 : 16.55

21.98 : 8.34 29.37 4.70

Mobile 9

Mobile 10

0.09 :Pensicolo 11

Pessscola 12

Gulfport 13

Gulfport 14

Note : Values listed are noso I standard deviation for sevea replicate dor core it each scation ; fines •

sile plus clay ( 0.0625

metals . Table A -8 reports concentrations of CHCs in sediments in the vicinity

of the three disposal sites . Statistical tests described below are the result

of two -way ANOVAs partitioned over stations and surveys .

MOBILE

Sediments in the vicinity of the Mobile ODMDS consisted primarily of sand

(35 to 99% ) with significant proportions of silt- and clay- sized particles

( 1 to 64% ) and smaller fractions of gravel ( < 1 to 10 % ) . The generally large

standard deviations for each station and the range of values over the study

area during both surveys indicates a relatively heterogeneous distribution of

sed iment texture in the site vicinity . The amount of gravel in the sediments

showed no obvious spatial or seasonal trends. The percentage of fine grained

sediments (silt and clay) showed significant (p < 0.05 ) statistical differences
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TABLE A - 7

TOTAL ORGANIC CARBON , OIL AND GREASE ,

AND TRACE LETAL CONCENTRATIONS IN SED CENTS AT

MOBILE , PENSACOLA , AND GULFPORT ODMDSS AND VICINITIES

Total Organic Oil and

Carboa (mg / 8 ) Grense (mg/ 8)

Jag Jug Jag Jug

Alg

Trace Mecals (es /ks )

cd

Jua Juma

Pb

Station Jeg Jag Juo

Mobile 1 0.68 19.49 1.98 0.91 0.046 1.91

0.57 1.35 0.55 0.45 0.24 0.28

Mobile 2 3.22 19.15 3.11 1.13 1.36 0.083

3.97 5.91 0.77 0.77 0.57 1.11

Mobile 3 1.39 6.06 2.61 0.32 0.035 2.39

14.32 0.45 1.45 0.44 0.220.71

0.87Mobile 4.70 5.91 5.36 0.023 4.07

7.45 6.20 0.030 3.170.13

1.81

0.53

0.71
Mobiles

c
o

3.82 2.18 0.082 0.88

1 7.29 4.45 0.61 1.38 0.0263.09

3.06Mobile 6 0.15 0.37 0.28 0.11 0.20

0.18 0.41 0.98 0.70 0.073 0.27

Mobile 7 0.51 21.47 2.19 1.93 0.043 19.14

4.81 16.29 2.08 1.88 0.63 13.60

0.007 0.058 0.002 0.042

0.008 0.006 0.004 0.001

0.019 0.049 0.002 0.051

0.044 0.019 0.007 0.014

0.030 0.058 0.004 0.023

0.079 < 0.0001 0.027 0.001

0.029 0.012 0.002 0.017

0.050 0.021 0.006 0.15

0.038 0.020 0.004 0.006

0.012 0.027 0.012 0.003

< 0.001 < 0.0003 0.001 < 0.001

0.005 0.002 0.001 < 0.001

0.007 0.15 0.002 0 .

0.074 0.10 0.036 0.045

0.040 0.033 0.003 0.012

0.017 0.043 0.005 0.011

0.017 0.11 0.008 0.011

0.021 0.083 0.008 0.008

0.006 < 0.0002 0.008 0.009

0.008 0.025 0.001 0.011

0.001 0.30 0.001 0.001

0.002 0.001 0.001 < 0.001

0.001 0.001 0.003 0.001

0.001 0.012 0.001 0.003

0.002 0.036 0.005 0.042

0.019 0.038 0.010 0.012

0.004 0.029 0 . 0.007

0.005 0.026 0.002 0.009

Mobile 8 4.65 3.52 2.11 0.51 0.036 0.21

0.70 0.261.72

4.78

0.0481.45

15.54

1

3.93

2.32Mobile 9 1. So 0.15 0.12

6.96 2.32 0.87 0.086 0.03311.07

2.62Mobile 10 4.27 2.07 0.38 1.01 0.18

1.17 0.39 0.012 0.0702.55

0.23

4.02

0.38Pensacola 11 7.77 0.68 0.086 0.13

0.69 0.41 0.069 0.240.24

0.33

0.43

0.34Pensacola 12 0.54 2.35

1
1

:

0.069 0.14

0.34 0.66 0.79 0.42 0.071 0.12

Gulfport 13 2.04 9.47 1.02 2.08 1.32 1.14

0.92 0.91 0.015
7.09

4.38

9.16

4,10

0.21

0.020Gulfport 14 4.86 0.49
0.004

o
l

3.62 4.86 0.58 0.95

의

0.017 < 0.004

< • None detected
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TABLE A - 8

CONCENTRATIONS OF CHILORINATED HYROCARBONS IN

SED D -ENTS AT MOBILE , PENSACOLA , AND GULFPORT ODADDSS AND VICINITIES

( ag / 8 )

KI

(Asochlor

1016 .

1262 )

Jud

Mert alor

ho pescaler

lorido

Jua

o'ral op 'DOL ' DDDStaldri

Juo

קפ'סס?

Scacia Jus Jaa | Jua Juo

Mobile 1 0.35 DO 0 0.263.29

0.18Mobile 6

I
D

ND0.056

0.00 %

0.13

0.0050.0001 D RD ND ND

e
e
e
e
e
e @
e

e ee

ND

leasacola 11

Musicolo 12

Gulfport 13

Gulfport 16

0.022 ID

0.020

0.079

1.62

0.91

0.0060.060

0.rio 4.21 0.17 DD

• Nowe detected

Date: Dato roppunt single deceniatimu ; no other cc. mr. detected (soo Sectica A.1.2 for CBC . Quia.d )

between stations . The data indicate that , is general , sed iments inside the

site had somewhat lower percentages of fines in Jaauary but higher percentages

in June . Proportions of fines within the site were higher in all stacions ia

June relative to January, which may be due to dredged material dumping between

surveys , or inputs of fine riverine sediments during the spring high runoff

period . Higher proportions of fiaes occurred along the north - south transect

relacive to the eastwest transect . This trend may be attributable to dumping

inaccuracy , greater north- south transport of dumped fiae sediments, and/ or

natural topographic effects on sed iment deposition . Overall , the content of

fine sediments in the Mobile ODMDS was slightly less than the percentage of

fiaes reported for mid- Shelf sed iment in the general area by Dames and Moore

(1979) .

Sediment TOC concentrations showed a statistically significant ( p < 0.05 )

increase from January to June; TOC concentrations ranged from 0.15 to 14.32

mg/ 8 . in January and from 0.41 to 21.47 mg /g in June . The largest seasonal

increases occurred at Stations 1 , 2 , 7 , and 9 . TOC concentrations inside and

outside the site were similar betweenbetween surveys with the highest levels

generally located at Station 7, south of the site . The TOC concentracions

measured were generally within the range reported for mid - Shelf sediments in

the area by Dames and Moore (1979 ) .
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Oil and grease concentrations were significantly ( p <0.05) lower in June

than January ; June concentracions ranged from 0.38 to 1.93 mg / g whereas

January concentracions ranged from 0.13 to 5.56 og / g . No spacial creads ia

oil and grease concentrations were evident and concentrations in the sediments

inside the site were similar to those outside the site .

Sediment mercury concentrations showed statistically significant

differences ( p <0.05 ) between surveys . The concentrations appeared higher in

June than January but were comparable in sediments inside relative to outside

the site . Sed iment mercury concentracions ranged from < 0.001 to 0.079 mg /kg

in January and from . < 0.0001 to 0.15 mg/kg in June. Sediment cadmium

concentrations were significantly different (p <0.05) between surveys with June

having generally higher values . Concentracions inside and outside the site

were similar and no areal trends were apparent . Sed iment cadaium conces

tracions ranged from 0.001 to 0.036 mg/kg in January , and from <0.001 to 0.15

mg/kg in June . Sed iment lead values also were significantly higher ( p < 0.05 )

in June than January . At some stations , the differences in lead concen

tracions between surveys were relatively large , i.e. up to 19 ng/kg .

Concentrations were , however, comparable those reported by Trefry and

Presley (1976 ) for coastal and mid -Shelf sed iments of the Mississippi Delta

region .
Le ad concentrations in sediments within the site were similar to

those at the control stations . Lead concentrations ranged from 0.012 to 1.38

mg /kg in January and from 0.026 to 19. 14 mg /kg in June .

Overall , sed iment trace metal levels for the Mobile ODMDS exhibited

statistically significant increases between surveys; however , the increases

for mercury and cadmium were minor . Sed iment trace metal concentrations

within the disposal site were similar to those at the control stacions .

Consequently, it is aot clear whether the cause of the seasonal changes was

dredged material dumping or natural seasonal deposition of river - derived fine

sediment and ad sorbed metals .

werePC3 concentrations not detectable in the sediments of the Mobile

ODMDS . Detectable pesticide ( and derivative) concentrations (Table A - 8 ) in the

sediments were less than 0.5 ng / g for most samples during both . surveys and
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were less than 4 ng / g in all samples . The highest concentracion , 3.29 ag / g

pp'DDE , was found at dumpsite Station 1 in June ; however , this concentration

is low and its source is unclear . Comparable historical data were

available .

not

PENSACOLA

Sediments at the Pensacola ODMDS and control station were predominantly

sand (99% ) with small fractions of gravel (< 1 % ) and silt and clay (< 2 % ) with

little seasonal variation . This sed iment texture is consistent with that

reported for the area by CE (1979 ) .

TOC concentrations showed slight increases from January to June, but were

comparable inside and outside the site . Concentrations ranged from 0.23 to

0.34 mg / g in January and ranged from 0.38 to 0.69 mg / 8 in June . These TOC

concentrations are slightly higher than those found west of Peasacola Bay by

Dames and Moore (1979) . Oil and grease concentrations were comparable inside

and outside the site during both surveys except for a concentration of 7.77

mg / g inside the site in January . Concentrations ranged from 0.41 to 7.77 mg / 8

in January and from 0.34 to 0.68 mg/ g in June . No explanation can be provided

for the higher level inside the ODMDS in January

Sed iment trace metal concentrations were all below 0.3 mg/kg and similar

for the ODMDS and control stations . Sediment Hg and cd concentrations were

comparable between surveys but Pb concentrations showed
concentrations showed a small increase

between January and June. Sediment Ag concentrations ranged from 0.001 to

0.30 mg /kg , averaging 0.05 mg /kg . Sed iment cd concentrations ranged from

< 0.001 to 0.003 mg /kg for all samples over boch surveys. Sed iment Pb

concentrations ranged from 0.069 to 0.086 mg/ kg in January, ( averaging 0.07

mg/ g ) and from 0.12 to 0.24 mg/kg in June ( averaging 0.16 mg /kg) . These

concentrations were similar to those reported by Rinkel and Jones (1973 ) for

the area .

PCB (Arochlot 1016 - 1242) was detected only in sediments of the Pensacola

ODMDS , and measured 0.0001 ng / 8 . Pesticide (and derivative ) concentrations

(Table A - 8 ) were generally undetectable and never exceeded 0.1 ag / 8 .
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GULF PORT

The sediments at the Gulfport ODMDS were predominantly (73 to 91% ) silt and

clay within the site and mainly (66 to 73::) sand outside the site during both

surveys. Ad iacrease in percent fines occurred at both stations from January

to June . Grain size distributions have been reported to be similarly variable

in this area by CE ( 1979 ) .

Sediment TOC concentrations increased from January to June inside the site

but remained uniform outside the site . TOC concentrations were higher within

the site in June but were comparable inside and outside ia January.

Concentrations ranged from 2.04 to 9.47 mg/ g over both surveys .
These

concentrations are within ranges reported for northeastern Gulf mid - Shelf

sed iments (Dames and Moore , 1979 ) . Oil and grease concentrations showed ao

consistent spatial or seasonal trends and ranged from 0.49 to 4.86 ng / g over

boch surveys .

Sediment trace metal concentrations were all less than 1.5 mg/kg . Sediment

Hg concentrations were similar inside and outside the site but were slightly

higher in June than January . Concentracions ranged from 0.002 to 0.019 mg/kg

in January and from 0.025 to 0.038 mg /kg in June . These sed iment Hg

concentrations are lower than concentracions found by Windom (1973) . Sediment

Cd concentrations were comparable between stations and surveys and ranged from

0.002 to 0.042 mg /kg . Sediment Pb concentrations were higher inside the site

than outside during both surveys , possibly due to previous dredged material

disposal of natural deposition of relatively metal- rich riverine fines along

the side of the ship channel . Concentracions ranged from <0.004 to 0.21 mg/kg

over both surveys . The concentrations of cd and Pb in the sediments of the

Gulfport ODMDS are similarsimilar to or lower than those reported for shallow

mid- Shelf sediments of the northeastern Gulf by Dames and Moore (1979 ) .

PCBs were not detected in the sed iments of the Gulfport ODMDS . Pesticide

(and derivative) concentrations showed no spatial or seasonal trends and

values ranged from 0.28 to 4.21 ng / g .
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A.2.3 ELUTRIATE TESTS

Elutriate tests indicated small or no releases of cadmium , lead , or mercury

to the dissolved phase upon mixing of site waters with sed iments from the

vicinities of the ODMDSS (Table A - 9 ) . Results for sediments from inside and

outside the Pensacola and Gulfport sites were similar ; dissolved trace metal

concentrations in the elutriate were nearly identical to pre - test levels. For

Mobile , however , small releases of trace metalstrace metals from sed imegts collected

within the site (Station 1 ) were observed . This the case for

sed iments collected outside the Mobile ODMDS .

was Qot

A.2.4 TISSUES

Trace metal (cadmium , lead , and mercury ) concentrations in epifauna from

Mobile, Pensacola, and Gulfport ODMDSS are summarized in Table A -10. Cadmium

concentrations in all species collected during both surveys ranged from 0.02

to 0.47 mg / kg . Lead concentrations ranged from < 0.02 to 0.88 mg/kg . Values

for cadmium and lead in shrimp and crabs were low and within the ranges

reported by Dames and Moore (1979) for unidentified shrimp and crabs . Mercury

concentrations in all species collected ranged from 0.03 to 0.46 mg/kg , which

is less than the Federal Food and Drug Administration (FDA ) action level of

1.0 mg /kg for commercial fish (FDA , 1980 ) . No historical data for mercury

concentrations in the species captured were available for the area .

Pesticide concentrations in tissues summarized io Table A - 11.

Concentrations of degradation products of DDT (op'DDE , pp'DDD , PP'DDE ) were

detected in organisms from the Mobile ODMDS area ; values ranged from 0.157 to

23.129 ag/ . All concentrations were below the FDA action level of 5.0 mg/kg

( FDA , 1980 ) . Dieldrin and endrin were also measured in organisms, but levels

well below the FDA action level of 0.3 mg/kg (FDA , 1980 ) .
Trace

concentrations
(0.004 and 0.008 ng / g) of PCB Arochlor 1242 were measured in

organisms collected from the area of the Gulfport and Mobile ODMDSS .

were
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TABLE A - 9

RESULTS OF ELUTRLATE TESTS FOR SEDLENTS INSIDE

AND OUTSIDE THE MOBILE , PENSACOLA , AND GULPORT ODMDSS

Concentration is Test Water Pre - test Concentration

Station Cd Pb Hg cd Pb Hg

Mobile

1

( inside )

0.065 0.22 0.014 0.009 0.11 0.007

0.022 0.13 0.005 0.031 0.37 0.0096

( outside)

-

Peasacola

11

( inside )

< 0.030 0.21 0.005 <0.030 0.10
0.004

0.021 < 0.12 0.010 0.027 < 0.12 0.00612

(outside )

Gulfport

< 0.030 30.12 <0.003 0.010 <0.12 < 0.00313

( inside )

< 0.030 < 0.12 0.016 0.012 < 0.12 0.01514

(outside )

** Seawater collected at middepth at indicated station .

< : Nose detected

Note : a single test was performed on each sediment sample ; sediments

and water collected during January 1980 ; all concentrations

are ng/ liter in dissolved phase.

A.2.5 MACROFAUNA

Although macrofaunal studies have been conducted in bays, sounds ,

estuaries , and shallow and mid -Shelf areas in the Gulf of Mexico ( see CE ,

1978 ; Water and Air Research , Inc., 1975 ; SUSIO, 1975 ; Dames and Moore , 1979) ,

very little information is available regarding the benthic communities in the

areas of the three ODMDSSODMDSS surveyed by EPA / IEC . However , Victor (1977 )

characterized benthic habitats on the Mississippi-Alabama Shelf , adjacent to

Mobile Bay , and detailed information regarding the benthic community in the

Mississippi Sound near the Gulfport ODMDS has been given by Water and Air

5
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TABLE A - 10

TRACE METAL CONCENTRATIONS (mg /kg ) IN TISSUES OF SPECIES

COLLECTED IN AND NEAR THE MOBILE , PENSACOLA , AND GULFPORT ODIDSs

Monch

Collected

Sampling

Station (Site)

Species

Collected

Concentration

(mg /kg)Metal

January 1 (Mobile)
Portunus gibbessi Eg

cd

РЬ

0.04

0.35

0.14

13 (Gulfport ) 8 gTrachypenaeus

similig cd

Pb

0.04

0.04

< 0.17

14 (Gulfport ) Trachypenaeus

constrictus

Hg

cd

Pb

0.06

0.12

< 0.20

June 1 (Mobile ) Pepaeus

aztecus

Hg

cd

Pb

0.08

0.05

< 0.02

6 (Mobile ) Penaeus

aztecus

Ag

cd

Pb

0.03

0.05

< 0.02

13 (Gulfport) Penaeus

aztecus

Hg

cd

Pb

0.03

0.08

0.88

1 (Mobile ) HgCallinectes

similis cd

Pb

0.46

0.47

< 0.04

11 ( Pensacola) Etrodus

rimosus

Ilg

са

Pb

0.15

0.02

0.53

Research , Inc. (1975 ) . These studies , particularly those by Vittor and Water

and Air Research , Inc., indicate that the nearshore benthic communities in the

vicinity of the ODMDSs are dominated by species of polychaetes and molluscs.

Many of the dominant species found in the present surveys ( reported below ) ,

also reported to be common in the above studies , are considered characteristic

of these areas .
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TABLE A - 11

PESTICIDE CONCENTRATIONS IN TISSUES OF

SPECIES FROM THE MOBILE AND GULSPORT ODYSS AND VICINITIES

Moach .

Collected

Sampling

Station

Species

Collected

Concentration

( ag / g )Pesticide

January 1
Portunus

ribbessi

Arochlor 1242

op -DDE

PP - DDE

Dieldrig

Endrin

0.008

3.636

23.129

6.934

0.435

14 Arochlor 1242 0.004
Trachrenaeus

conscricius

June 1 Penaeus

aztecus

op -DDE

PP- DDE

PP -DDD

1.410

14.754

0.157

6 Penaeus

aztecus

Op -DDE

PP- D DE

PP -DDD

0.534

18.378

0.415

MOBILE

Fifty species of macrofauna were common in the area of the existing Mobile

ODMDS during the January and June 1980 Surveys ( Table A - 12 and A -13 ) .

Polychaete worms dominated the fauna, with Magelona cf. phyllisae and

Paraprionospio cirrifera being the most abundant ia January and Juae ,

respectively . Sipunculans were abundant due to the occurrence of a single

species , Golfingia murinae bilobatae . All other groups , such as crustaceans

and molluscs, were poorly represented . Although not abundant, many species of

macrofauna present in January were not found in June ; this was particularly

appareat for the crustaceans .

The disposal of dredged material will directly disturb a benthic community

through burial and smothering of organisms (Diaz and Boesch , 1977 ).. The

overburden may be recolonized by some individuals which survive burial, and

can vertically migrate back to their former levels in the sediment (Richardson

et al. , 1977; Maurer et al . , 1981 ) . However, the major process of recolon

ization appears to be caused by larval secelemeat (Oliver and Slattery, 1973 ;
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TABLE A - 12

ABUNDANCES OF COMMON MACROFAUNA AT

MOBILE ODEOS AND VICINITY ( JANUARY 1980 )

Indies 001 301 003 00 . 00 % 007 000 00 GID

•n
d

Carobrotolue lacto •• W : 1.0
1.0

:

......... : 1.0 1.2 : ...

mecie. 1.1 : 1.6 1. • : d.

Mlarida
Birtotsalat ,

.0.1 : 1.2 3.0 : 3.1 2. ) : 1.3

:

: : :

0.6

:

1.6

Slui solitarig .3.6 : 1.1

Digrant o. 1.3 21.0 O
10. • : 11.6 J. : 3.1

in uw
:

.
.

... 1.... :

:

:
.. :

.

0.1 : 1.3

.

10CM .
1 M ... 11.3 1.413... 10.3 11.5

" di " .0

. 3.63

Sanon 7. To 1... 1.

2.7

0.. 2.8 : 1.1

.

... 13.1 • 11.1 11.3 11.6 ܀ܙܙ
2. a . pellier
Uinstuin

Datorn och

1
.

1.

13.0 : 13.0 13.6

1.4 : 1.11. * : 3.6

0.1 : 6.61.3 : 1.3

.

5. : 1.0
.

3.6 : 1.1

rimang ulilomiesong

2.1

comme ela

s.org3.616.0 16.0
2.0

Icoon « f . fine

MOCNICI Icarico

llosco
Teloen :

1.3 : 3.2
J.

1.3

2.6 : 3.6Merecelu are

.

1.0 93.0
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Quoteetha
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• Carowon
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boto oro na neber10.00 ² oranson deviation, oog ropileato ben cores at each ocasion

A - 29



T
A
B
L
E

A-1
3

A
B
U
N
D
A
N
C
E
S

O
F

C
O
M
M
O
N

M
A
C
R
O
F
A
U
N
A

A
T

M
O
B
I
L
E

O
D
H
D
S

A
N
D

V
I
C
I
N
I
T
Y

(J
U
N
E

1
9
8
0

)

S
e
s
t
i
o
n

S
p
e
c
i
e
s

T
r
o
p
h
i
c

l
e
v
e
l

0
0
1

0
0
1

0
0

)
0
0
4

0
0
5

0
0
6

0
0
7

0
0
0

0
0
9

0
1
0

A
n
n
e
l
i
d

.

P
o
l
y
c
h
a
e
l
a

A
a
p
h
i
n
s
a
i
d

.
.

L
i
n
o
p
h
e
r
u
s

/

P
o
r
o
a
p
h
t
h
u
e
s

s
p
e
c
i
e
s

6
.
6

:1
3
.
1

6
.
0

:5
.
0

.

-

3
.
8

:0
.
C

3
.
1

:3
.
2

1
.
0

:1
.
6

1
.
4

:3
.
0

O
0
.
3

:0
.
5

0
,
5

0
.
0

:1
0
.

)
1
,
0

:
6
.
6

:1
0
.
3

5
.
0

:5
.

)
1
.
6

: 0
.
5

1
.
0

•
1
3
.
0

1
3
.
5

2
9

. 1
3
6
.
0

0
5
.
0

1
6

.

5
.
0

5
.
4

1
.
3

3
0
.
1

1
3
9
.
6

1
1
1
.
0

1
.
0

5
.
6

1
1
.
5

6
6
.
1

:)).
.
1
5
3
.
6

1
.
4

3
.
1

2
1
.
6

3
.
0

1
0
4
.
6

•1
4
.
2

1
3
.
0

3
0
.
2

1
0
.
3

2
.
5

3
.
4

0
.
1

:0
.
1

0
.
0

2
1
.
0

6
5
.
2

?).I

0
.
6

0
.
1

:

:

1
2
.
0

.
.
:
:

1
.
1

3
.
6

3
.
0

1
3
.

)

.
:

1
2
.
0

1
6

:

.
.

".0 :1
.
0

1
.

)
3
1
.
8

:1
1
.
3

1
.
0

:"0
.
9

":"*"*: ".
.

.
:

S
i
r
e
n
b
r

[ c
a
t

o
c
u
l
a
r
s

O
n
u
p
h
i
d
a
e

D
i
o
p
e
r
o

c
u
p
l
e
s

S
p
i
o
n
i
d
a
e

A
p
o
p
r
i
o
n
u
s
e
l

.u
p
a
n
d

P
o
r
o
s
i
o
n
o
s
p
l
o

p
l
a
n
e
t
a

S
p
l
o
p
h
a
n
e
s

b
o
a
b
y

!

M
a
g
e
l
o
n
i
d
a
e u
n
a

o
f

.p
h
y
l
i
o
n

X
.

p.

C
i
r
c
a
r
u
l
i
d
a
e

C
h
a
c

c
o
r
o
n
e

P
y
h
e
a
d
l
o

O
p
h
e
l
l
i
d
a
e

m
a
n
d
i

.m
a
c
u
l
a
t
a

C
a
p
i
l
e
l
i
i
d
a
e

o
d
s
t
u

!c
l
i
t
o
r
n
i
c
a
r
i

,

A
m
p
h
o
r
e
l
i
d
i
s

A
u
p
h
o
r
e
n

M
e
l
i
n
n
e

c
u
i

T
e
r
e
b
e
t
i
i
d
a
e

L
i
a
i

,v
i
c
i
a
l

6
.
0

:1
1
.
3

1
.

) :
3
.
6

0

1
.
0

:1
.
8

.

1
0
,
6

: 1
1
,
3

5
.
6

:3
.
2

6
.
1

:0
.
0

0
.
4

:0
.
5

4
.
8

:J
.
)

1
5
.
4

:1
9
.
1

1
.
1

:
3
.
1

ܕ
ܝ
ܐ

ܙ ܐ
.
ܙ

.

.

2
.
4

:3
.
2

.

J
1
.
.

:1
6
,
0

1
5
,
0

:1
1
.
6

1
.
1

:1
3
.
0

1
9
.
0

:1
5
.
6

1
1
.
0

:
9
.
0

1
3
.
8

:5
.
6

1
3
.
4

: 6
.
5

M
o
l
l
u
s
c
o

M
u
l
i
n
i
o

l
a
t
e
r
a
l
l
s

-

1
9
0
.
6

:S
1
0
.
2

s
i
p
u
a
c
u
l
o

C
o
l
l
i
n
g
i
s

w
i
n
g
s

Il
o
b
a
t
u
s

0
.
6

:0
.
1

0
.
4

:0
.
3

3
.
6

1
9
.
4

:1
1
.
3

1
.
1

:
3
.
6

:
1
1
.
2

:1
0
.
6

1
0
.
0

:6
.
6
1
2
.
5

:1
0
.
6

D
e
p
o
s
i
t

f
e
e
d
e
r

C
a
r
a
i
v
a
r
e

•O
n
i

v
u
r
e

•S
u
s
p
e
n
s
i
o
n

l
e
a
d
e
r

1
.

U
n
k
n
o
w
n

•N
o
n
e

c
o
l
l
e
c
t
e
d

o
r

r
a
r
o

a
t
o
t
a
c
i
o
n

M
o
t
e
r

D
a
t
o

o
r
e

k
a
n

n
u
m
b
e
r

/0
.
0
6

?

:

Io
t
a
n
d
a
r
d

d
e
v
i
a
t
i
o
n

,•Sr
a
p
i
l
e
n
t
o

h
e
r

c
o
r

.
.
a
t
e
a
c
h

m
o
t
i
o
n

A - 30



.

01 ive : et al . , 1977) . 01 iver et al . (1977 ) havehave shown that the first

colonizers will be opportunistic species which are capable of rapid population

growth and possess flexible life histories (Grassle and Grassle, 1.974 ) . Gray

(1979) has shown that these species are often the dominant inhabitants of

disturbed areas . Many opportunistic macrofauna small- bodied deposit .

feeders, such as spionid and capitellid polychaetes , or corophiid amphipods

( for example , see Dorsey , 1982 ) .

are

Knowledge of the species composition , abundance , and feeding methods of

organisms inhabiting an ODMDS may enable identification of the presence of a

disturbed benthic community. Comparison of the ODMDS community with

surrounding undisturbed (by disposal) benthic communities will facilitate the

detection of effects caused by the disposal of dredged material. For example ,

a high ab und aace of opportunistic species and a trophic structure dominated by

deposit feeders would stand out from undisturbed areas having a greater

diversity of species and feeding methods (e.g., bore suspension feeders,

omnivores and / or carnivores ) . Therefore , this approach has been used to

characterize the trophic structure of macrofauna at each station . Each of the

identified. species were placed into the following feeding categories based on

Barnes (1968 ) ; Bloom et al . (1972) ; Santos and Simon , (1974 ) ; Fauchald and

Jumars , ( 1979 ) ; Maurer et al . ( 1979 ) ; and Daurer , (1980 ) :

.

Deposit feeders which ingest sed imeat and detritus ;

filter
food particles from

from the waterSuspension feeders which

column ;

Omnivores which can feed on a wide range of plant , animal, detrial,

.
.

or sediment particles ; and

Carnivores which feed on living animal tissue .

Mean abundance of species from Tables A - 12 and A - 13 were summed for each

trophic category at each station , and percentages were calculated and

presented in Figure A - 4 .
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Over 60 % of the macrofauna in the area of the Mobile ODMDS during January

were deposit feeding organisas . These deposit feeders were best represented

by polychaetes , particularly Apoprionospio pygmaea , Paraprionospio pianata,

Spiophanes bombyx , Mediomastus californienses , and Magelona spp . Other common

deposit feeding macrofauna included the sipunculan Golfingia muripae bilobatae

and the cum acean Oxyurostylis smithi.

Suspension feeders were present throughout the study area, but only in

limited abundances compared with deposit feeders. This feeding group was

represented by the bivalves Gemma purpurea and Mulinia lateralis , the sea

lancelet Branchiostoma caribaeum , and some crustaceans .

Carnivores and omnivores were present at all stations , but only is limited

abundances compared with deposit feeders . Carnivores were represented mainly

by nemerteans and the polychaetes Sigambra tentaculata , Linopherus

Paramphinome species complex , and Diopatra cuptea . .

In June, deposit feeders generally became more abundant at all stations ,

particularly spionids and magelonids, which may represent seasonal recruicment

within their populations . Numbers of suspension feeders decreased at all

stations except Station 6 , whereStation 6 , where the bivalve Mulinia lateralis was very

abundant , probably due to recruitment of juveniles . Carnivores slightly

increased in numbers between January to June , but their relative percentages

fell due to the large densities of deposit feeders in June .

Dredged material disposal occurred in February and March between the two

EPA / IEC surveys of January and June . Species composition and abundance 'were

similar among all stations at and surrounding the ODMDS ia June , therefore no

effects of the previous dumping were apparent from the data .

The trophic structure of the macrofaunal assemblage in the vicinity of the

Mobile ODMDS is characteristic of a muddy -sand habitat. The density of

polychaete worms increased between surveys , but these increases were

widespread throughout the entire area , and aot confined to either the ODMDS or

control stations. . Presumably, the increased abundance of polychaetes was

seasonal and not a result of disposal activities .
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The distribution of benthic organisms in the vicinity of the Mobile ODMDS

was examined . For instance , Golfingia showed a distinct increase ia mean

density to the west of the site (> 30 iod ividuals/ 0.06 mm ?) as compared with low

nean abundances ( < 3 individuals/0.06 m², co the east and near the center of

the site (Figure A - 5 ) . A similar pattern was observed for D. cuprea . Most

species were patchily distributed throughout the study area with co apparent

patter . The distribution of all species , however , are probably regulated by

small- scale changes in sediment composition .

GULF PORT

Common
Twenty - four species of macrofauna were in the vicinity of the

Gulfport ODMDS during the January and June 1980 Surveys ( Table
( Table A - 14 ) .

Abundant species included the sipunculan , Golfingia murinae bilobatae , and the

polychaetes Paraprionospio pianata , Magelona cf. phyllisae, and Mediomastus

californiensis . Molluscs (e.8 . Pelecypoda , Abra aequalis, Mulinia lateralis)

were common within the site ( Station 13) during January .

The trophic composition of the macrofauna at Gulfport , illustrated in

Figure A - 6 , was examinedexamined as described for Mobile . Trohic composition at

Gulfport during January was very similar to that described for Mobile ; deposit

feeders were the dominant group at Station 14 due to densities of spionid and

magelonid polychaetes , and suspension feeders were well represented at Station

13 due to the presence of the bivalves Abra aequalis and Mulinia lateralis .

In June, densities of deposit feeders greatly iacreased , whereas other groups

diminished . As with the Mobile site , these results suggest seasonal

increase due to recruitment of juveniles into the population . However , few

conclusions can be drawn from the data due to the small qumber of stations

sampled .

PENSACOLA

Twenty - two species of macrofauna were сотошоп in the
the vicinity of the

Pensacola ODMDS during the January and June 1980 surveyssurveys ( Table A - 15 ) .

Polychaetes dominated the fauna, with arthropods (particul
arly
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Platyischnopidae sp . A ) and cephalochordates (Branchiostoma caribaeum )

abundant at most stations . Apoprionospio pygmaea and Spiophanes bombyx were

the most abundant polychaete species .

The trophic composition of the macrofauna in the vicinity of the Pensacola

ODMDS is illustrated in Figure A - 7 . The Pensacola site has a low percent

composition of deposit feeders ( < 60 % ) and a higher concentration of suspension

feeders, omnivores , and carnivores relative to Mobile and Gulfport . Sediments

in the vicinity of the Pensacola ODMDS are predominantly sand , while Mobile

and Gulfport have higher concentrations of fine sed imeat . High conceatrations

of silt and clay can clog feeding structures of suspension feeders or

problems in the maintenance of burrows or tubes (Gray , 1974 ) ; these reasons

could explain why Mobile and Gulfport had fewer suspension feeders than

Pensacola .

A.2.6 EPIFAUNA

A total of 45 invertebrate and 57 chordate species were captured in otter

trawls in the vicinities of the Mobile, Pensacola , and Gulfport ODMDS s

( Tables A - 15 and A - 16 ) . Bottom dwelling species were best represented by the

sea catfish Arius felis, shrimp Acetes americanus , longspine porgy Stenotomus

caprinus, banded drum Larimus fasciatus, and browa shrimp Penaeus aztecus .

This compared favorably with common epifaunal species previously reported in

the Northeastern Gulf of Mexico (Rogers, 1977; Swingle, 1971) . Mid -water

species were often taken while the trawl net was lowered or brought to the

surface . Abundances of mid-water species were high for all three sites ,

particularly jellyfish , the squids Loligo pealei and Loliguncula brevis , the

anchovies Anchoa hepsetus and Anchoa mitchelli,Anchoa mitchelli, and Atlantic bumper

Chloroscombrus chsysurus . Many of the species collected in this study are

commercially important (swingle , 1971) .

Epifauna were similar in the vicinities of the Mobile , Pensacola , and

Gulfport ODMDSS ; however , the number of species and abundances in the Mobile

site were generally higher than the Pensacola and Gulfport sites . Greater

number of species and higher abundance of fish were collected in the vicinity

of the ODMDSS in January than June , which is consistent with reported

A -44
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migration patterns of coastal fishes (Christmas, 1973) . Some dif !erences in

species composition and abundance were observed between trawls taken withia

and outside the ODMDS , particularly at Mobile ; however ,
particularly at Mobile ; however , do explanation for

this trend can be concluded from the data .

A.2.7 MICROBIOLOGY

In January, total and fecal coliforms were analyzed in tissue samples from

three stations : one from Mobile (Station 1 ) and two from Gulfport ( Stations

13 and 14 ) . Tissue samples were not collected from the Pensacola site . Na

total or fecal coliforms were detected in the tissues analyzed (Table A - 17) .

No sediment samples were collected for total and fecal colifor analysis

during January .

Eight stations were analyzed for total and fecal coliforms in June: four

stations around the Mobile site ( Stacions 1,4,6 , and 10 ) , two at Pensacola

(Stations 11 and 12) , and two at Gulfport (Stacions 13 and 14 ) . Sediment

samples were collected at all eight stations; tissue samples were collected at

only two stations ( 1 and 6 ) . Total coliforns were detected in the sediment

and tissue samples collected from within the Mobile site and from one sed iment

stacion outside the Gulfport ODMDS (Table 8-17) . The highest total counts , in

boch sediments and tissues , found at the Mobile site . No clear

explanation for the source of total
of total coliforms atcoliforms at the sites can be given ;

however , possible sources include outflow from rivers or dredged material

disposal.

were

A.3 SUMMARY

A.3.1 CHEMISTRY

were

The temperature , salinity, and pH of the waters in the vicinities of the

Mobile , Pensacola , and Gulfport ODMDSS generally similar . Surface

dissolved oxygen concentrations were comparable among the sites ; but bottom

dissolved oxygen concentracions were relatively low in the vicinicies of the

Mobile and Gulfport ODMDSS . Reduced dissolved oxygen levels in bottom waters

at the latter two sites were widespread and apparently unrelated to dredged

i
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TABLE A - 17

TOTAL AND FECAL COLIFORM COUNTS IN SEDIENTS AND TISSUES OF

SPECIES FROM THE MOBILE , PENSACOLA , AND GULFPORT OD.ODS3 AND VICINITIES

SEDIMENTS SHELLFISA

Date /

Stacion

No.

Total Fecal

Coil forms Coliforms

(MPN /100g) (MPN /100g )

Total Fecal

Coliforms Coliforms

(MPN /100g ) (MPN / 100g )Species

January 1980

Portunas

gibbessi ( a )1 NC NC < 200 < 200

Trachyoenaeus

similis (b )13 NC NC < 182 < 182

Trachvpenaeus

constrictus ( c )14 NC NC < 222 < 222

June 1980

1 102 < 15

< 14

3,608
< 24

63

< 37 < 376

10

11

12

13

14

< 18 :

< 19

< 16

< 18

< 14

< 17

< 18

< 16

< 16

< 18

< 14

< 15

Penaeus

aztecus ( d )

NC

Penaeus

aztecus ( d )

NC

NC

NC

NC

NC

• Not detected

NC - Not collected

( a ) Swiming crab

( b ) , ( c ) Shrimp , ao commor. name

( d ) Brown shrimp

material disposal. Turbidity and TSS concentrations were highest at Gulfport

and lowest at Pensacola, with Mobile having intermediate values . Particulace

and dissolved trace metal concentrations were generally low and showed no

apparent differences among sites or between site and control stations . PCB

concentrations in the sites ' waters
waters were similar but water column pesticide

concentracions were highest near the Pensacola ODMDS . All pesticide

concentracions were within ranges for Gulf Shelf waters reported in historical

literature . Elutriate tests indicated little or no releases of trace metals

upon mixing with seawater .
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.

The grain size distribution of sed imeats at the three sites showed the

highest proportions of sand at Pensacola and the least sand at Gulfport .

Sed iments in the area of the Gulfport ODMDS had the greatest proportions of

fine sediments . Sediments in and dear the Gulfport ODMDS had the highest

concentrations of TOC , consistent with their higher proportion of fine

sediments . A11 TOC values were within previously reported ranges .

Sedimentary oil and grease , Hg , Cd , and pesticide concentrations were

generally low and comparable for all sites . Sediment Pb concentrations were

slightly higher at the Mobile site but values were within the historical

range , No effects on sediment physical or chemical composition could be

clearly attributed to dredged material disposal .

Trace metal, PCB , and pesticide concentracions in tissues were within

historical ranges and below applicable FDA action levels .

A.3.2 BIOLOGY

The macrofaunal assemblages described by the EPA / IEC surveys were similar

with results of other studies performed in the northeastera Gulf of Mexico .

Macrofaunal community characteristics for Mobile and Gulfport ODMDSS were

similar due to the muddy- sand composition of their sed imeat and the abundance

of spionid , magelonid , and capcellid polychaetes . The macrofaunal coramunity

of the Pensacola ODMDS differed somewhat
somewhat from Mobile and Gulfport due to

sandier sediments . Trophic structure at all sites was generally dominated by

deposit feeding organisms . Increases in the density of deposit feeders were

probably due to seasonal recruitment into the populations . Epifauna at the

Mobile , Pensacola, and Gulfport sites were primarilly commercially- important

species , which is typical for the region .
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Appendix B

HURRICANE AND STORM EFFECTS

ON THE GULF OFMEXICO INNER SHELF CURRENTS

The northern Gulf of Mexico is periodically subjected to hurricanes

tropical storms. Some of the better-known marine effects of these hurricanes

and storms are high wind's , heavy rainfall , high waves , elevated sea levels ,

and strong currents. The magnitudes of these strong currents and their

potential enviromental effects are discussed below .

MEASUREMENTS

most are to

The catastrophic nature of hurricanes and tropical storms have rarely

permitted reliable measurements of the currents so produced . Few investi

gators have measured currents from storms because it is difficult to predict

occurrences , and instruments not designed withstand severe

condicions . Three sets of data taken during past 11 years give excellent

forecasts of what can be expected . Near-bottom currents were measured in 1969

a site 160 km from the closest approach of Hurricane Camille (Murray ,

1970 ) . Forristall et al. (1977 ) reported the results of Tropical Storm Delia

passing directly over instrumented platform in 1973. Currents in the

fringe of Hurricane Anita in August and September 1977 were measured by Smith

( 1 978 ) .

at

an

In 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 ( Murray ,

1970 ) . One week after installation of the current meter Hurricane Camille

passed to the west . At closest approach , the eye of Camille was about 160 km

from the installation . data presented by Murray (1970 ) showed the

following chronological relationship :

While the eye of the hurricane was more than 530 km (290 mi) from

the site , the normal 5 to 10 cm / s (0.10 to 0.12 kn ) current speeds

were observed near the bottom .
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With the eye between 400 and 530 km from530 km from the site, near - bottom

currents averaged about 35 cm / s (0.69 kn ) . This increased velocity

is attributed to a seaward growth of the long shore current in the

surf zone .

As the eye approached from a distance of 400 km to about 180 km ,

current speeds rose to average values of nearly 100 cm / s (1.96 kn ) ,

with pulses to 160 cm / 9 (3.14 kn ) .

At the point where the eye of the hurricane was about 180 kom from

the installation , the current meter speed impeller jarrmed and 7

hours later the meter broke away from its base .

a

In 1973, Tropical Storm Delia formed in theDella formed in the Gulf of Mexico , wandered

generally northwest , and crossed the Texas coast about 50 km southwest of

Galveston . During its travel it passed almost directly over a Buccaneer Oil

Field platform , which had three current meters
meters suspended on taut wire

between the placform and an 18,000-1b steel anchor ( Forristall et al ., 1977 ) .

The three current meters were 3m , 10m , and 16m above bottom , in a total water

depth of 20m . Forristall et al . (1977) made the following observacions during

this storm passage :

Tropical Storu Delia was a relatively weak storm (maximum wind

velocities were about 60 kn ) yet it produced water currents of 200

cm / s ( 3.92 ko ) , with the deepest current meter experiencing a

maximum curreat of about 175 cm / s ( 3.43 kn ) .

Scour on the bottom was such that the 18,000-1b steel anchor rotated

31 ° and shifted about lm to the east during the strong currents.

Hurricane Anita passed from east to West across the northwestern Gulf of

Mexico in August and September 1977 . During thethe storm two current meters
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operated 21.5 km off the Texas coast near Port O'Connor . These instruments

were 2m and 10m above bottom in 17. of water . The following observations were

made (Smith , 1978 ) :

The closest approach of the storm center to the instruments was

about 350 lam .

Maximum current speeds reached 80 cm / 9 (1.57 kn ) for the upper

current meter and 70 cm / 9 ( 1.37 kn ) for the lower .

Current speedsspeeds near the bottom exceeded 50 cm / s (0.98 ka )

continuously for 4 days .

.
.
.

IMPLICATIONS

SEDIMENT MOVEMENT

on

Under the sponsorship of the Dredged Material Research Program (DMRP ) ,

Moherek (1978 ) conducted flume experiments sediments taken from the

Existing Galveston Site . The four different sediment types tested showed

different mixtures of sand , silt , and clay , and represent the typical sediment

characteristics 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 dease bed . " From both

theoretical consideracions of open - channel flow and direct observation , the

speed at the transition into rapid erosion was about 24 cm / s . The velocity

and critical shear stress values did not significantly vary from one type of

sed iment to another, suggesting that resistance to erosion was mainly due to

the degree of cohesive force acting between sedimentary particles ( ibid . )

This is reasonable whenever a high percentage of the material is in the silt

and clay range .

twoAt velocities
above that corresponding

to the critical shear stress ,

sed iment transport . First ,processes will be active in contributing to

sediment will be drawn up and away from the bottom and carried along as
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suspended load . Second , sediment will move along the bottom as bed load . lo

effect, the eacire surface of the boccom will be in motion above the critical

shear stress value . The depth of this motion (bedload ) , below the surface of

the bottom , increases with the speed of the water above the bottom . At a

water speed just above the critical value the moving layer nay , theoretically ,

be only the thickness of a single sed iment grain . As speeds increase , this

layer may expand to several centimeters in thickness . Quantification is

difficult in such matters , but some generalizations are possible .

If the critical water speed is about 24 cm / s (0.47 kn ) , then at values of

50 to 60 cm / s (0.98 to 1.18 kn ) , erosion of the bottom is likely and

definitely more than a single- grain thickness layer will be in motion as

bedload . For values of water speed in the range of 150 to 200 cm / s (2.94 to

3.92 kn ) , massive movement of bottom sediments will take place . At least

several centimeters of the bottom will be in motion as bedload .

MOUNDING

storms

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 and hurricanes , remove anymound - like structures
in two

principal ways . First , a nound on the relatively
flat and smooth Inner Shelf

is a distinct and anomalous
topographic

feature . A wound creates addicional

turbulence
in strong current flows , and probably increases

che erosive power

of the moving water , which differentially
erodes the mound . Second , a mound

projects up from the smooth bottom , through the normal boundary layer , and

into higher velocity layers above.

Thus , the mound experiences higher

stresses on its upper surfaces and the higher portions are eroded faster than

the natural flat bottom .

OXYGEN DEPLETION

In nearshore areas where significant amounts of fine sediments ( silts and

clays ) settle during calm periods , it is possible that substantial amounts of

organic matter also settle out. This condition can cause the upper layer , or

& layer near the surface of the sed iments , to become agoxic and sulfide

B - 4
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bearing . If strong currents occur in such a location and stir up the bottom ,

the near- bottom waters could be
be depleted of oxygen

of oxygen and containand contain hydrogen

sulfide . An example of this type of situation was observed near Sabine Pass ,

Texas , after Hurricane Cindy in 1963 (Keith and Hulings, 1965) .

BENTHOS

Increased current speeds and bed load movement during hurricanes and storms

directly affect shallow -water benthic coumunicies . Species that inhabit

unstable , sandy sediments are usually better able to withstand storm

turbulence than species in muddy sed iments . However , mass mortalities can

occur in either habitat during hurricanes (Keith and Hulings, 1965 ) .

Storms and hurricanes increase surface - sed iment suspension , which cause the

clogging of filtering structures in suspension- feeding animals . As bedload

increases, smaller , less mobile fauna are buried andare buried and smothered; depressed

oxygen concentration and the presence of hydrogen sulfide aggravate the

effect . Powerful bottom currents erode or bury benthic communities, uproot

newly settled larvae, and sweep away sur face- dwelling organisms (Oliver et

al . , 1977 ) . Radical changes in salinity due to influx of fresher water cause

mass mortality of all but the most euryhaline species (Keith and Hulings,

1965 ) .

are

The long-term impacts of these disturbances are decreases in abundance and

diversity and interruption of community succession . Disrupted areas

reinhabited and dominated by opportunistic species . The opportunists are

eventually displaced by more competitive species ; the latter are usually

species which dominated before any disruptions . The rate and extent of

recolonization is primarily dependent on the degree of sed iment alteration

during the disturbance . Significant changes in siltsilt content can exclude

indigenous species, prolong recolonization , or promote a rapid introduction

and proliferation of new colonizers .
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ALTERNATIVES ANALYSIS





ALTERNATIVES TO USING THE PENSACOLA , FLORIDA

OCEAN DREDGED MATERIAL DISPOSAL SITE

The following is an analysis of
of alternative disposal options

for the disposal of dredged material in the Pensacola , Florida

area . The majority of material included in this appendix is

derived from a Army Corps of Engineers study entitled " Pensacola

Harbor Florida Stage 2 Study Documentation (Milestone 03 ) and

Revised Plan of Study " and Other Corps reports (see Table 1 ) .

This study is not specific to existing dredging
activities

occurring in the Pensacola area . However , the analysis of

alternative
disposal methods and locations, and the relative costs

and effects associated with these alternatives
is expected to be

similar when applied to existing dredge and disposal activities in

the Pensacola Bay area .

EXISTING PROJECT

an

The existing Federal project for Pensacola Harbor provides for

( 1 ) a 35- by 500 - foot entrance channel about 5 miles long, from

the Gulf of Mexico to lower Pensacola Bay ; ( 2 ) a 33 -by 300 - foot

bay channel; ( 3 ) two 33- by 300 - foot parallel approach channels to

opposite ends of theof the inner -harbor channel ; ( 4 ) inner -harbor

channel 500 feet wide, 33 feet deep , and 3,950 feet long; ( 5 )
( 5 ) a

30- by 250 - foot approach channel to the pierhead line south of the

Muscogee wharf ; and ( 6 ) a 15- by 100 - foot entrance channel into

Bayou Chico , thence a channel 14 feet deep , 75 feet wide , and

about 4,400 feet long to a turning basin 14 feet deep and 500 feet

square .
In February and March of 1975 and February 1981

approximately
1.16 and .64 million cubic yards

64 million cubic yards respectively of

material was removed from these channels and disposed of at the

existing ODMDS .
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Prior Reports

Date trans

mitted to

Congress
Locality

Where

published

Recommen

dation

Pensacola Harbor ,
Fla . Dec. 16. 18291 Not published

Aug. 28 , 1879

Feb. 19, 1881 Favorable

Feb. 12 , 1885 H. Ex . Doc . No.

224 , 48th Cong . ,

2d sess .

to

Feb. 8 , 18891
Not published

Jan. 14 , 1891

May 18 , 1926 Unfavorable

Feb. 16 , 1932 H. Doc . 253 ,

720 Cong . , lst

sess . Favorable

Bayou Texar Fla . Oct. 22 , 1919 H. Doc . 281 ,

66th Cong .

lst sess . Unfavorable

Bayou Chico , Fla . Aug. 11 , 19251
Not published

Mar. 14 , 1934

10

Apr. 25 , 1936 H. Doc . 96 ,

74th Congo ,

2d sess . Favorable

Bayou Chico , Fla . July 31, 1943 H. Doc . 743 ,

79th Cong

2d sess .

Pensacola Harbor , Fla .
Aug. 14 , 1962 H. Doc . 582 ,

87th Cong .

2d . sess .

1

Date of district engineer's report
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ENVIRONMENTAL PROBLEMS

Circulation

Because of poor circulation and flushing characteristics, the

assimilative capacity of Pensacola Bay system is extremely

limited and the bay is barely able to assimilate natural inputs of

nutrients and oxidizing materials .

Water Quality

The degradation of water quality in the Pensacola Bay System ,

especially the Escambia Bay area , has been of considerable concern

over the past several years. The EPA has directed " Environmental

and Recovery Studies of Escambia Bay and the Pensacola Bay System "

to determine methods of accelerating the recovery of the bay

system over the above reducing waste discharges
. EPA's draft

report recommended
that " a detailed evaluation

of the effects of

open water disposal of dredged material
on the environment

, which

includes a cost -benefit analysis containing
the cost of environ

mental damage , should be performed
before open water spoil dis

posal is allowed in Pensacola
, East , and Blackwater

Bay . Also ,

" no open water disposal of dredged material should be allowed in

Escambia Bay . '

The water quality probleins in the Pensacola Bay system are made

more acute by the extremely limited assinilative capacity of the

system . Poor circulation and flushing characteristics the

main causes of limited assimilative capacity .
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TABLE I .

DISPOSAL METHODS

Location Type of Dredge

Open water (overbroad )

Upland

Diked port expansion

Gulf

Pipeline

Pipeline

Pipeline

Hopper or dump scow or

hucket dredge

Pipeline or hopper

Pipeline

Beach nourishment

Disposal islands

The various combinations of dredging and disposal methods

( identified in Table 1 ) represent physically and technically

practical alternatives for improving the existing Pensacola

Navigation channel. However , the institutional problems ,

acceptability and margins of contributions to the planning

objectives vary greatly . Disposal locations range from the highly

opposed but most economical open -water methodopen -water miethod to the moremore often

preferred and more expensive ocean disposal and beach nourishment

plan .

Το assure that no better intermedia
te

plans existed, upland

disposal , new land developmen
t

and bay island constructi
on options

were also developed . Upland disposal, when practical, can have

environmen
tal

advantages . Use of the dredged material for the

creation of new land was considered hecause of local interests and

needs . Island constructi
on

was investigated as a means of

providing a relatively nearby disposal area . However , preliminary

studies of this plan indicate that the high cost of containment

would overcome other economic advantages . Further , Containment

-
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cost would be a local cost that is believed to be beyond the local

financial capability . Any island would also remove significant

bay bottoms from biological production and possibly have further

adverse effect on Pensacola Bay's
on Pensacola Bay's already poor circulation . In

view of the lack of any beneficial economic environmental

advantages, this plan was dropped from further consideration . The

other disposal options were considered worthy of further study .

or

.
1

The dredging techniques ( identified in Table 2 ) essentially

cover the full range of possibilities . In addition to the

economic and environmental ramifications of these techniques, the

equipment availability also becomes a factor in their

consideration . Hydraulic pipeline dredges currently are the most

economical dredges when pumping short distances and perform the

majority of dredging work . Hopper dredges as well as dump barges

are less available but are being demanded in increasing numbers

because of their ability to convey dredged material over a long

distance . Only the bucket dredges are essentially unavailable in

this country . In view of the bucket dredge's greatest application

in the excavation of very firm solids , the very soft nature of

sediments in Pensacola Bay and the dredge's scarcity , it

dropped from further consideration . The other dredging techniques

in combination with the disposal options maintained forfor further

study were carried into the second stage of evaluation .

was

ALTERNATIVES CONSIDERED FOR FURTHER ANALYSIS

Through the above screening process , only structural channel

modifications are potential solutions for navigation difficulties

at Pensacola Harbor . In addition to the "No - Action " plan , five

combinations of dredging and disposal werewere selected for further

study . These plans are listed in Table 2 .
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TABLE 2

INTERMEDIATE PLANS CONSIDERED

Plan : Hopper dredging entire channel; Gulf disposal

Plan B Hooper dredigng entrance; pipeline remainder ; overboard

& Gulf disposal

Plan C Hopper dredging entrance ; pipeline remainder; diked

shore - line & Gulf disposal

Plan D Hopper dredging entrance; pipeline remainder ; upland &

Gulf disposal

Plan E
Hopper dredging entrance; pipeline & dump scow ; Gulf

disposal

Plan A

Hopper dredging of the entrance channel with disposal in the

Gulf southwest of the channel has been the historical method for

dredging that channel. Although this method of dredging and

disposal has been accepted in the past , the State of Florida has

requested the suitable material dredged from the entrance channel

be placed onon the downdrift beach for nourishment . Placement of

the material on the beach has not been done mainly because of lack

of appropriate equipment for transfer of the material from the

dredge to the beach . However, continued hopper dredging of the

entrance with disposal either offshore or on the downdrift beach

remains the most practical and acceptable option for accomplishing

the entrance channel work and is assumed herein not only for Plan

A but for allall other plans investigated . Hopper dredging the

entire channel would probably be the most acceptable method for

overall project modification and maintenance . However , the

suitability of placing the material from the interior channel

-6
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either offshore or on the beaches would require additional

studies, both of the material to be dredged (bio -assay ) and of the

sites ' suitability to receive the material.

Hopper dredging of the entire channel with a single dredge with

a hopper capacity of 3,000 cubic yards would require approximately

2 months for a depth of 36 feet . This estimate assumes an average

round trip of 18 miles to the existing duinping area about 3 miles

southwest of the entrance channel,
channel, a dredge speed of about 12

miles per hour, andand an average load would be about 2,150 cubic

yards . A dredge of this size can safely turn in about 30 feet of

water if light loaded such that the dredge may turn aroundaround and

fill its hoppers on the way out towards the Gulf .

TABLE 3

ESTIMATES FIRST COSTS HOPPER DREDGING (Plan A )

Depth 36

Volumes (yds 3 )

First Cost

998,000

$ 1,965,000

Plan B

This plan assumes a continuation of passt practices of dredging

the entrance by hopper dredge with the material being disposed in

the Gulf or on downdrift beaches . However , only if appropriate

equipment is available in the future and dredging of the bay

portion of the channel by hydraulic pipeline dredge with the

material being disposed in open water adjacent to the channel is

possible . Dredged material studies to date indicate that unless

openwater disposal is such that it creates build -up
build -up that will
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TABLE 4

ESTIMATED FIRST COSTS HOPPER DREDGING ( Plan A )

Depth 36 '

Annual Charge

6 5 / 8 % 135,700

Annual Maint.

Total

1,025 , 200

$ 1,160,900

as

affect circulation patterns , its effects on benthic organisms and

the water column are relatively short termed . However as

previously noted , there is strong state opposition to continuation

of openwater disposal in the bay it is perceived to aggravate

the poor water quality conditions of the area . In view of past

opposition to open water disposal in the bay , this element of Plan

B must be regarded generally as unacceptable by local interests .

However Plan B is evaluated to identify the most economical plan .

Under Plan B the disposal site for the entrance channel would

be the same location as identified for Plan A ; in the Gulf about

three miles southwest of the entrance . The remainder of the

channels would be dredged using a pipeline dredge and disposing of

the dredged material along side the channels . Table 5 shows the

estimated volume of hopper dredging and pipeline dredging and the

estimated first costs including contingencies, engineering and

design , and supervision for construction of Plan B.

TABLE 5

ESTIMATED FIRST COSTS OVERBOARD DISPOSAL ( Plan B )

Depth 361

Volumes (yds3 )

Hopper Dredging

Pipeline Dredging

First Cost

561,000

473,000

$ 2,345,000
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When estimating costs for Table 5 a hopper dredge similar to

Plan A 24" hydraulic dredge were used . 'The unit cost assumed a

pipeline length of 3,000 feet . Table 6 Shows the average annual

Federal costs involved with this alternative and includes

estimated maintenance costs .

TABLE 6

AVERAGE ANNUAL COST OVERBOARD DISPOSAL (Plan B )

Depth 360

Annual Charge

161,9006 5 / 8 %

Annual Maintenance

Hopper

Pipeline

Total

396,100

879,300

s1,437,300

Plan C

The entrance channel for this alternative would be dredged with

a hopper dredge as was done in Plan A with the same Gulf disposal

site . The remainder of the channels would be dredged using a

pipeline dredge and disposing of the dredged material within a

diked area west of the existing port facilities . The average

pipeline length would be about 15,000 feet .

area

This plan , as conceived , would provide approximately 200 acres

of new land for needed expansion of existing port facilities. An

would also be provided to contain future maintenance

material. Disavantages of the plan would be , loss of bay bottoms

essentially equivalent of the land area gained. Approximately

8,500 linear feet of bulkheading and /or diking would be required .

This local cost is estimated to total

as much as $ 950,000 . A

contribution toward the first cost of general facilities by local

interests would also be required for land enhancement . It is also

highly questionable as to whether the material that would be

-9



excavated from the inner channels have sufficient structural

quality to be suitable for fill material . Assuming these problems

can be overcome, construction time for the dredging work would be

1 month for the hopper dredge and 3 months for the pipeline dredge

depending on depth provided . Estimated first costs are shown in

Table 7 .

TARLE 7

ESTIMATED FIRST COSTS DIKED DISPOSAL ( Plan C )

Depth 36 '

Volume (yd 3 )

Hopper 561,000

Pipeline 437,000

Dike 527,000

Dredging 3,387,000

First Cost $ 3,914,000

Table 8 shows the total estimated annual charges for

maintenance of Plan C.

TABLE 8

AVERAGE ANNUAL COST DIKED SHORELINE DISPOSAL ( Plan C )

Depth 361

Annual Charge

6 5/8 % 270 , 200

Annual Maint .

Hopper 396,100

Pipeline 1,506,300

Total $ 2,172,600
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Plan D

as

This alternative would provide for the entrance channel to he

dredged by hopperhopper dredge under the other plans while the

remaining channels would he dredged by pipeline dredge with
with the

material hydraulically pumped to upland, diked disposal areas .

Surveys were conducted for suitable areas within an eight -mile

radius of the intersection of the bay channel and the west

approach channel. - This distance was arbitrarily taken as the

maximum
pipeline length that could be considered since it

approached that which would be required to pump the material to

deep -water in the Gulf of Mexico . A diking cost of $ 15 per linear

foot was assumedassumed based onon an average fill height of 10 feet and

calculating the dimensions of a square disposal area required for

each channel depth . The length of dike thus calculated were 4350 ,

8920 , 12,700 , and 16,560 feet . Land costs were arbitrarily

estimated at $ 1,000 per acre . The availability of land areas were

determined at this stage of study only to the extent
extent that such

undeveloped areas existed and had suitable terrain for containment

and dredge return water . Such area was identified near the

limits of the investigated range, north of U.S. Highway 98

Santa Rosa Pensinsula and in the vicinity of Hernandez Point of

the North east side of Pensacola Bay . Since three boosters

needed for the extremely long pumping distance , the rate of

production is low . Consequently , the construction times estimated

for the hydraulic pipeline dredge is 5 months . The unit costs

also was affected by the pumping distance and ranged around the

$7.25 /yd3 mark . Based upon these assumptions Table 9 shows the

estimated first costs for this alternative .

an

are

The same areas assumed for disposal of the new work were also

assumed for disposal of maintenance material. No additional cost

for purchase of additional land wasland was included in the maintenance

cost estimates. The total average annual charges for upland

disposal are shown in Table 10 ,
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TABLE 9 .

ESTIMATED FIRST COST UPLAND DISPOSAL (Plan D )

Depth
361

Volume (yd 3 )

Hopper
561,000

Pipeline
437,000

Dredging
5,472,000

Diking
62,000

Land 27,000

Total $ 5,561,000

TABLE 10

AVERAGE ANNUAL COSTS UPLAND DISPOSAL (Plan D )

Depth 360

Annual Charge

6 5 / 8 %

384,000

Annual Maint .

Hopper 396,100

Pipeline 2,767,700

Total
$ 3,547,800
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Plan E

or on

1
7
,
0
0

Plan E entails dredging of the entrance channel by hopper

dredge with disposal of the material either offshore the

downdrift beaches , excavation of the interior channels by pipeline

dredge and conveyance of
conveyance of the material to the Gulf by meansmeans of

hydraulic bottom dump barges . Tugs would move the SCOWS beside

the pipeline dredges for filling and thence to the Gulf disposal

areas . Through this method , no non - production time for the dredge

would be involved in conveying the material to the Gulf . It is

estimated that essentially continuous operation of a single large

hydraulic pipeline dredge would require up to 6- 3,000 cubic yard

dump barges and 3- 1,500 h.p. tugs. The evaluative studies noted

for Plan A to determine the impacts of disposal of the inter

harbor channel material inin the Gulf. would also be required for

Plan E. This plan like Plan A is considered to have a high degree

of acceptability with the state of Florida and other local

interests. The economies of this type operation improve as the

quantity of material to be moved increases . Construction times is

estimated at 1 month for hopper dredging and 2 months for the dump

barge portion . Filling time for each barge using a 24 " dredge

would vary from 1-2 hrs depending on depth of cut . It

estimated that the average time required to travel to the disposal

site , dump , and return was 3.81 hours . Operations were estimated

to be carried on 18 hr . a day for an average of 24 days per month .

The estimated first costs for Plan E are shown in Table 11 .

was

TABLE 11

ESTIMATED FIRST COST DUMP - SCOW ( Plan E )

Depth 361

Volume (yd 3 )

Hopper 561,000

437,000Dump - scow

First CostFirst
$ 2,664,000

-13
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TARLE 12

AVERAGED ANNUAL COSTS DUMP SCOWS (PLAN E )

Depth
36 '

Annual Charge

6 5 / 8 % $ 1,652,200

Annual Maint .

Hopper 396,100

Pipeline & SCOWS $ 1,072,200

Total $ 1,652,200

TABLE 13

BENEFIT- COST RATIO COMPARISONS FOR ALTERNATIVE PLANS

Depth 361

Plan A 0.94

Plan B 0.76

Plan C 0.50

Plan D 0.31

Plan E 0.65.
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Table 13 indicates that based upon the preliminary cost

estimates and assumption made therein that several alternative

plans appear to produce benefits greater or near that of the

expected cost . This comparison suggests that hopper dredging ,

overboard disposal and dump barges may be economically feasible

and that diked disposal , whether upland or along the shore , appear

to be unworthy of further study from an economic view point .

ENVIRONMENTAL EVALUATION OF ALTERNATIVES

In general , Alternative Plan B is the least environmentally

desirable plan because of the adverse impacts associated with

overboard disposal of silty and polluted dredged material. This

plan is basically unacceptable to local interests for these

reasons . Alternative Plan C and D , would eliminate the adverse

impacts associated with the open water disposal of dredged

material : however , Plan С could slightly affect circulation

adversely in Pensacola Bay and Plan D would cause significant

adverse social and terrestrial habitat impacts. Alternative Plans

A and E would be the more
the more environmentally desirable and overall

acceptable to local interests because they would eliminate most of

the adverse impacts on the water quality of Pensacola Bay . The

acceptability of these plans could be enhanced further if the

option of beach nourishment with the material excavated from the

entrance channel could be assured .

CONCLUSIONS AND STUDY DIRECTION

The basic purpose of this report is to determine if further

studies should be conducted on Pensacola Harbor . The alternatives

to " No - Action " that have been screened from possible solutions

have been evaluated in terms of firm benefits , preliminary cost

estimates and only essentially obvious environmental impacts . On
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the basis of these evaluations three alternatives are indicated to

be above or near economic feasibility , two of which are indicated

to have a high degree of environmental acceptability . On the

basis of these evaluations, further more detailed studies of the

acceptable plans are warranted .

areAlternatives investigated that not indicated to warrant

further study are open water disposal in Pensacola Bay , Island

construction or land development along the shoreline , upland

disposal of dredged material and the use of bucket dredging

equipment. Open water disposal of dredged material adjacent to

the channels in the bay is the mostmost economical plan and is the

practice that has been followed historically . However , this

practice has been stopped by opposition from the state of Florida

and is regarded as unacceptable to Federal Agencies , the state and

local interests as a
a means for modification and future practice .

Filling of shoreline areas or island creation are not economically

competitive or environmentally desirable . Upland disposal is not

competitive plan due to the great distance that would be

required to pump the dredged material and the associated high

costs that would be involved . Basically development that

surrounds the Pensacola Bay area is such that areas of sufficient

size neither exist acceptable for dredged material

disposal within what be considered practical pumping

distance from the bay channels . The basic problem in considering

bucket dredging equipment is its non -availability .

a

nor are

can a

areThe two plans indicated to have the greatest merit two

alternatives for conveying the dredged material to the Gulf of

Mexico for disposal. These are use of
use of a hopper dredges for the

complete plan of improvement and the use of a hopper dredge for

the entrance channel and the more conventional pipeline dredge in

combination with the dump barges for the interior channels. Both

of the better plans face common problems and would require similar

studies for further analysis . Both types of equipment (hopper

dredges and dump barges ) are presently in limited supply .
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However , there are indications that this equipment will be

produced in greater numbers in the near future and is being

increasingly relied upon for dredged and dredged material disposal

at other ports where dredged material disposal options not

adversely affecting water quality do not exist .

?
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APPENDIX D

RESULTS OF THE PENSACOLA, FLORIDA

OCEAN DREDGED MATERIAL DISPOSAL SITE





PRELIMINARY RESULTS OF THE PENSACOLA , FLORIDA

OCEAN DREDGED MATERIAL DISPOSAL SITE SURVEY

a

In November 1983, the Environmental Protection Agency (EPA )

conducted survey of the existing Pensacola , Florida Ocean

Dredged Material Disposal Site (ODMDS ) (Site A ) and a Control Site

(Site B ) which is located approximately 5 nautical miles west of

the Existing Site (see Figure 1 ) . The survey was conducted from

EPA's OSV ANTELOPE during November 21-26 , 1983; data was obtained

on the physical and chemical characteristics of bottom sediments .

was

on

The primary objective the survey to identify any

potential movement of dredged material from the disposal site and

to evaluate the effect of disposal activities organisms

indigenous to the Pensacola, Florida ODMDS area . This report

provides a preliminary analysis of the videocamera , still camera ,

fathometer and diver findings . A detailed survey report on the

survey results and findings will be completed in the future .

aThe videotaping
provide

s direct visual assessment of the

bottom beneath the ship . Loran - C coordinates
coordinates are continuously

superimposed on the videopicture to provide constant record of

camera location . The fathometer data when correlated with Loran - C

coordinates provides a continuous reading of changes in bottom

topography . Dives were made at the center of the existing site to

provide a visual assessment of bottom conditions and sediments ,

and to obtain still photographs and hand cores .

--
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METHODOLOGY FOR VIDEOTAPING

Two transects each were made of Site A and Site B while

continuously running the videocamera linked to a VHS recorder.

Approximately 10 hours color videotape were viewed and recorded

with a VHS color videotape recorder . Loran - C coordinates of the

vessel's position were recorded directly onrecorded directly on the videopicture to

provide an accurate recordrecord of camera locations . Two 750 watt

lights were used to improve picture quality . Figures 2 and 3 show

the ship course
course in relation to the site boundaries during the

videotaping session .

was

Underwater television provides direct and highly detailed

visual assessment of a relatively narrow track ( several meters

wide ) of the bottom . Upon viewing the
videotape

, it became

apparent that three bottom types were present (see Figures 6 and

7 ) . A bottom determination made hy identifying the most

common bottom type observed since the last entry in the videotape

log. In some instances the bottom type observed was a combination

of twotwo bottom types , or constantly fluctuated fromfluctuated from one type to

another and back again . In these cases, both bottom types were

entered in the log.

Periodically , the VHS footage, Loran - C coordinates, and bottom

type were recorded on a videotape observation log . The respective

bottom types are recorded in coded form in Figures 2 , and 3. The

combination of coded charts , videotape log , and videotapes

constitute an effective system for reviewing underwater pictures .

-3



METHODOLOGY FOR FATHOMETER READINGS

were

on

Two transects
each

made of Site A , and Site B while

continuous readings of bottom elevation were taken the ship

fathometer . In both cases , the transect
the transect placement was designed to

allow the ship to pass over each sample station and to bisect the

site into four approximately equal parts (see Figures 4 ,Figures 4 , and 5 ) .

As a result portions of the
of the transect of Site Alie outside the

site; all of the transects of Site B lie totally within the site

boundaries . Loran - c coordinates were periodically marked directly

on the fathometer readings to monitor the ship's course as it made

transects of the sites .

The fathometer readings along with the ship's course , were

transposed on to 1 " = 1 / 4 mile scale maps of the respective sites .

Contour lines then inserted to aid in assessing bottom

contours and relief.

were

DIVE METHODOLOGY

Three dives utilizing two divers each , were made at the center

of Site A. During each dive , divers collected hand cores, video

pictures , still photographs , and made a visual assessment of

surface and sub - surface sediments . Hand cores were used to

visually assess profiles of bottom sediments . The videotapes , and

still photographs allow for a more detailed assessment of surface ,

and sub -surface sediments , and features, and also allow for a more

detailed interpretation of the videotape at a later time .

-4
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VIDEOTAPE ANALYSIS

Characteristic Bottom Types

was one or more

Three bottom types were identified from the videotapes . The

area surveyed assigned of these categories

according to the code described in Figures 6 and 7 . Due to the

variable factors involved in underwater videotapin
g, i.e., ship

speed, field of view , distance of camera
camera from the bottom , and

clarity of the water , the classification system represents only

visually identifiable changes in the appearance of the bottom .

Site Characteristics

Site A and Site B are the existing Ocean Dredged Material

Disposal Site for Pensacola , Florida and the Control Site ,

respectively . Two transects were made of each site while towing a

sled -mounted color videocamera (see Figures 2 , and 3 ) . An attempt

was made to have the camera pass directly over each of the sample

station's . However , due to the slow towing speed , winds, and

currents, this was not always possible. For Site A , each transect

began and ended approximately 0.5 mile outside the site and passed

through the center of the site . Transects of Site B
also

attempted to pass over each station , and each transect started and

ended at the site boundary lines. This permits comparisons to be

made of bottom features in and outside Sites A , and Site B.

Portions of the video footage was poor, due to cloudy waters.

The topography of the area is generally flat with intermittent

sand ripples . Infrequently starfish , small finfish , and sand

dollars were visible both in and outside Site A , and inside Site

B. Surface sediments in and outside Site A and in Site Ball

appeared to be sandy in texture and have a similar yellow color

-7 .



no

with very little
little change over the entire area viewed . Bottom

topography and features were also consistent throughout the viewed

area , with evidence that would indicate previous disposal

activities (e.g. , wood bits , harbor rubble , rocks, or mounds ) .

Bottom sediments and features were similar throughout the area

viewed. The superimposed Loran - C coordinates were quite helpful

in determining the precise location of the camera . .

FATHOMETER DATA ANALYSIS

Figures 4 and 5 show the ship's transect of Site A and B while

fathometer readings werewere being taken . Associated depths were

marked at intervals along the transect line. Contour lines were

then drawn to allow for an interpretation of bottom relief .

as or

The fathometer records do not
records do not warrant detailed study , but are

useful for a general assessment of bottom topography and relief .

The primary purpose of this data is to determine the presence of

natural geologicgeologic formations such mounds elevated areas

caused by previous disposal activities. This data also aids in

determining the
the movement of dredged material out of the site .

Frequency and rate of change in bottom elevation was greater at

Site A than at Site B. However , these differences not

considered significant. Barge operators commonly deposit dredged

material in the center of a disposal site , or in the portion of

the site closest to the dredging activity the center and the

northern section of Site A respectively . There was no evidence of

significant mounding in these areas or in any portion of the site

surveyed.

are

A slightly elevated area was
was evident in the southeast section

of Site A which may be the result of previous disposal activities .

Since 1975, approximately 1.8 million yd3 of dredged material

have been deposited at Site A. If it is assumed that this volume

of material was evenly distributed throughout the site, it would

-8
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raise the bottom elevation approximately 2 feet 9 inches.

If this

material were not evenly distributed , mounds would have developed

which would be much higher than the elevated area
in Site A. It

is also possible that all disposed materials have been dissipated

by normal oceanic wave energy forces .

DIVE RESULTS

The primary purpose of the dives at the center of Site A was to

allow for a more detailed interpretation of videopictures, and to

obtain still photographs. Additionally , the collection of hand

cores and a direct assessment of surface and subsurface sediments

was obtained.

aThe hand cores and diver excavations revealed dark layer

consisting primarily of sand , with a small percentage of dark fine

material mixed in below surface sediments . The darker sediments

were approximately two to three inches below the surface ,

and were from one to four inches in thickness . Similar dark

sediment layers were evident in two of the 56 box56 box corer grain

size , and sediment trace metal samples collected during the

survey . This darker material may be a result of previous disposal

activities or may simply be naturally occurring darker sand

grains. Sediment grain size and sediment metal data and analyses

will be included in the final survey report and will provide more

information on the content and distribution of this material .

CONCLUSION

Based on these preliminary results, there was no evidence of

significant adverse environmental effects caused by previous

disposal activities . Site A is located in a high energy area and

has been able to assimilate previously deposited dredged

materials. The site has been used for dredged material disposal

for at least 30
years

and has shown little
any physical

evidence of previous disposal activities.

$

if any
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Figure 5

Type 1 . Sandy bottom

innled sand .

i fla : to slightly

Type 2 Small scale sard ripples ( .. ) Smal !

sand ripples , approximately 1 " -3" high .
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Figure ?

Турс 3 . Large scale sard ripples ( - ) Larger

sard ripples , approximately 6 " - 8 " high .
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SITE A

EXISTING SITE VIDEO TAPE LOG

PENSACOLA , FLORIDA

November 83

VCR

COUNT

LOPAN - C

READING

BOTTOM TYPE

DESCRIPTION

START FIRST TRANSECT

1

1

ܝ
ܢ

to

1

1
0

1

1

1

2

2

2

2

2

2

10

to

1

1
1

to

to

2

2
ܝ
ܝ
ܙ

1

1

1
1

1

1

2

ܝ
ܝ
ܙ

to 2

302

340

343

362

380

390

397

410

437

461

480

498

510

530

551

572

590

600

612

621

631

645

658

667

682

700

710

730

742

754

760

773

787

803

818

826

839

850

864

874

888

900

916

13204.6

13204.9

13205.0

13205.1

13205.3

13205.4

13205.5

13205.7

13206.0

13206.4

13206.7

13206.9

13207.1

13207.5

13207.7

13208.0

13208.3

13208.4

13208.6

13208.8

13208.8

13209.0

13209.2

13209.4

13209.6

13209.9

13210.0

13210.2

13210.3

13210.4

13210.5

13210.5

13210.8

13211.1

13211.3

13211.5

13211,7

13211.9

13212.3

13212.6

13212.8

13213.1

13213.3

47105.3

47105.4

47105.3

47105.0

47104.8

47104.8

47104.8

47104.7

47104.5

47104.3

47104.2

47104.1

47104.0

47103.9

47103.7

47104.1

47103.7

47103.4

47103.2

47103.5

47103.3

47103.3

47103.1

47103.3

47103.0

47102.8

47102.6

47102.4

47102.2

47102.1

47102.4

47101.9

47101,6

47101.8

47101.4

47101.5

47101.3

47101.3

47101.1

47101.0

47101.1

47101,1

.47100.9

1

1

1

1

1

1

1

1

1

no data

no data

I
L
o
m
o
n
d
o

ܝ
ܝ
ܙ

to 2

2

1

1 to 2

2

ܝ

ܕ

ܝ
ܝ
ܕ

1

1

1

1

1

to 2

2

n
o

ܝ
ܙ
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(SITE A ) ( Cont'd )

PENSACOLA , FLORIDA

VCR

COUNT

LORAN - C

READING

BOTTOM TYPE

DESCRIPTION

1

1

1

927

939

950

965

973

983

996

1006

1016

1025

1038

1050

1061

13213.5

13213.8

13213.9

13214.3

13214.4

13214.5

13214.7

13214.9

13215.1

13215.3

13215.3

13215.6

13215.9

47100.9

47100.7

47100.4

47100.4

47100.5

47100.2

47100.0

47099.7

47099.7

47099.6

47099.6

47099.6

47098.8

2

2

2

2

2

2

1 to

1 to

2

2

END FIRST TRANSECT

START SECOND TRANSECT

2

2

2 .

2

1

1

1

1

1

to 2

to 2

1259

1270

1288

1299

1306

1316

1325

1335

1345

1357

1365

1372

1375

1387

1399

1409

1419

1431

1439

1455

1465

1472

1478

1490

1500

1508

1520

13222.2

13222.3

13221.4

13221.0

13220.6

13220.2

13219.8

13219.4

13218.9

13218.3

13217.9

13217.6

13217.4

13217.0

13215.4

13216.1

13215.8

13215.4

13215.1

13214.5

13214,2

13213.9

13213.8

13213.4

13213.1

13212.9

13212.3

47104.0

47103.9

47103.4

47103.3

47103.4

47103.4

47103.3

47103.4

47103.1

47103.0

47103.2

47103.0

47102.8

47103.1

47102.6

47102.6

47102.7

47102.3

47102.5

47102,1

47102.2

47101.8

47101.7

47101.7

47101.6

47101.8

47101.2

1

1

1

1

1

1

1

1

1

no data

no data

to 2

2

2

2

2

2

2

2

10

no data

no data

1

1

I

-15



SITE A ( Cont'd )

PENSACOLA , FLORIDA

VCR

COUNT

LOPAN - C

READING

BOTTOM TYPE

DESCRIPTION

1

1

1

1

1

2

2

2

2

2

2

2

2

1

1

1530

1540

1543

1553

1566

1573

1580

1588

1600

1610

1620

1630

1640

1651

1661

1672

1683

1688

1698

1708

1718

1724

1734

1738

1750

1755

1765

1775

1785

1795

1803

1813

1822

1837

: 13212.1

13211.6

13211.4

13211.1

13210.4

13210.0

13209.7

13209.4

13209.0

13208.4

13207.8

13207.5

13206.9

13206.4

13205.9

13205.5

13205.0

13204.8

13204.3

13203.9

13203.4

13203.1

13202.6.

13202.4

13202.0

13201.9

13201.3

132nn . 9

13200.5

13200.0

13199.6

13199.3

13198.6

13198.3

47101.3

47101.2

47100.9

47101.2

47100.8

47100.7

47100.9

47100.9

47100.9

47100.5

47100,2

47100.1

47100.0

47199.9

47100.1

47099.8

47099.9

47099.7

47099.5

47099.5

47099.6

47099.5

47099.1

47099.1

47099.2

47099.3

47098.8

47098.8

47098.7

47098.7

47098.9

no data

no data

2

1

1

1

1

ܝ
ܙ

1
1
1

ܝ
ܙ

1

ܝ
ܝ
1ܙ

1

1

1
1
1

no data

no data

no data

END SECOND TRANSECT
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SITE B

PENSACOLA , FLORIDA

VCR

COUNT

LORAN - C

READING

BOTTOM TYPE

DESCRIPTION

START FIRST TRANSECT

2339

2347

2356

2366

2376

2387

2396

2408

13147.5 47092.5

13147.9 47092.1

13148.1 47092.1

13148.4 47092.4

13148.7 47091.9

13147.0 47091.7

13149,2 47091.7

13149,6 47091.6

END FIPST TRANSECT

1

1

1

1

1

1

1

1

START SECOND TRANSECT

2414

2428

2440

2452

2465

2475

2486

2499

2509

2520

25 30

2540

2550

2560

2571

2583

2593

2600

2610

2620

26 30

2647

2656

2676

2686

2696

2714

2724

13144.3

13144.0

13143.7

13143.4

13142.9

13142.7

13142.4

13142.2

13142.1

13141.8

13141.6

13141.3

13141.3

13141.2

13141.2

13140.9

13140.7

13140.6

13140.8

13140.1

13139.9

13139.6

13139.5

13139.0

13138.8

13138.6

13138.6

13138.6

47095.3

47095.0

47095.3

47094.9

47095.4

47094.6

47094.2

47094.6

47094.4

47094,2

47094.4

47094,0

47094.4

47093.8

47093.7

47093.7

40093.7

47093.5

47093.3

47093.2

47092.9

47092.7

47092.5

47092.4

47092.3

47092.4

47092.0

47092.0

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

2

2

1

1

1

1

1

1

1

2

END SECOND TRANSECT
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1.0 INTRODUCTION

During the period November 21-26 , 1983, the Environmental Protection

Agency (EPA ) conducted a survey of the existing Pensacola , Florida Ocean

Dredged Material Disposal Site (ODMDS) (Site A ) and a Control Site (Site B )

which is located approximately 5 nautical miles west of the existing site .

The survey was conducted from EPA's OSV ANTELOPE and focused on benthic

macroinfauna as well as the physical and chemical characteristics of bottom

sediments .

The primary objective of the survey was to identify any potential move

ment of dredged material from the disposal site and to evaluate the effect

of disposal activities on organisms indigenous to the Pensacola , Florida ODMDS

area .
This report provides results of the benthic macroinfauna and sediment

grain size analyses. The benthic habitat and community analysis of each site

is presented and similarities /dissimilarities between disposal and control

sites are evaluated . These results are compared with the ODMDS survey con

ducted by EPA in January and June , 1980. .

2.0 DESCRIPTION OF STUDY AREA

The Pensacola , Florida ODMDS survey area is located at the existing

ODMDS (Site A ) located approximately 4.5 km south of the entrance

Pensacola ship channel between Perdido Key and Santa Rose Sound (Figure 1 ) .

This site is west of the Caucus Channel . The Control (Site B ) is located

approximately 9.5 km west of the existing site and 5 km south of Gulf Beach ,

Florida .

Loran - C coordinates provided by EPA were extrapolated to latitude and

longitude for each station . Table 1 presents station coordinates , depth ,

and qualitative description of bottom sediments for the 1980 and 1983 surveys .

1 .
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Table 1 .
Station depths, latitude / longitude coordinates and bottom type

at ODMDS, control, and 1980 ODMDS survey sites .

ODMOS

(Site A ) Depth ( m ) Latitude / Longitude Bottom Type

Sta . 1 9.4 30 ° 16.3'N 87 ° 18.8'W Sand

2 9.1 16.0'N 18.6'w Sand

3 11.6 15.1'n 19.4'W Sand

11.5 16.6'N 19.7'w Sana

5 10.7 16.6'N 18.3'w Sand

6 11.2 16.9'N 17.8'w Sand

7 11.3 15.7'N 18.4'W Sand

8 14.7 15.5'N 20.1'w Sand

9 9.0 17.1'N 19.7'W Sand

Sta . 10 10.7 30 ° 14.8'N 87 ° 25.4'w Sand

11 11.5 14.6'N 24.6'w Sand

12 12.6 14.2'N 25.7'w Sand

13 10,8 15.2'N 26.1'w Sand

14 13.8 15.4 ' N 24.9'W Sand

ODMDS

(IEC , 1980 )

Sta . 11 11.0 30 ° 16.4'N 87 ° 18.8'W Sand

12 10.0 17.2'N 19.8'W Sand

3



The bottom substrate consists of fine to medium grade sand with little or
no

silt /clay fraction and may appear flattened or as sand ripples .
Based on

preliminary results of underwater video tapes and dive reconnaissance, Site

A is located in a high energy area and little , if any , physical evidence of

30 years of disposal activities is apparent .

3.0 PREVIOUS INVESTIGATIONS

Besides the previous Pensacola ODMDS survey conducted by EPA in 1980 ,

several other environmental investigations have been conducted within a 50 km

radius of the study area . Stations sampled by Bault ( 1972 ) in his assessment

of the hydrology of Alabama estuarine areas as part of a Cooperative Gulf of

Mexico Estuarine Inventory , were in proximity to Site B. Parameters studied

included micronutrient and chemophysical factors , and tidal and meteorologi

cal effects . The geology of the sediments in the study area has been reviewed

by Ludwick (1964 ) and Doyle and Sparks (1980 ) . One transect , consisting of

five stations, included in the ESCAROSA I study conducted by the Florida

Coastal Coordinating Council ( 1973) was in close proximity to the survey site

and included data on sediment composition , trace metal and pesticide charac

teristics . TechCon ( 1980 ) and Continental Shelf Associates (1981, 1982 ) inves

tigated benthic communities at the mouth of Mobile Bay , while Racal - Decca

Survey (1982) investigated benthic communities offshore of the Ft . Morgan

peninsula. west of Control Site B. SUSIO ( 1977 ) and Dames and Moore (1979 )

conducted environmental surveys on the continental shelf of Mississippi, Ala

bama , and eastern Florida for the Bureau of Land Management.
Some of the

nearshore stations were in proximity to the present study area . Recently ,

the Mobile District Corps of Engineers has sponsored several studies in off

shore waters of Mississippi and Alabama including physical oceanography



(Kjerfve and Sneed , 1984 ) , benthic macroinfauna and sediment composition

(Shaw et al. , 1982) , and trace metal and organic chemistry of existing and

potential offshore disposal sites (Harmon Engineering & Testing , 1983) .

Portions of the above study areas are considered to have sediment and fau

nal characteristics comparable to Sites A and B. Selected biological char

acteristics of the area in the vicinity of the study area have been reviewed

by Boeschung (1957 ) , Christmas and Gunter ( 1960 ) , Upshaw et al . (1966 ) ,

Chermock et al. (1974 ) , TerEco Corporation (1979) , Bureau of Land Management

(1981) , and Victor & Associates (1983) .

4.0 METHODOLOGY

4.1 Bottom Sampling

A box corer , which collects an undisturbed surface area of 0.06m ? of

bottom , was used to collect macroinfauna and sediment grain size samples .

Three box core samples (replicates) were collected at each of 14 stations to

penetration depths averaging 9.8 cm . A subsample for sediment analysis was

taken from each replicate and refrigerated . The remainder of the sample was

washed through a 0.5 mm mesh screen for macroinfauna . Each sample was pre

served in 10% formalin solution and sent to the laboratory of Vittor & Asso

ciates , Inc. for analysis .

4.2 Sediment Grain Size

The sediment grain size samples were analyzed using standard sieve /

hydrometer techniques ( Folk , 1980 ) . Preliminary analysis revealed that most

samples were composed of clean fine sand and that hydrometer measurements were

not required for all replicates . The weight percentage for each one- phi inter

val was recorded . Calculations of percent sand , percent silt -clay , mean phi,

sorting coefficient, skewness , and kurtosis were computed for each replicate

according to Folk . Attachment I contains the grain size replicate data , in

cluding sample weights , textural description , and Folk's statistics .



4.3 Macroinfauna

Macroinfaunal samples were stained with a solution of 1 % Rose Bengal

upon arrival at the laboratory and then re - sieved to remove the fine parti

cles .
The organisms were sorted by major taxon group , i.e., Annelida, Arth

ropoda , Mollusca , Echinodermata , and Other Miscellaneous Phyla , and identi

fied to the species level. Unidentifiable immature or damaged animals were

taken to the lowest practical identification level (LPIL ) . A representative

of each species identified was placed in a voucher collection designated for

the EPA Pensacola study site .

Wet weight biomass determinations were made of the major taxon groups

q
a
d
i
n by replicate . Samples were blot -dried and weighed to the nearest 0.1 mg .

Attachment II contains the biomass replicate data ,

5.0 RESULTS

5.1 Bottom Habitat Characterization

Preliminary results of diver observations, television videotapes , and

still - camera photographs showed that the substrate at both sites was composed

of clean sand sediment.
Sand ripples noted in the survey indicate a rela

tively high energy habitat .

The grain size analysis revealed that all but two stations were come

posed of moderately , well - sorted sand : stations 6 and 9 contained replicates

of poorly sorted sand. The percentage of sand ranged from 87.0 to 99.9% and

-

silc / clay from 0.1 to 13.0 % . Table 2 presents the general sediment parame

ters for the survey sites based on mean station values .

5.2 Macroinfauna

5.2.1
Faunal Composition , Abundance , and Community Structure-- CPA

Pensacola 1983 Survey

The species composition at each of the nine ODMDS stations and five

6



Table 2 .
General sediment parameters for EPA - Pensacola survey sites , 1983.

Mean values of three replicates per station .

ODMDS

(Site A ) Sediment

Descrip .

%

Sand

% Mean

Silt -Clay phi
Sorting Skewness Kurtosis

St. 1 Sand 99.1 0.9 1.56 0.59 0.071 1.34

2 Sand 99.6 0.4 1.52 0.56 0.001 1.30

3 Sand 98.6 1.6 1.77 0.72 0.043 1.05

4 Sand 97.0 3.0 2.02 0.66 -0.099 0.88

5 Sand 99.2 0.8 1.59 0.51 0.046 1.28

6 Sand 92.6 1.4 1.95 1.43 0.109 2.00

7 Sand 99.8 0.2 154 0.65 -0.050 1.12

8 Sand 97.8 2.2 1.85 0.74 0.050 0.93

9 Sand 87.0 13.0 3.01 1.84 0.197 1.68

Mean 96.7 3.3 1.87 0.86 0.041 1.29

Control

(Site B )

St. 10 Sand 99.7 0.3 1.37 0.63 -0.089 1.30

11 Sand 99.3 0.7 1.84 0.64 0.126 0.87

12 Sand 98.8 1.2 1.94 0.66 -0.043 0.77

13 Sand 99.9 0.1 1.62 0.64 0.065 1.27

14 Sand 99.6 0.4 1.49 0.72 -0.069 1.16

Mean 99.5 0.5 1.65 0.66 -0.010 1.07

7



control stations is presented in Appendix A.
A phylogenetic listing of the

macroinfauna collected in 1983 is found in Appendix B. Table 3 presents the

total number of individuals and total number of taxa for the five major groups

collected at study sites A (ODMDS) and B (Control) . A total of -4977 individu

als and 207 taxa were collected from 42 samples . Annelids were the dominant

major taxon ; they were represented by 109 taxa and accounted for 57 % of the

macroinfaunal abundance .
Oligochaetes, Polygordius , Prionospio cristata ,

Aricidea sp . H , Paraonis pygoenigmatica , Exogone lourei, Ophelia denticulata,

Brania wellfleetensis , and Armandia maculata accounted for an average of 75 %

of the annelid community in the study area .

w
y
p
i
n

Molluscs ranked second in dominance at the study area ; they were

represented by 42 taxa and accounted for 26.6 % of the macroinfaunal abundance .

The gastropods Caecum imbricatum and C. pulchellum were more abundant than the

pelecypods Tellina texana and T. versicolor ; these four species accounted for

73% of the mollusc population in the study area .

Arthropods ranked third in the number of taxa ( 33) , but fourth in

number of individuals (4.6 % ) . The amphipod Eudevenopus honduranus was the

only arthropod listed among the twenty most abundant species .

The miscellaneous taxa represented by sipunculids, rhynchocoels ,

turbellarians , brachiopods , and cephalochordates ranked third in the total

abundance (9.5 % ) and fourth in total taxa (17) . The cephalochordate Branchio

stoma floridae occurred at every station and is one of five most abundant

taxa . Other significant species included the brachiopod Glottidia pyramidata

and the sipunculid Aspidosiphon albus . These three species accounted for 84 %

of the miscellaneous taxa individuals enumerated .

The echinoderms contributed only six taxa and comprised 2.3% of che

total macroinfaunal abundance , Most of the individuals were represented by

juvenile ophiuroids and echinoids .

-
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Table 3 . Taxonomic listing of phyla and numerically dominant taxa from

EPA Pensacola 1983 survey sites.

Phylum

Total

% of

Grand Total

No. Taxa

in Phylum

% Total

No. of TaxaPhylum

Annelida

Mollusca

Arthropoda

Echinodermata

Miscellaneous

2837

1322

230

116

472

57.0

26.6

4.6

2.3

9.5

109

42

33

6

17

52.7

20.3

15.9

2.9

8.2

Total 4977 207

NUMERICAL DOMINANTS

Taxon No. Individuals % Total Cum % f

*
I
EOligochaeta ( 0 )

Polygordius ( LPIL ) ( P )

Caecum imbricatum (M )

Prionospio cristata ( P )

Branchiostoma floridae ( C )

Caecum pulchellum (M )

Aricidea sp . H ( P )

Paraonis pygoenigmatica ( P )

Exogone lourei (P )

Tellina texana ( M )

Ophelia denticulata ( P )

Eudevenopus honduranus ( A )

Brania wellfleetensis ( P )

Armandia maculata ( P )

Tellina versicolor (M )

Olivella sp . B (M )

552

502

463

344

343

339

223

177

107

106

98

78

76

72

59

58

11.09

10.09

9.30

6.91

6.89

6.81

4.48

3.56

2.15

2.13

1.97

1.57

1.53

1.45

1.19

1.16

11.09

21.18

30.48

37.39

44.28

51.09

55.57

59.13

61.28

63.41

65.38

66.95

68.48

69.93

71.12

72.28

13

5

12

12

14

11

14

10

9

13

12

8

12

13

8

12

(A ) Arthropoda , ( C ) = Cephalochordata , ( M ) - Mollusca ,

( 0 ) - oligochaeta , ( P ) = Polychaeta

frequency of occurrence (maximum = 14 )
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Offshore Dredged Material Disposal Site

The community structure parameters of the nine disposal site sta

tions and five control site stations are summarized in Table 4 .
The 27 rep

licates at the ODMDS (Site A ) yielded an average of 30 species and 133 indi

vidual organisms per sample . The number of taxa per station ranged from 33

to 85 at stations 1 and 8 , respectively , with a mean of 58 taxa for the site .

The number of individuals per station ranged from 123 to 809 at stations 2

.

and 4 , respectively , with a mean of 399 organisms per station . Density (num

ber of individuals.m-?, ranged from 684 at station 2 to 4495 at station 4 ,

-2

with a mean station density of 2219 individuals.m The density and number

of taxa per station are graphically depicted in Figure 2 for ODMDS (Site A ) .

Species diversity ( H ' , base e ) ranged from 2.55 to 3.73 and species

evenness ( j ' ) ranged from 0.63 to 0.84 at stations 9 and 8 , respectively , with

means of 2.96 and 0.74 for Site A. Species richness (D ) ranged from 6.14 ac

station 1 to 15.07 at station 8 with a mean of 9.68 for the site .

Annelids comprised the greatest mean percentage of individuals

(63.3%) followed by molluscs (22.9 % ) , miscellaneous taxa (7.6 % ) , arthropods

(4.1% ) , and echinoderms (2.1% ) ( Table 5 ) . Wet weight biomass measurements

reflect slight variability between stations due to the presence of large mol

luscs and thin shell weights at stations 4 and 9 .

Control Site

-

The 15 replicates collected at the control site yielded an average

of 24 taxa and 92 individual organisms per sample . Number of taxa per sta

tion ranged from 33 to 61 at stations 10 and 11 , respectively , with a mean of

46 taxa for the sice ( Table 4 ) . Number of individuals per station ranged from

110 co 498 at stations 10 and 11 , respectively , with a mean of 277 organisms

per station . Density (numbers of individuals.m-?) ranged from 612 ac stacion

10 to 2767 at station ll , with a mean station density of 1536 individuals.m

-2

10



Table 4 .
General community structure parameters for EPA - Pensacola survey

sites , 1983. Three replicates per stacion .

ODMODS

(Site A ) Total

Taxa

Mean

Density

(no./m ? )

Total

Indiv .

Species

Diversity

(He ' )

Species

Evenness

( J ' )

Wet Wgt .

Biomass

Species

Richness

( D ) ( 8 /m2)

Sta . 1 33 183 1017 :673 · 2.64 0.76 6.14 3.5159

2 35 123 684 + 145 2.78 0.78 7.06 6.8757

3 62 538 2989 + 1046 3.17 0.77 9.90 3.6155

4 77 809 4495 + 2241 3.00 0.69 11.35 7.16.0709*

5 56 361 2006 + 315 2.99 0.74 9.34 8.2402

6 76 603 3350_1931 2.91 0.67 11.72 3.7051

7 40 229 1273395 2.83 0.77 7.18 1.8575

8 85 264 1467497 3.73 0.84 15.07 108.5424**

9 59 484 2689-3127 2.55 0.63 9.38 12.8982

Mean 58 399 2219 2.96 0.74 9.68 96.1468

Control

(Site B )

Sta . 10 33 110 612 + 127 . 2.90 0.83 6.81 3.0046

11 61 498 2767 + 1812 3.09 0.75 9.66 28.5636
+

12 48 415 2306 + 1715 2.42 0.63 7.80 48.9700+

13 41 177 984–709 3.07 0.83 7.73 27.1095 **

14 46 183 1017487 3.05 0.80 8.64 6.1569

Mean 46 277 1537 2.91 0.77 8.13 22.7609

biomass skewed by mollusc shell weightomass

**

biomass skewed by echinoderm test weight

biomass skewed by large arthropod individual

11
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The density and number of taxa per station are graphically depicted in Figure

3 for the control site (Site B ) .

Species diversity ( H ' ) ranged from 2.42 to 3.09 at stacions 12 and

11, respectively , with a mean of 2.91 for Site B. Species evenness ( J ' )

ranged from 0.63 at station 12 to 0.83 at stations 10 and 13 with a mean of

0.77 .
Species richness ( D ) ranged from 6.81 at station 10 to 9.66 at sta

tion ll with a mean of 8.13 .

Annelids comprised the greatest mean percentage of individuals

(41.1 %) , followed by molluscs (34.4 % ) , miscellaneous taxa ( 14.9% ) , arthro

pods (7.1% ) , and echinoderms (2.5 % ) (Table 5 ) . As reported for Site A ,

variability in wet weight biomass measurements between stations was due to

live animal shell weights .

5.2.2 Faunal Composition , Abundance , and Community Structure--EPA

Pensacola 1980 Survey

Results of field surveys conducted at Pensacola ODMDS during Janu

ary and June 1980 by Interstate Electronics Corporation for EPA are presented

in Appendix A of a Draft Environmental Impact Statement (EIS ) for the Pensa

cola , Florida , Mobile , Alabama, and Gulfport , Mississippi Dredged Material

Disposal Site Designation (U.S. EPA , 1982) . This earlier program differs from

the 1983 sampling program in that only two stations were occupied but a greater

number of replicates (5 ) were taken and two seasonal samplings were conducted .

Faunal analysis involved the identification of only the six dominant taxa and

biomass determination of the major taxon groups . Vittor & Associates has re

evaluated the samples from 1980 and standardized the taxonomy for comparison

with results of the 1983 survey . The species composition data by station are

found in Appendix C and the phylogenetic listing of macroinfauna collected in

1980 is presented in Appendix D.

1
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Table 5 . Percent composition of major taxa groups by station . Percent

ages reflect mean values for each station at EPA -Pensacola sites

collected in 1980 and 1983..

Percent Composition

ODMDS

(Site A ) Annelida Arthropoda Mollusca Echinodermata Miscellaneous

Sta . 1 68.30 0.5 27.9 0 3.3

2

62.6 8.1 23.6 2.4 3.3

3 56.9 4.6 28.1 2.2 8.2

4 66.3 3.7 16.2 2.8 11.0

5 49.9 5.0 27.7 3.0 14.4

6 54.4 0.5 30.0 1.2 13.9

7 78.2 3.0 12.7 1.3 4.8

8 54.5 5.3 30.3 2.3 7.6

9 78.5 6.6 9.7 3.3 1.9

Mean 63.3 4.1 22.9 2.1 7.6

Control

( Site B )

10 60.0 4.5 19.1 2.8 13.-6

11 69.9 5.6 17.5 1.6 5.4

12 13.7 4.8 73.3 3.9 4.3

13 39.5 7.9 38.5 1.1 13.0

14 22.4 12.5 23.5 3.3 38.3

Mean 41.1 7.1 34.4 2.5 14.9

ODMDS

(Jan. '80 )

11

12

Mean

3

46.8

39.0

42.9

35.6

48.3

42.0

3.1

4.4

3.7

9.9

2.0

6.0

4.6

6.3

6.4

( June '80 )

11

12

Mean

32.6

31.1

31.8

20.7

33.4

27.1

36.7

21.4

29.0

1.5

1.2

1.4

8.5

12.9

10.7

13



Table 6 presents the total number of individuals and cotal number

of caxa for the five major groups collected at ODMDS in 1980. The top ranked

groups (Annelida , Arthropoda , and Mollusca ) were rather evenly represented

( i.e. , 34.6 % , 32.5% , and 20.7% by individuals , respectively ; however , the

number of annelid taxa (92) equalled the combined number of all remaining taxa--

in the study area . The percent composition of major taxa groups collected by

season is found in Table 5 .

The pelecypod Tellina alternata was the most abundant taxon col

lected and the only molluscan species listed in the top 15 occurrences .
The

cephalochordate Branchiostoma floridae was the second most abundant species

and was represented at all stations. The cumacean Cyclaspis sp . A and amphi

pods Tittakunara sp . A , Eudevenopus honduranus , Protohaustorius bousfieldi,

Acanthohaus torius sp . B , and Lepidactylus sp . A were included among the 20

most abundant taxa and represented 73% of the arthropods.
The abundant anne

lids Spiophanes bombyx , Apoprionospio pygmaea , Polygordius (LPIL ) , Mediomastus

(LPIL ) , Nepthys picta , Armandia maculata, and Paraprionospio pinnata repre

sented only 50 % of the total group . Echinoderms were represented by the ecni

noid Mellita quinquesperforata .

The community structure parameters for the ODMDS survey in 1980 are

presented in Table 7 . The ten replicates collected at stations 11 and 12 in

January 1980 yielded an average of 53 taxa and 437 individuals with a density

of 1410 individuals.m -2 . By comparison , the June 1980 collection averaged

-2

. 106 taxa , 1158 individuals and 3738 individuals.m Means of measured indices

reflect seasonal community structural differences ; in January , species diver

sity ( H ' ) 2.86 , species evenness ( J ' ) = 0.72 , and species richness ( D )
= 8.56 .

In June, H ' = 3.67 , J ' = 0.78 , and D = 15.20 . In January , annelids and arthro

pods comprised equal percentages of the individuals (42.9% and 42.0 % , respec

tively ) , followed by miscellaneous taxa (6.4 % ) , echinoderms (6.0 % ) , and

16



Table 6 . Taxonomic listing of phyla and numerically dominant taxa from

EPA Pensacola 1980 survey sites.

Phylum

Total

% of

Grand Total

No. Taxa

in Phylum

% Total

No. of TaxaPhylum

Annelida

Mollusca

Arthropoda

Echinodermata

Miscellaneous

1110

665

1043

80

311

34.6

20.7

32.6

2.4

9.7

92

26

45

6

15

50.0

14.0

24.0

3.0

8.0

Total 3209 184

NUMERICAL DOMINANTS

Taxon No. Individuals % Total Cum % f

2

4

4

2

1

Tellina alternata ( M )

Branchiostoma floridae ( C )

Cyclaspis sp . A ( A )

Tittakunara sp . A ( A )

Eudevenopis honduranus ( A )

Spiophanes bombyx ( P )

Apoprionospio pygmaea ( P )

Protohaustorius sp . A ( A )

Acanthohaustorius sp . B ( A )

Polygordius (LPIL ) (P )

Mediomastus (LPIL ) ( P )

Nephtys picta ( P )

Mellita quinquiesperforata (E )

Armandia maculata (P )

Paraprionospio pinnata ( P )

Lepidactylus sp . A ( A )

Abra aequalis (M )

Natica pusilla (M )

Glycera sp . A ( P )

284

227

205

162

152

113

99

99

88

87

80

68

61

58

55

54

48

40

39

8.85

7.07

6.38

5.04

4.73

3.52

3.08

3.08

2.74

2.71

2.49

2.11

1.90

1.80

1.71

1.68

1.49

1.24

1.21

8.85

15.92

22.30

27.34

32.07

35.59

38.67

41.75

44.49

47.20

49.69

51.80

53.70

55.50

57.21

58.89

60.38

61.62

62.83

4

4

2

3

2

4

3

4

2

4

2

2

4

( A ) Arthropoda , ( C ) - Cephalochordata , ( E ) = Echinodermata ,

( M ) Mollusca , ( P ) Polychaeta

frequency of occurrence (maximum = 4 )
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Table 7 . General community structure parameters for EPA- Pensacola survey

sites , 1980 . Five replicates per station .

50.0S

( IEC, 1980 ) Total

Taxa

Msa..

Total Density

Indiv . ( no./m

Species

Diversity

(He ')

Species

Evenness

( J ' )

Species na : ig..

Richness Biomass

( D ) ( g / m )

January

Sta . 11 49 393 1258 + 237 2.82 0.72 8.04 10.4833

12 57 480 1561-558 2.89 0.72 9.07 17.0122

Mean 53 437 1410 2.86 0.72 8.56 13.7478

June

Sta . 11 97 862 2759 + 1014 3.61 0.78 14.50 13.9723

12 115 1474 4717 + 1618 3.73 0.78 15.90 74.6408

Mean 106 1158 3738 3.67 0.78 15.20 44.3066

18



molluscs (3.7% ) ( Table 5 ) .( Table 5 ) . By June, the percent composition of individuals

was equally spread among annelids (31.8 % ) , molluscs ( 29.0 % ) , and arthropods

(27.1%) due primarily to a significant increase in the mollusc populations .

5.3 Numerical Classification Analysis

5.3.1 EPA Pensacola 1983

Both normal (station ) and inverse (species ) classification analy

sis using Czekanowski's index of similarity and group - average sorting were

performed on the EPA Pensacola 1983 data set . Species included in the analy

sis were selected on the basis of those contributing at least 1 % of the total

abundance at any given station , taxa occurring at greater than 75% of the

stations, and /or any taxa showing distinct spatial distribution .
Count data

for the thirty species selected for analysis (sixteen polychaetes , seven

molluscs , two amphipods, one sipunculid , one brachiopod , one echinoderm , and

one oligochaete ) are included in a matrix of station and species groups ad

joining the resultant dendrograms from classification analysis ( Figure 4 ) .

Numerically , these taxa account for 82 % of the fauna collected during the EPA

Pensacola 1983 survey .

Numerical classification of the 14 stations was interpreted at a

four group level . Two major groups were delineated at 50 % similarity , each

of which contained monitoring and control stations . One group (stations 14

to 8 ) was further subdivided at 65 % similarity into Group A (outlier control

station 4 ) , Group B (control stations ll, 12 , 13 and ODMDS stations 5 and 6 ) ,

and Group C (ODMDS stations 3 , 4 , 8 , and 9 ) . The other major station group

(Group D ) contained ODMDS stations 1 , 2 , 7 , and control station 10 .

Classification of the 30 dominant taxa at the 14 stations in Novem

ber , 1983 was interpreted at a six group level (Figure 4 ) . The classifica

tion grouped species based on their overall distribution patterns.
The rela

tionship of the species or species groups to the habitats recognized by the
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classification of stations is most directly dealt with by evaluating a data

matrix rearranged by station and species groups in a two -way table.
Such

nodal analysis is further simplified by computation of measures of frequency

and degree of restriction of species in a group in habitats represented by

station groups . Species group constancy , fidelity , and abundance concentra

tion (Boesch , 1977 ) were assessed for coincidental classifications and the

nodal constancy diagram as presented in Figure 5 .

The spatial distribution of stations is determined primarily by

the occurrence and abundance of several species groups . In general , species

fell into two major groupings -- those with distinct spatial peaks in occurrence

and abundance , and those which occurred ubiquitously throughout the study area

in relatively constant numbers. The division of these major groups is seen at

50 % similarity . Within the latter category , species considered numerically

dominant include representatives of Species Group 1 (Branchiostoma floridae ,

Caecum imbricatum , Caecum pulchellum , Oligochaeta , and Prionospio cristata ) .

These species are well distributed throughout both sites , but are best repre

sented in station Groups A , B , and C.

Species Group 2 (Echinoidea to Paraonis pygoenigmatica ) contained

fewer numerically dominant species than Group 1 , but these species are widely

distributed and show high constancy for the entire study area .

Species Group 3 (Eudevenopis honduranus, Ervilia concentrica , Tel

lina versicolor , and Glycera sp . A ) showed high constancy and moderate fidel

ity to station Groups A and B.

Species Groups 4 , 5 , and 6 appear as outliers with similarities of

35 to 40 % . Species in Group 4 (Platyischnopis sp . A , Eunereis sp . A , Strigella

mirabilis , Boguea enigmatica) were rarely present at control site stations.

Their moderate constancy and fidelity for Groups C and D may indicate a popu

lacion restricted to the habitat ODMOS site . Boguea enigmatica , for example ,
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is generally found in clean sands near tidal passes.

Group 5 is dominated by the seasonally abundant polychaete Poly

gordius (LPIL) which is known to have several population peaks throughout

the year .
This group is present in station Groups B and C , but has a moder

ately high constancy and fidelity for ODMDS stations in Group C.

Group 6 contains the sipunculid Aspidosiphon albus and brachiopod

Glottidia pyramidata . These species are considered outliers in all station

groups .

5.3.2 EPA Pensacola 1980

Numerical classification of two stations over two seasons and 29

taxa for the EPA Pensacola 1980 survey data resulted in an interesting nodal

matrix ( Figure 6 ) . The taxa were represented by fifteen polychaetes, six

arthropods , five molluscs , one cephalochordate , one echinoderm , and one

brachiopod which numerically accounted for 76 % of the fauna collected .

Two station groups were delineated at 50 % similarity, representing

a strong seasonal effect between sampling periods . Likewise , species groups

were ordered according to seasonal population peaks of opportunistic species

and constancy of the ubiquitous and numerically dominant species . Species

not collected in January but with seasonal population peaks in June include

Acanthohaustorius sp . A to Aricidea wassi (Figure 6 ) .
Acanthohaustorius sp .

A , Mediomastus californiensis , Paraprionospio pinnata , Abra aequalis , and

Tellina alternata exemplify those species with irruptive populations.

The other major species group (Branchiostoma floridae to Polygordius

(LPIL) represents a ubiquitous group of species whose populations are either

constant or enhanced by seasonal recruitment patterns, as in the case of

Branchiostoma floridae , Cyclaspis sp . A , Apoprionospio pygmaea , and Nephtys

picta .
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Platyischnopidae sp . A ) and cephalochordates (Branchiostoma caribaeum )

abundant at most stacions . Apoprionospio pygmaea and Spiophanes bombyx were

the most abundant polychaete species .

The trophic composition of the macrofauna in the vicinity of the Pensacola

ODMDS is illustrated in Figure A - 7 . The Pensacola site has a low percent

composition of deposit feeders (<60 % ) and a higher concentration of suspension

feeders, omnivores , and carnivores relative to Mobile and Gulfport . Sed inents

in the vicinity of the Peasacola ODMDS are predominantly sand, while Mobile

and Gulfport have higher concentrations of fine sed iment . High coacentrations

of silt and clay cao clog feeding structures of suspension feeders or cause

problems in the maintenance of burrows or tubes (Gray , 1974 ) ; these reasons

could explain why Mobile and Gulfport had fewer suspension feeders than

Pensacola .

A.2.6 EPIFAUNA

A total of 45 invertebrate and 57 chordate species were captured in otter

trawls in the vicinities of the Mobile , Pensacola , and Gulfport ODMDS s

(Tables A - 15 and A - 16 ) . Bottom dwelling species were best represented by the

sea catfish Arius felis , shrimp Acetes americanus , longspine porgy Seenotomus

caprinus , banded druom Larimus fasciatus, and brown shrimp Penaeus aztecus .

This compared favorably with common epifaunal species previously reported in

the Northeastern Gulf of Mexico (Rogers, 1977 ; Swingle , 1971 ) . Mid -water

species were often taken while the trawl net was lowered or brought to the

surface . Abundances of mid -water species were high for all three sites ,

particularly jellyfish , the squids Loligo pealei and Loliguncula brevis, the

anchovies Anchoa hepsetus and Anchoa micchelli, and Atlantic bumper

Chloroscombrus chsysurus . Many of the species collected in this study are

commercially important (Swingle , 1971) .

Epifauna were similar in the vicinities of the Mobile , Pensacola , and

Gulfport ODMDSs ; however , the number of species and abundances in the Mobile

site were generally higher than the Pensacola and Gulfport sites . Greater

number of
and higher abundance of fish were collected in the vicinity

of the ODMDS s in January than June, which is consistent with reported

spécie
s

A -44



CENTER COORDINATE:

30 *76.4'N , 87'18.6'W

AREA :
• 12

25 km2

• 11

30 * 15.0'N

87'20.0 87'15.0 W

. 100

80

60

P
e
r
c
e
n
t

C
o
m
p
o
s
i
t
i
o
n

40

20

0
11 11 1212

January 1980 June 1980

Stations

Trophic Positions

Deposit

Suspension

munni Omnivore

Carnivore

Unknown

Figure A - 7 . Percent Composition of Feeding Types

in the vicinity of the Pensacola ODMDS

A -45



P
E
N
S
A
C
O
L
A

S
t
a
t
i
o
n

G
r
o
u
p
s

E
P
A

1
9
8
0

5
0

55

Similarity

8
0

9
0

%S
i
m
i
l
a
r
i
t
y

60

50

70

.

100

06

1
0
0

J
u
n

J
o
n

J
u
n

1
2 1
4
5

I
l
s

1
2
1

J
o
n

1
2

2
5

4
7

S
p
e
c
i
e
s

G
r
o
u
p
s

ו
ן

j

1
0 8 9
5 2

4
1

1
5
2

4
0

U

3
3

6
5

3
0 2

4 3
0

2
6

2 2
0

1
2

5

0
3

1
8

6

1)

1
6 9 1
0

2?

o

1
1 5 9 6 1
2

:

B
r
a
n
c
h
i
o
s
t
o
m
a

f
l
o
r
i
d
a
e

C
y
c
l
a
s
p
i
s

s
p

. A

P
l
a
t
y
i
s
c
h
n
o
p
i
d
a
e

(L
P
I
L

A
p
o
p
r
i
o
n
o
s
p
i
o

p
y
g
m
a
e
a

N
e
p
h
t
y
s

p
i
c
t
a

P
r
o
t
o
h
a
u
s
t
o
r
l
u
s

s
p

.A

L
e
p
i
d
a
c
t
y
l
u
s

s
p

.A

B
r
a
n
i
s

w
e
l
l
f
l
e
e
t
e
n
s

i
s

O
n
u
p
h
i
s

e
r
e
a
l
t
a

o
c
u
l
a
t
a

S
p
l
o
p
h
a
n
e
s

b
o
m
b
y
x

A
r
m
a
n
d
l
a

m
a
c
u
l
a
t
a

G
l
y
c
e
r
a

s
p

.л

S
y
a
c
h
e
l
i
d
l
u
n

a
m
e
r
i
c
a
n
u
m

D
i
s
p
i
o

u
n
c
i
n
a
t
a

S
c
r
i
.
i
l
l
a

m
i
r
a
b
i
l
i
s

M
e
l
l
i
t
a

q
u
i
n
q
u
i
e
s
p
e
r
f
o
r
a

P
o
l
y
g
o
r
d
t
u
s

(L
P
I
L
L

A
c
a
n
t
h
o
h
a
u
s
t
o
r
i
u
s

s
p

.A

M
e
d
i
o
m
a
s
c
u
s

c
a
l
i
f
o
r
n
i
e
n
s
i
s

P
a
r
a
u
r
l
o
n
o
s
p
i
o

p
i
n
n
a
t
a

N
a
c
i
c
a

p
u
s
i
l
l
a

A
b
r
a

a
e
q
u
a
l
i
s

S
e
m
e
l
e

p
r
o
f
i
c
u
a

L
i
n
i
a

s
p

. A

G
l
o
c
c
i
d
l
a

p
y
r
a
m
i
d
a
t
a

M
a
g
e
l
o
n
a

s
p

.B

T
e
l
l
i
n
a

a
l
t
e
r
n
a
c
a

A
r
i
c
i
d
e
a

s
p

.H A
r
i
c
i
d
e
a

w
a
s
s
i

r!

5

3
4

5?

< 3 0 1
4

5
2

3
5

U
S

1
4

.

1
8

2
0

2
5

2
8

0 5 ()

ܙ
ܪ
ܐ

1
4

9
1)

S

I
S

7

1
9

1
4
8

(

1
3
0

2
5

2
0

i 0

F
i
g
u
r
e

6.
N
o
r
m
a
l

(s
t
a
t
i
o
n

)a
n
d

i
n
v
e
r
s
e

(s
p
e
c
i
e
s

)n
u
m
e
r
i
c
a
l

c
l
a
s
s
i
f
i
c
a
t
i
o
n

a
n
a
l
y
s
i
s

o
f
m
a
c
r
o

I
n
f
a
u
n
a
l

d
a
t
a

f
r
o
m

E
P
A

P
e
n
s
a
c
o
l
a

1
9
8
0

s
u
r
v
e
y

.

24



5.4 Comparison of EPA Pensacola 1983 Survey UDAWS (Site A ) and Control

(Sice B )

A multivariate analysis of variance (MANOVA ) based on Wilks ' lambda sta

+

tistic was performed to compare Site A and Site B for physical and biologi

cal differences . The physical parameters include those presenced in Table ?

which may reflecc habitat characteristics, i.e. , depth , percent sand , percent

silc - clay , mean phi, and sorting coefficient . The community structure parame

ters listed in Table 4 were used as the biological characteristics of each

site . However , wet weight biomass was not included in the analysis because

of the highly skewed measurements due to mollusc shell and echinoderm cest

weights .

Results of MANOVA indicate that there are not significant differences

between the physical or biological characteristics of the ODMDS (Site A ) and

Control (Site B ) ac a 95% confidence level ( Table 8 ) . T - tests performed on the

individual variables also showed no significant differences between sites

( Table 9 ) .

5.5 Comparison of EPA Pensacola 1980 and 1983 Surveys

In order to make comparisons between the 1980 and 1983 surveys , data from

scacions ll and 12 collected during January , 1980 and stations 1 and 9 collect

ed during November , 1983 were analyzed . Results of community structure parame

ters (Tables 4 and 7 ) , percent composition of major taxa groups ( Table 5) ,

numerical classification analyses (Figures 4 and ó) were utilized for quali

tative comparisons of these survey sites . Disregarding the effects of cocal

taxa and individuals due to differences in replication , the mean station den

sity , species diversity , species evenness, and species richness values were

similar for the cwo sites . However, the percent composition of major taxa

groups were appreciably different between sites , as shown below :



Table 8 Multivariate analysis of variance (MANOVA ) based on Wilks '

lambda statistic performed on physical and community struc

ture parameters at ODMDS and Control Site . Significance at

P =0.05 .

Physical Parameters :

STATISTIC VALUE F NUM DF DEN DF PRUB > F

Wilks ' lambda 0.4148293 2.257009 5 8 0.146484 n.s.

Communicy Structure Parameters :

STATISTIC VALUE

s
e
l

NUM DF DEN DF PROB > F

Wilks ' lambda .7745512 0.339582 6 7 0.8953392 n.s.

. :



Table Results of t - tests performed on individual variables al DOS

and Control Sice . Significance at P = 0.05

VARIABLE SITE MEAN STI) . DEV . T PROY > / ? /

DEPTH Control

ODMDS

z
l
i
n
a

0.3215 n.s.11.88

10.94

1.3142

1.7558

1.1280

1.0341

SAND
0.0941 n.s.

Control

ODMDS

5

9

99.46

96.74

0.4278

4.2694

1.8911

1.3931

SILT - CLAY Control

ODMDS

0.0912 n.s.
5

9

0.54

3.28

0.4278

4.2590

-1.9112

-1.4079

MEAN PHI 0.3585 n.s.
Control

ODMODS

1.65

1.87

0.2372

0.4670 .

-1.1454

-0.95489

SORTING 0.3644 n.s.
Control

ODMDS

5

9

0.66

0.86

0.0363

0.4594

-1.2828

-0.9427

TAYA Control

ODMDS

5

9

0.2102 n.s.
45.80

58.11

10.2811

19.0817

-1.5686

-1.3238

5
INDIVIDUALS Control

ODMDS

0.3123 7.5 .276.60

399.33

169.2699

225.7382

-1.1499

-1.0547

9

DENSITY Control

ODMDS

5 ' 1537.20

9 2218.89

0.3124 n.s.940.2253

1253.9914

-1.1498

-1.0546

H '

u
n 0.7902 n.s.

Control

ODMDS

2.91

2.96

0.2818

0.3467

-0.2898

-0.27219

0.4795 n.s.
Control

ODMDS

5

9

0.77

0.74

0.0838

0.0645

0.6738

0.7298

Control

ODMDS

5

9

8.13

9.68

1.0738

2.7817

0.2595 n.s.
-1.4884

-1.1836



1980 1903

Annelida 42.9 73.4

Arthropoda 42.0 3.6

Mollusca 3.7 18.8

Echinodermata 6.0 1.6

Miscellaneous 6.4 2.6

Although only a few dominant species were shared between the two surveys

according to the nodal matrices (Figures 4 and 6 ) , che contribution of sub

dominant taxa reflects the high diversity of sand habitat assemblages . The

presence of species such as Branchiostoma floridae, Polygordius spp ., Brania

wellfluetensis, Prionospio cristata , Spiophanes bombyx , Armandia maculata ,

and Glycera sp . A , during both surveys indicates a similarity between the

predominantly sand assemblages .

6.0 DISCUSSION

The areas sanpled during the EPA Pensacola surveys in 1980 and 1983 are

representative of sand habitats and their associated fauna found in nearshore

coastal waters (5-20 m depth ) of the West Florida Shelf in the northeastern

Gulf of Mexico .
Results of the 1980 survey depict the seasonal variability of

macroinfaunul populations at the Pensacola site . This temporal pattern was 100

.

expected , as most of the numerically important taxa collected in the study area

are known to have late winter to spring periods of recruitment ( Johnson , 1930 ;

-

Shaw et al. , 1982) .

When compared with benthic studies conducted at a cidal pass at the mouth

of Mobile Bay ('TechCon , 1980 ) and offshore of coastal alabama and Mississippi

( Shaw et al. , 1982) , the assemblage of ubiquitous taxa inhabiting predominancly

sand sediments are similar . These include the polychaetes Spionlarles 'bombyx ,

Arquindi aku... , i'olvmordius spp . , Nieplicvs !! , !.. ulon. ;). ! , ricilia!



wassi, ricide, sp . ll, Boguca enigmatica , Bruniu we ! 1 ! 1 !: 4 cursis , "rivnospiu

cristita , and Poecilochaecus johnsoni; the molluscs Crassinella lunulata ,

Caecum pulchellum , and Caecum imbricatu!" ; the arthropods Protohaustorius sp .

A , Eudevenopus honduranus, Platyischnopidae , Metharpinia floridana , and

Acanthohaustorius sp . A ; the cephalochordate Branchioscoma floridae ; and the

sipunculid Aspidosiphon albus .

With respect to dredging and disposal practices , disruption and destruc

cion of benthic communities result from excavacion , burial, and/ or resuspen

sion of sediments affecting the immediate area of operation . Community re

covery or succession is dependent upon the nature of the physical environ

ment ( i.e. , sediment composition , hydrographic stability ) and the structure

of che surrounding benthic communities.

Early stage succession begins within a few days with the arrival of

swimming crustaceans ( i.e. , amphipods and cumaceans ) and more motile poly

chaetes and echinoderms (i.e., nereids and nephtyids and large ophiuroids )

which immigrate into the defaunated areas as adults from adjacent areas .
More

importantly , the larvae of relatively opportunistic polychaetes and bivalve

molluscs settle randomly or preferentially onto the new substratum from the

overlying water column . The latter (Group I colonizers, sensu stricta McCall ,

1978 ) are characterized by short generation times , small size, high fecundity ,

and high larval availability . These species most commonly experience high

mortality and may disappear locally as a result of competition and / or pre

dation from the more motile immigrants .

Latter phases of succession are usually characterized by the gradual

re - establishment of Group III species which previously inhabited the undis

Curbed area or , in the case where sediment composition is severely altered ,

a new fauna recruited from outside areas (McCall, 1978) . Group III colonizers

are represellCud by the less nubile crustace.1115 , luscii , und misice!!:meon :



phyla and less opportunistic polychautes . These speciei, in contrase tu

Group I colonizers , maintain more or less constant , relatively low popul..

tion densities, are usually larger in size and exhibit lower fecundity and

recruitment potential. Individuals of these species may persist over long

periods of time in the absence of severe perturbations .

Group II species are intermediate in their mode or stage of coloniza

cion and life history strategies as described for the more extreme Groups I

and III. Group II species are larger , more errant, surface and subsurface

burrowing animals and are characteristic species for faunal assemblages .

Trophically , the majority of species in this group may be carnivores .

Candidate species likely to fit within these three groups based on re

sults of the present study are listed in Table 10 . Tentative categoriza

tion of species are based on their population patterns, as exhibited in the

present study and inference from other colonization and natural history

studies of similar estuarine and nearshore areas (Reish 1972 , 1973; Wass

1967 ; Boesch et al. , 1976 ; McCall 1978 , Johnson 1980 , Shaw et al. , 1982) .

Confirmation , however, must await successional studies of infaunal benthos

which , co date, have not been performed along the northern Gulf coast .

No stacistically significant differences of the physical and biological

coinmunity characteristics were found between EPA Pensacola ODMDS (Site a ) and

Control (Site B ) . Community structures and faunal assemblages delineated from

the 1980 and 1983 surveys reflect the similarity of taxa characteristic of

shallow offshore Sund habitats , especially when the November, 1983 and Janu

ary , 1980 data sets are compared .



Table 10 .
Possible candidate species for Groups 1 , lf, and III colonizer's

of offshore sand faunal assemblages in the EPA Pensacola scudy

area .

Group I

Paraprionospio pinnata Polygordius spp . Mellita quincuespetorata

Mediomascus spp . Branchiostoma floridae Glycera sp . A

Armandia maculata Brania wellfleetensis Caecum pulchellum

Spiophanes bombyx Magelona sp . B Nephtys picta

Procohaustorius sp . A Aspidosiphon albus Gloccidia pyramidata

Acanthohauscorius sp . A
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APPENDIX A

EPA PENSACOLA BENTIIIC MACROINFAUNAL

ANALYSIS - FAUNAL DATA , 1983





Pi 08 : 00

:: :: :: :: :: ::::::: . jis

JAMPLE:۵,۱ونز DATE :

SAMPLS SIVE :

ci::133

0.00 SQ . :D

3TATICX :

SUPLE Y ? E : ACRCHALAYA

CM MENT.EPA PENSACCLA .

TAXCX CF

" CT . TC " .TAKCN REPA REPB REPC

RHYNCHCCCELA

RHYNCHCCCELA (LPIL) o 2
1 3 1.6

0 0

1

1
0.5

1

2 0 3 1.6

O

1

2 1.1

1 1 1

ب
ر
ا

1.5

0

1

2 3 1.6

2 4 2 8 4.4

1 1

0.5

ANNELIDA

PCLYCHAETA

CAPITELLI DA E

MA STCBRANCHUS SP.A

GLYCERIDAE

GLYCERA SP . I

MAGELCNIDAE

MACELONA SPB

NEPHTYIDA E

NEPHTYS PICTA

NERE I DAE

EUNEREIS SP . A

CPHELI I DA E

ARMAN DIA MACULATA

CRBINI I DA E

SCCLCPLCS RUBRA

LEITCSCCLCPLCS FRAGILIS

PARACNIDAE

ARICIDEA SP.H

CIRRCPHCRUS ( LPIL )

PARACNIS PY CCENIGMATICA

PILARGIDAE

SYNELMIS SP.B

SPICNIDAL

PRICNOSPIC CRISTATA

SYLLI DA E

PARAPICNCSYLLIS LONGICIRRAT

BRANIA WELLFLEETENSIS

EXCGCNE LCUREI

PSAMMCDRILIDAE

PSAMMC DRILUS BALANCGLCSSCID

OLICCCHAETA

CLICCCHAETA ( LPIL )

8 .

N
O

2 4 2.2

-
-
O
O

5
1

15

0

40

20 10.9

0.5

55 30.114

O O

1 1

0.5

0

1

4 2.2

w

1 2

1 1

O

0

0

1
1
1

0 .

0.5

0 0

1

1

5 8 14 7.7

1

1

2 . 1 .

o 0

1

0 .:

MOLLUSCA

PELECYPC DA

PELECYPCDA ( LPIL )

UNGU LINIDAE

DIPLCDCNTA PUNCTATA

TELLINIDAE

TELLINA TEXANA

STRICILLA MIRABILIS

VENEK I DAE

VENERI DAE (LPL)

CHICNË IMTAFUROVE

GASTRCPCDA

2

U

12

3

8

3

22 12 .

6 3 .

0

1

0 .

0 .



BAJO : 0

EPA PENSACCLA DENT!!! ürCorriAL :: L7ji

SAMPLE DATE :

SAMPLE SIZE :

NCVEMBER 10,1983

0.06 SQ . M

STA!!CN :

SA ! E TYPE : A CREA :

CCMMENT.EPA PSNSACCLA .

ТАХСЯ С

C.REPA REPB REPC

0

1

0 .

0

1

TAXON

NATICIDAE

NATICA PUSILLA

CCLUMBELLIDAE

ANACHIS CBESA

ACTECCINIDAE

ACTECCINA CANDEI

CAECIDAE

CAECUM IMBRICATUM

CLIVIDAE

CLIVELLA SP . A

CLIVELLA SP.B

o

1

0 .

3

1

4 2 .

1

2

5

3

33 0 4 .

ARTHRCPCDA (CRUSTACEA )

AMPHIPC DA

HAUSTCRIDAS

PARAHAUSTCRIUS OBLIQUUS 0 0 1

?

CEPHALOCHCTDATA

BRANCHICSTCMA FLORIDAE

1

2 O 3

iCTE--LPIL -LCWEST PRACTICAL IDENTIFICATION LEVEL

THUMDER INDIV. PER REPLICATE :

UMBER TAXA PER REPLICATE :

16

9

73

26

94

22

CTAL NUMBER TAXA FOR STATION : 33

TCTAL NUMBER INDIVIDUALS FCR STATION :

MEAN NUMBER INDIVIDUALS PER SQ . M :

183

1017 STD . DEVIATION : 673



تن::ن ich ::: :::::::: :::::::::.ز:ز

AMPLC DATE :

SAMPLE SIZE :

NCV9.5 10,1983

0.00 SQ .

STICK :

SNIPLE HYPë : in ! CEAA

CMMENT.EPA PENSACCLA .

#FAUNAL CHARACTERISTICS*

SPECIES DIVERSITY (SHANNON WIENER IN DEX ) H'E - 2.6419

SPECIES EVENNESS (PIELCUS EVENNESS INDEX) J = 0.7556

SPECIES RICHNESS (MARGALEP'S INDEX) DE
6.143

* SPECIES -AREA RELATIONSHIPS *

S - CUMULATIVE NUMBER CF SPECIES IN REPLICATE A

X Y 2

RS* R S * R S * R S

-

A 9

B

C 33

C

A

B

22 *

26 *26 *

B

с

A

26 *

33 *

А

с

B

26

3333 * 33 *

FAUNAL ANALYSIS AND REPCRT PREPARED FCR :

ENVIRONMENTAL PRCT 2CTION A CENCY

PREPARED BY :

BARRY A. VITTCR Å S3CC . , C.

8100 CCITACE i!!! ::

HC2ILS , نن.



EM ::: ::::::::::
݁ܟ:ܝ

1AMPLE DATE :

AMPLE SIZE :

CV ! Sio ,

0.06

Sici:

SALE OPE : ::: CICF

CMMENT .EPA . PENSACCLA .

TAXC N REPA REPB REPC

TAXCS

C. PCOS

0 0

1

O.

O

1

O
O

0

1

0 .

0

1

0
0 .

0 o

1

1 0 .

1 2 0
3 2 .

1 O

ANNELIDA

CLYCHAETA

EUNIC I DA E

EUNICIDAE ( LPIL)

GLYCERIDA E

GLYCERA SP .

GLYCERA SP.D

HESICNIDA E

HETERCPC DARKE CE HETERCMCRP

-MAGELCN I DAE

MA GELENA SP.B

NEPHTYIDAE

NEPHTYS PICTA

CPHELI I DA E

CPHELIA DENTICULATA

CNUPHIDA E

MCCRE CNUPHIS PALLIDU LA

MCCREGNUPHIS CF. NEBULCSA

CRBINI I DAS

- LEITCSCCLCPLOS FRAGILIS

PARACNIDA E

AKIC I DEA SP.H

PARAGNIS PYGCENIGMATICA

SYLLIDAE

PARAPIGNCSYLLIS LONGICIRRAT

BRANIA WELLFLEETENSIS

STREPTCSYLLIS PETTIBONEAE

EXCGCNE LCUREI

ULICCCHAETA

CLICC CHAETA (LPIL )

0 01

O

1

1
1

1

0 O

1

0 .

22

9

O
n

6

1 2

1
0
F

w

1

1

-
O
O
O

O

0

4

2

O-N
O

O O

1
in

24 6 8
38 30

1 O O

0

1

o

-
-

ب
ر
0ا

O
N

W
O

2

23

MCLLUSCA

PELECYPCDA

PELECYPCDA ( LPIL )

LUCINI DA E

LUCINA SCMBRERENSIS

TELLINIDA E

TELLINA .TEXANA

STRIGILLA MIRABILIS

VENERIDAE

CHICNE INTAPURPUREA

:ASTRCPCDA

NATICIDA E

NATICA PUSILLA

ACTECCINILAS

ACTECCINA CANDEI

CAECIDAE

CACCLI PULDIL :!

CAECC : 17 :: k ! " :

1 1

0 O

0

1

2
3 2

u 2

2.



تن::ن،زج

2:::::::نهمنت::::::::::::::::

SAMPLE DATE :

AMPLE SIZE :

NCV5 :13 SR 10 , 1983

0.06 SQ . .

STATION : 2

SMPLE TYPE : ACRCEAVA

C CHMENT.EPA . PENSACCLA .

TAXCN PO CE

TCT . TCD .REPA REPB REPCTA KCN

CLIVIDAE

CLIVELLA SP.B 3 7 2 1 2 9.8

O

1

4

5

4.1

O O
1

0.8

ARTHRCPCDA (CRUSTACEA )

GMPHIPC DA

HAUSTCRIDAE

PARAHAUSTCRIUS COLIQUUS

PLATYI SCHNCPIDAE

PLATYISCHNCPIS SP . A

HUMACEA

BCDCTRI I DA E

CYCLASPIS SP.D

DE.CAPCDA (NATANTIA )

DECAPODA NATANTIA (LPIL )

DE CAPCDA (REPTANTIA )

ALBUNEIDAE

ALBUNEA CIBBESII

O 0 2 3 1.6

ه

1

O 0 0.8

1

0 0 0.2

ECHINC DERMATA

ECHINCIDEA

ECHINCI DES LPIL)

MELLITIDA È

MELLIT IDAE ( LPIL )

0 2 0 2 1.6

0 0

1

0.8

CEPHALCCHCTDATA

BRANCHICST CMA FLCRIDAE O 4 o 4 3.3

TiCTE --LPIL - LCWEST PRACTICAL IDENTIFICATION LEVEL

(UMBER IN DIV . PER REPLICATE :

HUMBER TAXA PER REPLICATE :

47

13

45

19

31

15

TCTAL NUMBER TAXA FCR STATION : 35

TCTAL NUMBER INDIVIDUALS FOR STATION :

11EAN NUMBER INDIVIDUALS PER SQ . M :

123

684 STD. DEVIATIC.V :



PAJE :

ESPEJADIA ::::::::::::

?AMPLE DATE :

JAMPLE SISE :

NCV2 Bio ,io

0.06

STATIN :

SA !! ? LE TYPE : ACRCIAL.

CMMENT .EPA . PENSACCLA .

* FAUNAL CHARACTERISTICS*

;PECIES DIVERSITY ( SHANNON WIENER INDEX) H'E = 2.7766

;PECIES EVENNESS ( PIELCUS EVENNESS INDEX ) Ja 0.7810

iPECIES RICHNESS (MARGALEF'S INDEX ) D 7.065

* SPECIES -AREA RELATIONSHIPS

S - C CMULATIVE NUMBER CF SPECIES IN REPLICATE R

X Z

R S * RS* R S * RS

А

C

15

*

13

25 24 *A

B

3 1 9

с

A 35 *

30 *

А 13

24

B 35C 35 * 35

FAUNAL ANALYSIS AND REPORT PREPARED FCR :

ENVIRONMENTAL PRCTECTICN AGENCY

PREPARED BY :

BARRY A. VITTCRASSCC . ,

8100 CCTTACE HILL REAL

MCOILE , ALA::::: !!, ', '.:



:: :::

Pirusin J:::::::::::
:iis

AMPLE DATE :

AMPLE SIZE :

NCVoga 10 , 1963

0.06

2
STATICX :

SE? LE TYPE : ACCEAOSA

CHMENT . EPA.PENSACCLA .

TAXON REPA REPB REPC

TAXCN CE

CT . C.

RHYNCHCC CELA

RHYNCHCCCELA SPA

RHYNCHOC CELA SP . I

RHYNCHCC CELA (LPIL )

1

2 .
3

O
O

.

0

0

1

1
1

0.5

O. 2

0.4

1

2

BRACHIOPODA

GLGTTIDIA PYRAMIDATA 0

1

1 0.2

SIPUNCULA

GCLPINGIIDAE

PH A sc LICH ST RCM BÍ

A SPIDCSIPHONIDA E

- ASPIDCSIPHCN ALBUS

0 O

1

0.2

1

0
2 0.4

o O

1

1 0.2

O

1

0.2

1

2
3 0.6

0
0.4

O
m
o

ܝܝܘ

O
W
N

2

7

1 3

C

0.2

0

1 1

0.2

0 3

1

4 0.7

ANNELIDA

PCLYCHAETA

AMPHINCMIDAE

CHLOEIA VIRIDIS

CAPITELLIDAE

MEDICMASTUS CALIFORNIENSIS

CIRRATULIDA E

CAULLERIELLA CF. ALATA

GLYCERIDAE

GLYCERA SP . A

GLYCERA SP . I

GLYCERA (LPIL)

HESICNIDA E

HSTERCPC DARKE CF HETERCMCRP

LUMBRINERIDAE

LUMBRINERIS SP.D

MAL DAN I DAE

BCCUEA ENICMATICA

MAGELCNIDA E

MACELONA SP.B

MAGELONA SP.C

NEREIDAE

NEREIS MICRCMMA

EUNEREIS SP.A

CPHELIIDAE

CPHELIIDAE ( LPIL )

ARMANDIA MACULATA

CPHELIA DENTICULATA

CWENIIDAE

CWENIA SP.A

CRBINI I DA E

SCCLCPLCS RUBRA

LEITCSCCLCPLCS PRACILIS

PARACH I DA E

ARIC I DEN LASS !

0

O

13
13

2 0

O
O

1 2

2

0.4

0.4

1

20

4

O
O

1

2

5

0.4

0.9

1 1

0

15

7

u
n
O
o

3

4

0.2

3.3

3.016

O 0 0.2

0

: i

0.2

0.2

ܪ 0.7



PAJE : 20 :

Eps ? Siccin is :::: 0 C : Å :

;AMPLE DATE :

jAMPLE SIKE :

NCVEMBER 10,1983

0.06 SQ .

SATICS :

SAMPLE PY! E : 7. CHCEA!!

¿CHMENT . EPA . PENSACCLA .

ТАХСЯ С

OCT . CO

1
1

0 .

ó .33

o
i
n

1

1

0 .

N
O

1

TAXON REPA REPB REPC

ARIC I DEA SP.H 46 10 4

CIRKCPHCRUS (LPIL ) 0 0

PARACNIS PYGCSNICMATICA
28 4

PILARGIDAE

ANCISTRCSYLLIS SP.C

SYNELMIS SP.B
5

SPICNIDA E

SPICNIDAE (LPIL ) 0 0

PRICNCSPIC CRISTATA
23 15 15

PRICNC SPIC ( LPIL )
2

SPICPHANES BOMBYX

A CNIDES CF. PAUCIBRANCHIATA

SYLLIDA 3

PARA PICNCSYLLIS LONGICIRRAT
3

BRANIA WELLFLEETENSIS
2 2 .

STREPTCSYLLIS PETTIBCNEAE
2

EXCGCNE LCUREI
11

OLIGCCHAET A

CLICCCHAETA ( LPIL) 9 2 16

O
o
o
n

53

2 O.

O.

O.

1

0 .

O
T
O

+

8

2

16

O.

3

27 5 .

O3 0
3

O

1

O 0

0

O

4
O

8 5

4

13

0

25

8

MOLLUSCA

ELECYPCDA

PELECYPC DA ( LPIL )

UNCULINIDAE

DIPLC DCNTA PUNCTATA

LUCINIDAE

LUCINA SCMBRERENSIS

TELLIN I DAE

TELLINA TEXANA

STRIGILLA MIRABILIS

GASTRCPC DA

ACTECCINIDAE

A CTECCINA CANDEI

CAECIDAE

CAECUM PULCHELLUM

CAECUM IMBRICATUM

PARAMIDE LLIDAE

TURBCNILLA ( LPIL )

CLIVIDA E

CLIVI DAE ( LPIL)

CLIVELLA SP.B

1 O 0

1
9

o

30

7

52

1

0 0 1

1

O +

N
O

T

7

o

1

0

ARTHRCPC DA ( CRUSTACEA )

-SCPCDA

IDCTE I DAE

EDCTEA LYONSI

- APHIPCDA

AMPHIPCDA (LPI' )

AMPLISCICA

. : . ? LISC jr

1

O o 2 2

)



:

܇ܪܪ ;Gܝܪܝܥ܀܀ Jurii . :::::::: :. :::. ::::

3

SAMPLE DATE :

SAMPLE SIZE :

CVE : SR 10 , iyos

0.06 SQ M

STATICX :

JAPLE TYPE : MACHCHAIXA

CMMENT . EPA . PENSACCLA .

REPA REPB REPC

O 0

TAKCN & CF

OCT . ET .

0.2

1 1

1

0

1

2 0.4

TAXON

AMPELISCA (LPIL )

PHCXCCEPHALIDAE

METHARPINA FLCRIDANA

HAUSTCRIDAE

HAUSTCRIDAE ( LPIL )

PLATYISCHNCPIDAE

PLATYISCHNCPIS SP.A

: 0 :4ACEA

BCDCTRI I DA E

CYCLASPIS SP.D

0 0

1

0.2

0 5 11 3.0

O

1

0.2

ECHINC DERMATA

CCHINCIDEA

ECHINCIDEA (LPIL )
O 2 10 12 2.2

CEPHALCCHCT DATA

BRANCHIOSTCMA FLCRIDAE

9

9 3 22 34 6.3

CTE --LPIL -LOWEST PRACTICAL IDENTIFICATION LEVEL

NUMBER INDIV . PER REPLICATE :

NUMBER TAXA PER REPLICATE :

204

30

108

24

226

50

CTAL NUMBER TAXA FCR STATION : 62

TCTAL NUMBER INDIVIDUALS FCR STATICN : 538

EAN NUMBER INDIVIDUALS PER SQ . M : 2989 STD . DEVIATION : 1046



1

PACE : 004

: ? : Dijicili . :: CHCIzaire ! SIS

NAMPLE DATE :

AMPLE SIZE :

NCVEMBER 10,1953

0.06 SQ .

STATION :

CALS TYP3 : CXCEACHA

CMMENT.EPA . PENSACCLA .

* FAUNAL CHARACTERISTICS

SPECIES DIVERSITY (SHANNON WIENER INDEX) H'E - 3. 1689

PECIES EVENNESS ( PISLCUS EVENNESS INDEX ) J 0.7678

PECIES RICHNESS (MARGALEF'S INDEX ) DE 9.701

* SPECIES - AREA RELATIONSHIPS *

S =CUMULATIVE NUMBER CF SPECIES IN REPLICATE R

W х Y 3

R S R S * R s * R S

*

30 * 24

*

A

B

с

с

A

B

38 *

62 *

50 *

58 *

62 *

B

с

A

56 *

A

с

B

30

58

6262

FAUNAL ANALYSIS AND REPCRT PREPARED FCR :

ENVIRONMENTAL PRCTECTION AGENCY

INC .

PREPARED BY :

BARRY A. VITTCH ASSCC . ,

3100 CCTTÁCE HILL PCHD

MCBILE , ALBAMA 36009

END CE REPCI



-

FACE : 201

DP i Dijivci ::::::::: :: ::::
in viii;; .

in MPLE DATE :

AMPLE SIZE :

NCVS.BR 10,1953

0.00 SO . M

.SITCN :

SAPLE TYPE : ACRCE

CMMENT. EPA . PENSACCLA .

TA XC N REPA REPB REPC

TAXCN i CS

ст . ТС .

RHYNCHCC CELA

RHYNCHCCCELA ( LPIL )

CEREBRATULUS LACTEUS

0 52

0

1 7

2

0.9

0.2

1

o O

1

1 0.1

1

O .:

O
O
O

1

0

1

2

2

2

0.2

0.2

1

4 9 .

1

0 o

1 1

.

1

O 0

1

1 1

2 4 0.5

1

1

3

2

2

0.5

g

O 1 O

1

0.1

ANNELIDA

POLYCHAETA

AMPHARET I DAE

AMPHARETIDAE ( LPIL )

CAPITELLIDAE

CAPITELLIDAE ( LPIL )

MEDICMASTUS (LPIL )

N CTCH A STUS ( LPIL)

E CIRRATULIDAE

CALLLERIELLA CF. ALATA

PLABELLICERIDA E

THERCCHASTA SPA

GLYCERIDAE

GLYCERA SP . I

HESIONIDAE

GYPTIS BREVIPALPA

LUMBRINERIDAS

LUMBRINERIS VERRILLI

LUMBRINERIS SP.D

MALDAN IDAE

BCGUEA EN I CMATICA

MAGELCNIDAE

MA CELONA SP.B

NEPHTYIDAE

NEPHT YS PICTA

NEREIDAE

NEREIDAE (LPIL )

NEREIS LAMELLCSA

NEREIS MICROMMA

EUNEREIS SP . A

OPHELI I DAE

ARMANDIA MACULATA

CPHELIA DENTICULATA

CNUPHIDAE

DICPATRA CUPREA

CRBINI I DA E

LEITCSCCLCPLCS FRAGILIS

PARACNIDA E

PARA CNIDAE ( LPIL )

ARICIDEA SP.A

ARIC I DEA WASSI

ARIC I DEA SP.H

ARICIDEA ( 5PIL )

CIRRCPHCRUS ( L ! 1 ! )

PARACNIS PYGC !!

0 0

1

2.1

0

1 1

N
u 0.2

0

1
1

0

O
O
O
O

1

ا
ر
ا

2

03 3 0.5

4

5

10

6

2

16

ió

27

2.0

3.3

0 O 4 4 0.5

0 3 O 3 0.4

0

1

-
-

1

1 1

O
O

-
N
O

)

0

5

0

0.5

2.923

1C
O
O
W

1

C.

1
2

3.2

;;ܪ
9



PASO : 002

E ? :: Sivici :: :: :: Citi ::. !. ! ::::::!!

AMPLE DATE :

AMPLE SIZE :

NCV2 :13CR 1o , 19o 3

0.06 SQ . .::

S " : " ICA :

SA ? LE TYPE : MACRCIALNA

CMMENT . EPA . PENSACCLA .

ТАХСУ С ;

TC .

11
1

5

0 .

r
i

--
-

N
O

O
N

1

1

5

1

1

O -O

O
O
O

3

O. 1

0.4

0 .

1

1 1

TAXON REPA REPB REPC

PILARCIDA E

ANCISTRCSYLLIS SP.C
3

SIGAMBRA BASSI
0

SIGAMBRA TENTACULATA
0

SIGAMBRA ( LPIL )

SYNELMIS SP.B

PHYLLC DCC I DA E

PHYLLC DCCI DAE (LPIL )

ETECNE LACTEA
2

PHYLLODCCE ARENAE

SPICNIDAE

PARAPRICNC SPIC PINNATA

PRICNCSPIC CRISTATA
23 17

PRICNOSPIC (LPIL) 3 0

SPIC PETTIBONEAE 0

SPICPHANES BOMBYX
2

SCCLE LEPIS SQUAMATA

SYLLIDAE

PARAPICNCSYLLIS LONGICIRRAT

BRANIA WELLFLEETENSIS
10 10

STREPTOSYLLIS PETTIBONEAE 2

CULEPETHIDAE

EULE PETHIDAE (LPIL) O

PCLYGCRDIDA E

POLYGCRDIUS (LPIL) 45 4 196

LICCCHAETA

CLICCCHAETA ( LPIL ) 20 16 9

OOO
U
W
O

2

43

8

0.2

5.2

1.C

o

0

T
O
O

21

1

1 1

o .

N
W
O

2

23

5

2 .1

0 .

O

1

o

245 30.3

45 5 .

O 2 0 2

O O

1

0 .

2

3

C
2

4

2

2

4

2

6

ii

O

MCLLUSCA

ELECYPODA

PELECYPCDA ( LPIL)

CUCINIDAE

LUCINA SOMBRERENSIS

TELLIN I DAE

TELLINA VERSICOLOR

TELLINA TEXANA

STRIGILLA MIRABILIS

_VENERIDAE

MACROCALLISTA NIMBCSA

ME SCME SMATIDA E

ERVILIA CONCENTRICA

A STRCPCDA

ACTECCINIDA E

ACTECCINA CANDEI

N A SSARIDA E

NASSARIUS ACUTUS

CAECIDAE

CAECUM PULCHELLU !

CAECU! IMBRICATU :.

CAECUM (LPIL )

1

0 O 2 2
0 .

O

1

0

!

O.

O 0 2
2

3

202

29

15

32

2 .

0
0

)N



PAVE : 003

.

'pi PaiSijil Sicil !Aurii isrii : P .; ! »

AMPLE DATE :

AMPLE SIZE :

NCVE : 3ER 10 , : yo ;

0.06 SQ . 1

SHOCY :

SAMPLE TYPE : ACECFAX

CMMENT . EPA.PENSACCLA .

TAXCX CE

CT . "C.RE ? A REPB REPCТАХСУ

CLIV ! DAE

OLIVELLA SP . A

CLIVELLA SP.B

CLIVELLA ( LPIL )

1 1

4

N
O
N

6 0

0.5

O. ?

0.22

O 2 0 2 0.2

0 2. 2 ܪ 0.5

0 2 2 2.2

ARTHRCPCDA (CRUSTACEA )

AMPHIOCDA

AMPHIPCDA ( LPIL )

AV.PELISCIDAS

AMPELISCA AGASSICI

SPHCXCCEPHALIDAE

METHARPINA FLCRIDANA

HAUSTCRIDAE

PARAHAUSTCRIUS CBLIQUUS

PLATYISCHNCPIDAE

EUDE VSNCPUSHCN DURANUS

PLATYI SCHNCPIS SP.A

MELITIDA E

ELA SMCPUS LSVIS

DECAPCDA (REPTANTIA )

ALDUNEIDAE

ALBUNEA PARETII

O

1

O

1

0. !

120

6

7

0

5

0

6 1.5

0.7

O0 2 2 0. ?

O 1. 0 .:

0 0

1

0.1

ECHINODERMATA

PHIURCI DE A

AMPHIURIDAE

AMPHIURIDAE (LPIL )

CHINCIDEA

ECHINCIDEA ( LPIL )

MELLIT I DAE

MELLITIDA E ( LPIL )

1

4 4

9

0 10

3

13 1.6

CEPHALCCHCTDATA

BRANCHICSTOMA FLORIDAE 31 15 34 80

HCTE --LPIL - LCWEST PRACTICAL IDENTIFICATICN LEVEL

TUMBER INDIV . PER REPLICATE :

NUMBER TAXA PER REPLICATE :

164

32

224

46

421

57

'CTAL NUMBER TAXA FCR STATION : 77

¡CTAL NUMBER INDIVIDUALS FCR STATION :

1 SAN NUMBER INDIVIDUALS PER SQ . M :

809

4495 SD. DEVIATICK : 2241



؟.:اننبد::::::::::: :: .. .. :: .

SAMPLE DATE :

AMPLE SIZE :

NCVEH3 . To , iyu 3

0.06 SQ . N

S.

SAMPLS TYPO : CECPACO

:: CMMENT . EPA . PENSACCLA .

* FAUNAL CHARACTERISTICS*

SPECIES DIVERSITY (SHANNON WIENER INDEX ) H'E = 3.0005

PECIES EVEN !'ESS ( PIELCUS EVENNESS INDEX ) J = 0.6908

iPECIES RICHNESS (MARGALEF'S INDEX) DE 11.350

* SPECIES - AREA RELATIONSHIPS *

S =CUMULATIVE NUMBER OF SPECIES IN REPLICATE R

W х Y Z

RS* R S * A S * R S

46 *A

B

с

32

55 *

77

C

A

B

57 *

65 *

77

B

с

A

71

A

с

3

32

65

77
#

77 *

FAUNAL ANALYSIS AND REPORT PREPARED FCR :

ENVIRONMENTAL PRC'TECTION AGENCY

! : 0 .

PREPARED BY :

BARRY VITTCR si A3960 . ,

3100 CCTTACE !! HCA

91CBILE , adi :::: 8



PAUS : 00 :

E ? viii 33 :7 " :::::
:::::. . .

TÁMPLE DATE :

.AMPLE SIZE :

NOVE ogni

0.00 SG . :1

1o , iyog STICK : 5

SIMPLYPE : HIACCIATA

- COMMENT .EPA . PENSACCLA .

TAKCN REPA REPB REPC

NAXCX C :

CI . C :.

RHYNCHOCCELA

RHYNCHCCCELA SP.C

1

O 0
0.3

SRACHICPCDA

CLCTTIDIA PYRAMIDATA
0 O

هن.

SIPUNCULA

CCLFINCI I DAE

GC LFINGIA ( LPIL)

PHASCCLICNSTRCMBI

A SPIDCSIPHCN I DAE

ASPIDCSIPHON ALBUS
11
1 2

O
o

C.

Ù . 3-

1

0

- ASPIDCSIPHCN GCSNCLDI

0.3

о
о

0.3

1
1 OS

O
N

W
O

3

4

о
о

2

2

O
O

2 .

2 .

0. "

0.6

52

3

7 .

O

! 4

3

3 .

0.0

с

U :-
.

U.

O

1

3
4 1. !

1

2 .

ANNELIDA

PCLYCHAETA

GLYCERIDAE

GLYCERA SP.A

GLYCERA ( LPIL)

- HESICNIDA E

GYPTIS BREVIPALPA

HETERCPCDARKE CF HETERCM CRP

HALDANIDAE

BCGUEA ENIGMATICA

ECGUEA ( LPIL )

IRITYIDAR

NEPIITYS PICTA

NERE I DA E

NEREIDAE ( LPIL )

CPHELI I DAE

ARMANDIA MACULATA

CPHELIA DENTICULATA

CWENI I DAE

CWENIA SPA

CRBINI I DAE

CRBINIIDAE (LPIL)

PARACNIDA E

ARICIDEA SPA

ARICIDEA SP.H

ARIC IDEA ( LPIL )

PILARGIDAE

ANCISTRCSYLLIS HARTMANAE

ANCISTRCSYLLIS SP.C

SIGAMBRA TENTACULATA

SYNELMIS SP.B

SPICNIDA E

SPICNIDAE ( LPIL )

PRIONCSPIC CRISO : :

; CCLêLC ? IS 1 :::::::

1
1

2

1

.

1

0 2 0.0

1 O 0
0 .

4

0

A
C

N
O
O

-

4

3 0 .

N
O
O
C

O-
O
O

0-0-

ö
ö
ö
ö

2

--
-

c
i
V
O 0 0

2 5 .

0 .



PÅME :

P:-;;;;;;;ܶ;ܙ : ; G : & A5 :: jij

SAMPLE DAT2 :

SAMPLE SIVE :

NCVDH28 0,1953

0.00 .

STATIC :

SA ? LE TYPE : MACRCPA

CCMMENT . EPA.PENSACCLA .

TÁXC :

TCT . IC

0

O
O

O
O
O

2

7

TAXON REPA REPB REPC

SYLLIDAE

PARA PICNCSYLLIS LONGICIRRAT 2

BRANIA WELLFLEETENSIS 7

EXCGCNE LCUREI 0

EULEPETHIDAE

EULE PETHIDAE ( LPIL ) O 0

PECTINARIIDAE

AMPHIC TENE SP.A O 0

LIGCCHAETA

CLIGCCHAETA ( LPIL ) 67 9

1 1

1 1

5

8:22

1 1

2 4

1 1

OO

2

2

C

C2 0

1

3 6

2

1 1

2 0 2 C

MCLLUSCA

PELECYPC DA

. UN GULINIDA E

DIPLGDONTA PUNCTATA

LUCINIDAS

PARVILUCINA MULTILINEATA

LUCINA SOMBRERENSIS

TELLINIDA E

TELLINA VERSICCLCR

TELLINA TEXANA

CRAS SATELLIDAE

CRASSINELLA LUNULATA

ME SCMESMATIDA E

ERVILIA CONCENTRICA

LASTRCPCDA

NATICIDAE

NATICA PUSILLA

CAECIDAE

CAECUM PULCHELLUM

CAECUM IMBRICATUM

CLIVIDAE

CLIVELLA SP.B

SCAPHCPC DA

- DENTALIIDAE

DENTALIUM (LPIL )

1 1

3 C

0 0

1

pa

O

1

13

31 23 55

1

1

1

2

0

1 1

1

0

O

1

O 2 o 2

ARTHROPODA (CRUSTACEA )

1MPHIPCDA

AMPHIPCDA ( LPIL )

AMPELISCIDA E

AMPELISCA AGASSIVI

PHCXCCEPHALIDAE

METHARPINA FLCRIDANA

HAUSTCRIDAE

PARAHAUSTCRIUS CBLIQUCS

PLATYISCHNCPIDAE

EU DE VENOPUS ::COURANUS

JE CAPCDA (MATATIA )

1

o

1

2

O O

1

? 2 1 10

.)

PRCCESSIDA



PACE : 00 ;

2 ?. iijini ::: ::::::::

انزنز
Nن CVE 5APPLE DATE :

AMPLE SIE:

STIC :

SAPLE TYPE : ACRCE :0.00 SV . MI

COMENT .EPA . PENSACCLA .

AXCICE

DCn .REPA REPB REPC

0 0

1 1

TA XC N

PRCCESSA HEMPHILLI

JE CAPCDA (REPTANTIA )

ALBUNE I DA E

ALBUNEA GIBBESI I O

1

0 1 0.3

ECHINCDERMATA

: CHINCIDSA

ECHINCIDEA (LPIL )

MELLIT I DAE

HELLITIDAE (LPIL )

2 6 9 2.5

2 o O 2 . 0.6

CEPHALCCHCTDATA

BRANCHICSTCMA FLCRIDAE 6 24 15 45 12.5

NCTE --LPIL - LCWEST PRACTICAL IDENTIFICATION LEVEL

104
UMBER INDIV. PEK REPLICATE :

TUMBER TAXA PER REPLICATE :

141

35 26

116

31

"GTAL NUMBER TAXA FCR STATION : 56

:CTAL NUMBER INDIVIDUALS FCR STATION :

BEAN NUMBER INDIVIDUALS PER SQ . M :

361

2006 STD . DEVIATION : 315



تم:ن.نن:Lند:::::::: ݂ܶܟ:!;

5

SAMPLE DATE :

SAMPLE SIVE :

NCVERBER 16,1yo 3

0.06 SQ . M

STATIC::

SAM ? LE ņYP : MACRCFALYA

COMMENT .EPA . PENSACCLA .

* FAUNAL CHARACTERISTICS *

SPECIES DIVERSITY (SHANNON WIENER IN DEX ) H'E 2.9874

SPECIES EVENNESS (PIELCUS EVENNESS INDEX) J =
0.7421

iPECIES RICHNESS (MARGALEF'S INDEX ) DE 9.340

* SPECIES -AREA RELATIONSHIPS *

S - CUMULATIVE NUMBER OF SPECIES IN REPLICATE R

W X Y Z

R S * R S * R S * R S

.

A

B

с

35

46

56

с

A

B

31

48

B

с

A

26 *

41

A

с

B

35

48

565 6 * 56 *

FAUNAL ANALYSIS AND REPCRT PREPARED FCR :

ENVIRONMENTAL PRCTECTICN AGENCY

PREPARED BY :

BARRY A. VITTCH & ASSCC.
1 !1C .

3100 COTTAGE HILL RCAD

MCBILE , ÁLB.. ! 3ابندز

CE



PACE : 001

EPA PE : SACCLA BENTHIC MACHCIE'ACHIL Áiti ! Y :; ! 3

AMPLE DATE :

SAMPLE SIZE :

NCVEMBER 10,1983

0.06 SQ . Minu

STATION : ó

SAMPLE TYPE : ACACIAUX

: CMMENT .EPA . PENSACCLA .

TAXON HEPA REPB REPC

TAXC : OF

" СТ . СТ .

RHYNCHCCCELA

RHYNCHOCCELA SP . I

CEREBRATULUS LACTEUS

0

!

1 0.2

0.2

BRACHICPC DA

GLOTTIDIA PYRAMIDATA 0 3 3 0.5

2 o

o

2

0.3

-
-

SIPUNCULA

SIPUNCULA ( LPIL )

GOLFINGIIDAE

GCLFINGIA (LPIL)

PHASCCLICN STROMBI

-- ASPIDCSIPHCN I DA E

ASPIDCSIPHON ALBUS

ASPIDOSIPHON GCSNCLDI

A SPIDCSIPHON ( LPIL )

O
O

--
-

O
O

5

0.2

0.35

3
12

7

3

0

O
O
N

1 .

-
-
-

2.0

1.7

0.2

1

0

1

0
1 0.2

--
-

O OO

1
1

о
о
о

c . 2

0.2

2 2 .

1

0 1
0.2

1

0

O
O :

3

c . ?

د0.5
ر
ا

2 0 0 2 0.3

ANNELIDA

POLYCHAETA

AMPHINOMIDAE

PARAMPHINCME SP.B

CAPITELLIDA E

CAPITELLIDAE ( LPIL )

CAPITELLA CAPITATA

MEDICMASTUS ( LPIL )

DCRVILLEIDAE

SCHISTCMERINGCS PECTINATA

GLYCERIDAE

GLYCERA SP . I

GLYCERA (LPIL )

CONIA DIDAE

GONIA DIDES CAROLINAE

HES!!DAE

CYPTIS BREVIPALPA

LUMBRINERIDAE

LUMBRINERIS VERRILLI

LUMBRINERIS SP.D

LUMBRINERIS (LPIL)

MACELCNIDAE

MAGELENA SP.C

MAGELONA (LPIL')

NEPHTYIDAE

NEPHTYS PICTA

NERE I DAE

NEREIDAE ( LP ! L )

NEREIS MICRCMMA

CPHELI I DAE

ARMANDIA IACULT:

CPiELIADICC :

2

1

3 0.5

1

0

O

2

O
O

-

1

1

0

0.3

0.2

0.2

1

1 1 1
1 3 0.5

0.2
O O

0

1

3 4

0

1

ت
ر
ا

0.5

O
N

1

0.2

3 с ü

ン
っ .

O.܀
܂



Pis: 902

rjavini :: :

;AMPLE DATE :

SAMPLE SIZE :

NCV2.13ER 10 , 1903

0.06 SQ .

STAT ! C::

YPE : ACECOSA !!

CCMMENT . EPA . PENSACCLA .

TAXCR CS

07 .CT .

1

1

0.2

1

!

0.2

1 1

2

1 0.7

2 .

2

$

о
о
о
о

о
о
о
о
о

3

c .

O.

1
1

.
1

1 1 7

2

TAXON REPA REPS REPC

CNUPHIDA E

AMERICCNUPHIS MAGNA
0 O

CWENI I DAE

CWENIA SP . A 0

CRBINI I DAE

CRBINIIDAE (LPIL ) 0

PARACNIDAE

ARICIDEA SP.H
4 0

ARIC I DEA SP.C 0

ARICIDEA ( LPIL ) 2 0

CIRRCPHORUS (LPIL ) 2 2 .

PILARGIDA E

ANCISTRCSYLLIS HARTMANAE
3 O

ANCISTRCSYLLIS SP.C

SIGAMBRA BASSI

SIGAMBRA TENTACULATA
7

SYNELMIS SP.B

SPICNIDA E

SPICNIDAE (LPIL ) 16 0

PRIONCSPIC CRISTATA
47 5

SPICPHANES BCMBYX
0 0

A CNIDES CF. PAUCIBRANCHIATA 4

MICROSPIC PIGMENTAT

SYLLIDAE

PARAPICNCSYLLIS LCNGICIRRAT

BRANIA WELLFLESTENSIS
4

STREPTCSYLLIS PETTIS CNEAE

TREBELLIDAE

PCLYCIRRUS ( LPIL) 0

TYPHLCSCOLECIDAE

TYPHLCSCCLECIDAE (LPIL ) 0

PECTINARIIDAE

PECTINARIA REGALIS
0 0

AMPHICTENE SP.A 0 0

POLYGCRDIDAE

PCLYGCRDIUS (LPIL ) O 20

CLIGCCHAETA

CLIGCCHAETA ( LPIL ) 8 146 0

1

1

17

53

2 .

5 .

p
e

O
C

1 O.

.

O
O
O

о
о
о

1
1

O

1

O

1

1

0

1

1

C1

21

154 25

2 0 o 2

2 O O 2

MOLLUSCA

PELECYPCDA

PELECYPCDA ( LPIL )

UNCULIN I DAE

DIPLC DCNTA PUNCTATA

- LUCINIDAE

PARVI LUCINA MULTILINEATA

LUCINA SCMBRERESSIS

TELLINIDAE

TELLINA VERSICCLCR

TELLINÄ TEX1.1 ::

0 2 . 0

1

2

2

1

O

2

(i
c

2

"
(



POJE : 007

2 : :: :: :: :: :: :: :: ii::::

IMPLE DATE :

AMPLE SIZE :

NCVE : 3ERo, lugn

0.06 Sa.

STANIC::

SA ? LE TYPE : CRCEA

CMMENT.EPA.PENSACCLA .

TACY CE

™ C . C.REPA REPB REPC

4 0 0 C. ?

2 0 . 0 2 0.3

0 O 2 2 0.3

TA XC N

MESCME SMAT IDAE

ERVILIA CONCENTRICA

GASTRCPCDA

NATICIDAE

NATICA PUSILLA

C CLUMBELLIDA E

ARACHIS CBESA

CAECIDAE

CAECUM PULCHELLUM

CAECUM IMBRICATUM

PYRAMIDELLIDAE

PYRAMIDELLIDAE ( LPIL)

TURBONILLA (LPIL)

CLIVIDAE

CLIVELLA SP . A

OLIVELLA SP.B

CLIVELLA ( LPIL)

18

16

41

53

2

15

: 0 ..

86 14.3

1

1
3 OO

o
o 0.2

0.53

0

1 1

0.2

0.2

1
1

O
O
O

-O 2

0.3

ARTHACPCDA (CRUSTACEA )

AMPHIPCDA

PHOXOCEPHALIDAE

METHARPINA FLCRIDANA

De'CAPCDA (REPTANTIA )

ALBUNEIDAE

ALBUNEA PARETII

2 0 2 . 0.3

O

0 0

1

0.2

1

O 0 0.2

ECHINC DERMATA

iPHIURCI DE A

AMPHIURIDAE

AMPHIURIDAE (LPIL )

ECHINCIDEA

ECHINCIDEA ( LPIL )

MELLIT I DAE

MELLITIDAE (LPIL )

4 O O ; 0.7

1

0 2 . 0.3

CEPHALCCHCT DATA

BRANCHICSTCMA FLCRIDAE 48 o 0 B.0

NCTE --LPIL - LOWEST PRACTICAL IDENTIFICATION LEVEL

69UMBER INDIV . PER REPLICATE :

NUMBER TA XA PER HEPLICATE :

248

50

286

29 23

CTAL NUMBER T : XA PC : STATICN : 70

CTAL NUMBER INDIVIDUALS PCR STATION :

MEAN NUMBER INDIVIDUALS PER S. !!

003

3350
ST ) . DEVIATIC " : 193 :



2:18:24

::::::::انهد::: ::::::::::

SAMPLE DATE :

SAMPLE SIZE :

XCVS.si 0 , ! ;

0.00

ST : ! : C::

SAPIE PY?: E.ACCIA

COMMENT. EPA.PENSACCIA .

* FAUNAL CHARACTSRISTICS *

SPECIES DIVERSITY (SHANNON WIENER INDEX) H'E - 2.9123

;PECIES EVENNESS ( PIELCUS EVENNESS INDEX) J = 0.6726

iPECIES RICHNESS (MARGALEF'S INDEX ) Do 11.715

* SPECIES - AREA RELATIONSHIPS *

S =CUMULATIVE NUMBER OF SPECIES IN REPLICATE R

х Y 3

R S * R S * R S * R S

- - -

с 23 * 29 *A

B.

с

50 *

66

B

с

A

4462 *

76

*

A 50

C 62

B 76
76 * 76 *

FAUNAL ANALYSIS AND REPCRT PREPARED FCH :

ENVIRONMENTAL PRCTECTICN AGENCY

PREPARED BY :

BARRY A. VITTOR & ASSCC . ,

INC .

8100 CCTPACE HILL KCA )

MCS ! LS , LABA ندارر

PDCE HEPi :: .'



? :: CE : 00

E PÅ FB : Sacili 8::! : -Ciclis C:::::: ii !

SAMPLE DATE :

AMPLE SIZE :

NCVEM328 10 , : 903

0.06 SQ .

STA !! C : ?

9.PLE TYPE : ACRCEV: A

CMMENTEPA.PENSACCLA .

TAXON REPA REPB REPC

TAXCNC

CT . TCT .

RHYNCHCCCELA

RHYNCHCCCELA SP . A

RHYNCHCCCELA ( LP ! L )

1

0

1 0

1
1

0.4

SIPUNCULA

SI PUNCULA (LPIL)

1

0 0

--
- 0.4

O O

1

1

0.4

M
o

O
n

3

2

1.3

0.9

4

5

9 18 7.9
1 1 1

3

1.3

1 1

0

O
o
i

2

0

2

2

3.9

0.9

2.2

5

ANNELIDA

PCLYCHAETA

DCRVILLEIDAE

SCHISTCMERINGCS PECTINATA

GLYCERIDAE

GLYCERIDAE (LPIL)

GLYCERA SP.A

MALDANIDAS

BOGUEA ENIGMATICA

NEPHTYIDA E

NEPHT YS PICTA

NERE I DAE

NEREIDAE ( LPIL )

NEREIS MICROMMA

E UNEREIS SP.A

CPHELI I DAE

ARMANDIA MACULATA

CPHELIA DENTICULATA

CRBINTIDAE

LEITCSCCLCPLCS ( LPIL )

PARACNIDA

PARACNIDAE ( LPIL)

ARICIDEA SP.H

PARACNIS PYCCENICMATICA

SPICNIDA E

PRIONCSPIC CRISTATA

SPICPHANES BOMBYX

SYLLIDAE

BRANIA WELLFLEETENSIS

EXCGCNE LCUREI

OLICCCHAETA

CLIGCCHAETA (LPIL )

1

24

5

7

2

1 . 3.1

3.5

3

0 O

3 1.3

1

2

0

3

O
O
O

9

1.3

3.9

0 .

24 4 5 .

0

33 14.5

o .

1

2

5

1
1

2 .
3

O +

1

34 7 24
65 28.4

O O

1

-

MCLLUSCA

-ELECYPC DA

PELECYPCDA (LPIL )

LUCINIDA E

LUCINIDAE ( LPIL )

LUCINA SCMBRERENSIS

TELLIN I DAE

TELLINA VERSICCLCR

STRIGILLA MIRABILI

2

0

2

u
n
o

0.9

2.2u
n

? ? 7

1



P2: 32

c ? A PE Siin ::::::wiring : Crin An jij

AMPLE DATE :

APLE SIZE :

NCVS: 10,1983

0.06 SQ . i

S ! - " : C : 7

SEOPLE TYPE : AC : CHACSA

CHMENT .EPA . PENSACCLA .

TAXCVICE

ACT . Ci .REPA REPB REPC

2 0 0 2 0.9

o O 1 0.4

TAXON

VENERIDAE

VENERIDAE (LPIL )

PANDCR I DAE

PANDCRA TRILINEAT A

ASTRCPCDA

CAECIDAE

CAECUM ( LPIL )

CLIVIDAE

CLIVELLA SP . A

CLIVELLA SP.B

CLIVELLA ( LPIL )

o 2 0 2 0.9

2 3

*

1
1

O
o

1

0 2 2 C.

O

ARTHRCPCDA (CRUSTACEA )

AMPHIPCDA

AMPELISCIDAE

AMPELISCA AGASSIZI

HAUSTCRIDAE

PARAHAUSTCRIUS OBLIQUUS

PLATYISCHNGPIDAE

.PLATYISCHNCPIS SP.A

0 3 3

00

0 2 2 0 .

ECHINCDERMATA

CCHINCIDEA

ECHINCIDEA ( LPIL )

MELLIT IDAE

MELLITIDAE (LPIL )

0 0

1

-
-

O.

1 1

0 2 .

CEPHALCCHCTDATA

BRANCHICSTCXA FLORIDAE

BRANCHIC STOMA . (LPIL )

1

0

7

3 .6

00 0 .

WCTE --LPIL - LCWEST PRACTICAL IDENTIFICATICN LEVEL

UMBER INDIV . PER REPLICATE :

..VABER TAXA PER REPLICATE :

98

23

51

17

80

23

CTAL NUMBER TAXA FOR STATION : 40

CIAL NUMBER IN DIVI DUALS FCR STATION :

1EAN NUMBER INDIVIDUALS PER SQ . M :

229

1273 STD . DEVIATION : 395

-



cps 3 :: in Dini::: .....:: rui

1

SAMPLE DATE :

SAMPLE SIZE :

XCVIJER 10 , 1983

0.00 SQ SAPLS TYPE : ACRCIACVA

CHMENT . EPA.PENSACCLA .

* FAUNAL CHARACTERISTICS*

SPECIES DIVERSITY ( SHANNON WIENER INDEX) H'S = 2.8301

3 PECIES EVENNESS ( PIELCUS EVENNESS IN DEX ) Js
0.7672

CPECIES RICHNESS (MARGALEF'S INDEX ) D = 7.177

* SPECIES -AREA RELATIONSHIPS

S = CUMULATIVE NUMBER CF SPECIES IN REPLICATE R

W х Y z

RS* R S * R S * R S

23 17A

B

с

28 *

с

A

B

23

35

40

B

C

A

32 *

A

с

B

23

35

4040 40

-

FAUNAL ANALYSIS AND REPCHT PREPARED FCR :

ENVIRCNMENTAL PRCT3CTICN AGENCY

PREPARED BY :

BARRY A. VITTCR À ASSCC . , INC .

8100 COTTAGE HILL RCAD

MCBILE , ALABAMA 30009

P : CE REPL



PACE : 00 :

E ?. ? E : JACILA Siril A CHCI iiiiii :::: !!

SAMPLE DATE :

jAMPLE SIZE :

NCVEMBER 10 , 1963

0.06 SQ . M

STICS :

SAHIPLE TYPE : RACCIAL

CMMENT .EPA . PENSACCLA .

TAXON REPA REPB REPC
C. CO .

RHYNCHCCCELA

RHYNCHCCCELA ( LPIL )

1

0 0

BRACHICPCDA

GLCTTIDIA PYRAMIDATA o 0 2 2 0.8

0

SIPUNCULA

CCLF INGI I DA E

GCLPINGIA ( LPIL )

ASPIDCSIPHONIDAE

ASPIDCSIPHON ALBUS

ASPIDCSIPHON (LPIL )

3 3

6

2.3

1

0 4

1

O
w

1

1

1

о
о

O
O

+

3

2 .

31 ?

2

0 0

1

:

0.4

O

1

1

O 0 1

1

0.4

1

2

o
c

1
1

O

1

0 3

M
o

"O
o

1

ANNELIDA

CLYCHAETA

CAPITELLIDAE

CAPITELLIDAE (LPIL )

MEDICMASTUS CALIFCRNIENSIS

MEDICMASTUS ( LPIL )

CIRRATULIDAE

CIRKITCRMIA ( LPIL )

EUNICIDAE

EUNICIDAE (LP ! L )

FLABELLICERIDAE

THEROCHAETA SPA

GLYCERIDAE

GLYCERA SP . I

GLYCERA (LPIL )

HESIONIDAE

CYPTIS BREVIPALPA

HETEROPODARKE CF HETERCMCRP

LUMBRINERIDAE

LUMBRINERIS VERRILLI

LUMBRINERIS SP.D

MALDAN IDAE

ASYCHIS ELONGATUS

CLYMENELLA TORQUATA

OCCUEA ENIGMATICA

MACELONIDA E

MAGELENA SP.C

NEPHTYIDAE

NEPHTYS PICTA

NERE I DA E

NEREIDAE (LPIL )

CERATCNEREIS SP.A

NEREIS LAMELLCSA

NEREIS MICRCMMA

NEREIS RIISEI

KEREIS ( L !!! )

r 0 .

1

6

4

3

W
W

o
r

2 .

с
о

o .

о
о
о

1

1

O

0

1 1

2 O.

2 0 2
1 .

1

13

2

12 5 .

0 0

1

1

2

o
c

C
O



AC :

2:::::زویننت:
Oj?

:: :: 1
i ! : rii : .is

SAMPLE DATE :

AMPLE SIZE :

NCVEMBER 10 , ! 933

0.06 SQ . !!

ST ; " : 0::

SAPTYS: . : C ?

CMMENT . 2PA . PENSACCLA .

REPA REPB REPC

" AXCX C :

TC TCT .

1

0 0

0

1 1 C.

0.8

2

O
O

ق
ر
ه

ب
ا

O

3

2 0.9

1

o 2
3

1 o

O.

0.5

w

O
N
O

-
O

-O
O

O
O
O

-
-

O
o

1

0.5

0.4

1.9

TAKCN

CPHELIIDAE

ARMANDIA MACULATA

CPHELIA DENTICULATA

CYUPHIDAE

DICPATRA CUPREA

DICPATRA (LPIL )

CWENI I DAE

C WENIA SP.A

CRBINIIDAE

CRBINIIDAE (LPIL )

PARA CNIDAE

PARACNIDAE ( LPIL )

ARICIDEA SP.C

ARICIDEA SP.E

ARICI DEA SP.H

CIRROPHORUS ( LPIL)

PILARGIDAE

SIGAMBRA TENTACULATA

SYNELMIS SP.B

SICALICNIDAE

FIMBRICSTHENELAIS MINCR

SPICNIDAE

SPICNIDAE (LPIL )

PARAPRICNCSPIC PINNATA

PRICNOSPIC CRISTATA

LACNICE CIRRATA

SYLLIDAE

TYPG SYLLIS AMICA

TEREBELLIDAE

TEREBELLIDAE (LPIL )

PECTINARIIDAE

AMPHICTENE SP.A

PCLYGCRDIDAE

PC LYCCHDIUS (LPIL)

LICCCHAETA

CLICCCHAETA (LPIL )

5

M
O

0
31

1

9.5

O 0 2
2 0.9

0 0

0

0.51

1

O
W
O

i
n

6

0

5.3

2

14

2

1

O
O.

O O 2
2 . 0.a

0 0

1

C.

15 0
3

6.5

2 2 .

1

5 1.9

1

0
3

0 O
N

1 1. !

0.5

1

MOLLUSCA

SELECYPC DA

LUCINIDA E

LUCINIDAE ( LPIL )

LUCINA SCHBRERENSIS

TELLINIDA 2

TELLINIDAE ( LPIL )

TELLINA TEXANA

STKICILLA MIRABILIS

CCRBCLIDA E

VARICCRBULA CPERCULATA

VENERIDAE

PITAR FULMINATUS

o

3

0.4

O
N
O

O
O

-

i
n

0

o O
2 .

(
.
.

0.5



PACE :

إ:::در:ت::::::::::::::
::::::::::

AMPLE DATE :

AMPLE SIVE :

NCVEMBER 10,433

0.06 SQ .

STATICS

SA:: ! LE TYPE : :: 0 ?

CMMENT. EPA . PENSACCLA .

REPA REPB REPC
? CI . nc

0 0

1

1

0 .

O 0

0 O
1

1

2

ТАХc N

CRASSATELLIDAE

CRASSINELLA LUNULATA

ASTRGPCDA

NATICIDAE

NATICA PUSILLA

CCLUMBELLIDA E

ANACHIS CBESA

BUCCINIDAS

CANTHARUS CANCELLARIUS

CAECIDAE

CAECUM PULCHELLUM

CAECUM IMBRICATUM

PYRAMIDELLI DA E

PYRAMIDELLIDAE ( LPIL )

CLIVI DA E

CLIVA SA YANA

CLIVELLA SP.C

.CLIVELLA (LPIL )

CAPHCPCDA

DENTALI I DA E

DENTALIUM (LPIL )

SIPHCNC DENTALIIDAE

CA DULUS TETRADCN

4

24 15

9 7 2 .

43 3 .

1

0

O 1 O.

2 .

1
1
1

0

0

о
о
о

-
-

0 .

2 .

O.

O 1 .

1

2 0 .

O

1

O
0 .

0 O

1

i O ...

0

1

O O

1
1

1

0 0

1

0 ...

1 1

O 2 0 .

ARTHRCPCDA (CRUSTACEA )

SCPCDA

IDCTE I DA E

EDCTEA MCNTCSA

MPHIPODA

AMPELISCIDA E

AMPELISCA AGASSIZI

AMPELISCA SP.C

PHCXCCEPHALIDAE

METHARPINA FLCRIDANA

HAUSTCRIDAE

HAUSTCRIDAE ( LPIL )

PLATYI SCHNCPIDAE

EUDE VENCPUSHON DURANUS

ANYA I DACEA

PARATANA I DAE

LE PTCCHELIA SP . A

E CAPODA (NATANTIA )

PRCCESSIDA E

PRCCESSA HEMPHILLI

DECAPCDA (REPTANTIA )

PINNGTHERIDAE

DISSC DACTYLUS MELLITAS

A LOUNE I DA E

ALBUNEA GIBBESI I

1 1

0 2 O.

O 0 1
1 o .

0

1

1 0 .

1

0 0

0 0

TERACC DA



-܀;::::܀

E:ܙ;;;;;;;;;:ܙ PA ? SA ; : ; as iiiiiiii : 75i

SAMPLE DATE :

AMPLE SIZE :

ACVEMBER 10,1903

0.06 SQ .

ST1T.C::

SA ? LE TYP3 : C 11:

..CAMENT . EPA.PENSACCLA .

TAXON

CSTRACCDA (LPIL)

REPA REP3 RSPC

0

xé : ::

C. C.

2

1 1

0 0

1

O.

ECHINCDERMATA

PHIURCIDE A

CPHIURCIDEA (LPIL )

ECHINCIDEA

ECHI:ICIDEA ( LP ! L )

ELLITIDA E

ENCCPE MICHELINI

1

O 3 .6

1

ا
ل
ه

1

0 C.

CEPHALCCHCTDATA

BRANCHICS " CMA FLCRIDAE 2 . 1 3 6 2.3

w
i

; ICTE --LPIL - LCWEST PRACTICA IDENTIFICATICN LEVEL

UMBER IN DIV . PER REPLICATE :

UMBEA TAXA PER REPLICATE :

83

36

61

29

120

56

" CTAL NUMBER TAXA FCR STATION : 85

'CTAL NUMBER INDIVIDUALS FOR STATION :

EAN NUMBER INDIVIDUALS PER SQ . M :

264

1467 STD . DEVIA " ICX : 497



PAPIE 10:11 . :: :: o

cv·AMPLE::نت!و,ارنز DATE :

AMPLE SIVE :

S ::C::

SA ! ? ! e Type :0.06 SQ .

CIAMENT . EPA.PENSACCLA .

#FAUNAL CHARACTERISTICS*

SPECIES DIVERSITY (SHAVNCN WIENER IN DEX) H'5 = 3.7299

PECIES EVENNESS (PIELCUS EVENNESS INDEX ) J 0.8396

PECIES RICHNESS (MARGALEF'S INI- X ) D = 15.065

# SPECIES -AREA RELATIONSHIPS

S -CUMULATIVE NUMBER OF SPECIES IN REPLICATE R

X Y Z

RS* R 3 * R S * R S

A 36

3

C 85

53

с

A

B

56 *

76 *

85

B

с

A

69

85

+
*

A

с

В

36

76

85

I
o
n

FAUNAL ANALYSIS AND REPORT PREPARED FCR :

ENVIRONMENTAL PRCTECTION AGENCY

INC .

PREPARED BY :

BARRY A. VITTCH * ASSCC .,

8100 COTTAGE HILL RCAD

MCBILE , LA3A: A 3ید

1 !) CF HCP ( ;; !'



ة:::::::::::::::::

܀܀

:

SAMPLE DATE :

JAMPLE SIVE :

NCVE : . 1c , iyoj

0.00 SQ . job
STATI :

S:? " " Y ?:: :132

CCMENT . EPA.PENSACCLA .

TAXON
REPA REPB REPC

AXCX C :

C. C.

RHYNCHCCCELA

RHYNCHCCCELA SP.C

o

1

o .

0

O

1
0.2

1

0 2

ل
ي
ا

0.6

0
1
1

о
о 1

1

0.2

0.2

1 1

0

2 0 .

1

3 3

7

-

0 O 1

0.2

O

1

0

1.2

2

о
о

O
o

21 O ..

0.2

:

1

4

ANNELIDA

PCLYCHAETA

AUPHINCM I DA E

PARAMPHINCME SP.B

CAPITELLIDAE

NCTCHASTUS (LPIL )

CIRRATULIDAE

CIRRIFCRMIA (LPIL)

CAULLERIELLA CF. ALATA

HESICNIDAE

GYPTIS BREVIPALPA

LUMBRINERIDAE

LUMBRINERIS VERRILLI

MALDAN I DA E

MALDANIDAE (LPIL )

MAGELONIDA E

MA GELENA SP.C

NEREIDA E

NERE I DAE ( LPIL )

NSREIS MICRCMMA

CPHELIIDAE

ARMANDIA MACULATA

ARMAN DIA AGILIS

CPHELIA DENTICULATA

CNUPHI DA E

DICPATRA CUPREA

CRBINI I DAE

SCCLCPLCS RUBRA

PARACNIDA E

ARICIDEA SP.H

ARICI DEA ( LPIL )

PARAGNIS PYCCENIGMATICA

PILARCIDA E

ANCISTRCSYLLIS SP.C

SICAMBRA TENTACULATA

SYNĖLMIS SP.B

PHYLLC DCC I DA E

ETECNE LACTEA

SPICNI DA E

SPICNIDAE (LPIL )

PRIGNCSPIC CRISTATA

SCCLELEPIS SQUAMATA

SYLLIDAE

BRANIA WELLFLEETEHSIS

ТЕКЕЗЕLLIDAE

TERSELLIDAE 1 : ? !:)

O

5

O
O
O

1

1.0

0.2

2.5

11
12

O. O

1

1

0.2

0 2 0
2

11

2 .

41

4

0

1
1 53 11.0

1.4

0.2

1

0

?
1

0 2 .

2

-

о
о
о

1

0.5

9. ?

0.4

-
-

2

1 1

O
2 0.4

1

0.2

O
N
O

12

O
A
O

C
.

3 .

c . ?

1

7

o 7



? : JE : 00

S-ܙ,;; PA La Bicii :i ܀܇:ܕܪ

SAMPLE DATE :

SAMPLE SIZE :

NCVS 35 10,1yos

0.06 SQ . .

31" !

? LE TYPE :

CHMENT . EPA.PENSACCLA .

REPA REPB RSPC

0

1

0

TAXON

EULEPETHIDAE

EULEPETHIDAE (LPIL )

PECTINARIIDAE

AMPHICTNE SPA

PCLYGCRDIDA E

PCLYGCRDIUS (LPIL )

OLICCCHAETA

CLICCCHAETA (LPIL )

O 0

1

1
O.

10 207 0
2.7 44 .

1

12 11 2

O

1 1

2 .

O
.

2 O

6

O
O

2 .

7

3

1
1

1

1

O.

2

O 2 O.

HCLLUSCA

ELECYPC DA

LUCINIDA E

PARVILUCINA (LPIL)

TELLINI DA E

TELLINA TEXANA

TELLINA ( LPIL )

STRIGILLA MIRABILIS

ASTRCPCDA

NATICIDAS

NATICA PUSILLA

N A SSARIDAE

NASSARIUS ACUTUS

CAECIDAE

CAECUM PULCHELLUM

CAECUH IMBRICATUM

PYRAMIDE LLIDAE

PYRAMIDE LLIDAE ( LPIL )

CLIVIDAE

CLIVELLA SPA

CLIVELLA SP.B

CLIVELLA ( LP ! Ľ )

GASTROCHAEN I DAE

CASTRCCHAENA HIANS

O 3

1

0 .

0

о
о 2 .

5

2

0 .1

6

0

1

3 0 .

O
W
O O

O
+

w

3

6

a4

O

1

o

c .

O 1 .

0 2 0 2 O.

ARTHROPODA ( CRUSTACEA )

AMPHIPC DA

CEDICERCT IDAE

SYNCHELIDIUM AMERICANUM

LILJEBCRGII DAE

LISTRIELLA BARNARDI

PHCXCCEPHALIDAE

METHARPINA FLCRI DANA

HAUSTGRIDAE

ACANTHCHA USTCRIUS SP.B

PRCTCHAUSTCRIUS SP.B

PLATYISCHNCPIDAE

EU DE VENCPUS HONDURANCS

MELITIDA E

ELASMCPUS (LIL )

LECA PC DA CE? " is( EPTAIN

O

1

0

1

0 O4

5

1

6

2 . 4 0 o

j с

1



22:07

ein iijai :: :: ... ::::::::

cvEMPLEند:(:ار.:امنز DATE :

APLE SIE:

CT : " ! :

SÅ : ? TYPE :0.06 SQ .

CMMENT . EPA.PENSACCLA .

ACN CE

c ” . ” c ” .REPA REPB REPCTAXON

ALBUNE I DAE

ALBUNEA PARETII

PACURIDAE

PA CURIDAE ( LPIL )

1

2 O 3 .6

0 O 8 8

O 3 0
ب
ر
ا

0.6

ECHINCDERMATA

OPHIURCIDE A

AMPHIURIDAE

AMPHIURIDAE ( LPIL )

ECHINCIDE A

ECHINCIDEA (LPIL )

MELLITIDA E

MELLITIDAE (LPIL )

2 2 0 0.5

5 4 0 9 1.9

CEPHALCCHCTDATA

BRANCHICSTCMA FLCRIDAE

BRANCHICSTCMA ( LPIL )

0 77

0

о
о

1.4

0.2

1

ICTE--LPIL -LCWEST PRACTICAL IDENTIFICATION LEVELLEVE

1.UABER IN DIV . PER REPLICATE :

HUBER TAXA PER REPLICATE :

54

24

378

45

52

20

*CTAL NUMBER TAXA FCR STATION : 59

: CTAL NUMBER INDIVIDUALS FCR STATION :

LEAN NUMBER INDIVIDUALS PER SQ . M :

484

2689 STD . DEVIATICY : 3:27

-



RACE : 004

EPA PENSACCLA SCIO : CREAT::::: is

AMPLE DATE :

AMPLE SIZE :

NCVEMBER 10 , 1983

0.00 SQ . M

STATIC :

Cir ? ! : ! ? E :

' CMMENT . EPA.PEX SACCLA .

* FAUNAL CHARACTERISTICS *

SPECIES DIVERSITY ( SHANNCN WIENER INDEX) H'E = 2.5529

PECIES EVENNESS (PIELCUS EVENXESS INDEX ) ja 0.6261

PECIES RICHNESS (MARGALEF'S IN DEX ) DE 9.382

* SPECIES -AREA RELATIONSHIPS

S -CUMULATIVE NUMBER CF SPECIES IN REPLICATE R

W X Y 3

RS# R S * R S R S

20A

2

C

24

50

59

с

A

B

B

с

A

45

5636 *
*

A

с

B

24

36

5959 59 *

FAUNA L ANALYSIS AND REPCRT PREPARED FCR :

ENVIRONMENTAL PRC'TECTION AGENCY

AS3cc . 10.

PREPARED BY :

BARRY A VITTCR

8:00 CCTTACE !LLO

YCBILE , VASARA

:::



FACE : DO :

EP PEjicilo 2 :1 : 0
.

܀ܬܙ܃܃܃܃܃;

SAMPLE DATS :

SAMPLS SIZE :

NCV2 sēA ! ú , 1903

0.06 SQ .

STATICY :

SAMPLE TYPE : ACRCSAVA

CMMENT.EPA.PENSACCLA .

TA KCN REPA REPB REPC
TCT . C.

RHYNCHCCCELA

RHYNCHCCCELA ( LPIL ) O O
0.9

SIPUNCULA

GGL ? INGIIDAE

PHASCCLICNSTRCMBI

ASPIDCSIPHONIDAE

ASPIDCSIPHON ALBUS

1

0 0

1

0
O.

u.

1

O o

1

0.9

1

o

1

0.9

1

0 O

1

0.9

1

2
3 2.7

0

1

1

0.9

ANNELIDA

: 'GLYCHAETA

DCRVILLE I DA E

PRCTCDCAVILLEA KEFERSTEINI

GLYCERIDA E

GLYCERA SP . I

LUMBRINERIDAE

LUMBRINERIS SP.D

NEPHTYI DAE

NE PHTYS PICTA

CPHELIIDAE

ARMANDIA MACULATA

PARACNIDA E

ARICI DEA SP . A

ARICI DEA SP.H

ARICIDEA ( LPIL )

PARACNIS PYGCENIGMATICA

PILARCIDA E

SYNELMIS SP.B

SPIONIDAE

SPIONIDAE (LPIL )

SYLLIDAE

PARAPICNCSYLLIS LCNGICIRRAT

YRANIA WELLPLEETENSIS

EXCCONE LOUREI

LICOCHAETA

CLICCCHAETA ( LPIL )

2

3 4

0

3

o

14

1 1

2

10
9 .

2 : .

25 22. ?
6 5

3 1 o
4 3 .

0 o

1

0.9

0

1

0

1
1

O
O
N 1
1

0 .

O.

2.7

v
i

1

7 2 .
10 y ..

1 0 3
3.0

2

1

2
5 4.5

MOLLUSCA

, ELECYPCDA

PELECYPCDA ( LPIL )

LUCINIDA E

LUCINA SCMBRERENSIS

TELLINIDAE

TELLINIDAE ( LPIL )

TELLINA TE XARA

STRICILLA MIHÁSILIS

iASTRCPCDA

CAECIDAB

CAECU : JCH :i :; !

0

O
U O
W
O

3.0

? .!
C



Price :

E e d مناد::: 8:::: o'siris!

A PLE DATS :

AMPLE SIZE :

NCVEiber 16 , 433

0.06 SQ .

STICK :

SA !! LE TYPE : - CRCEA

CMMENT.EPA.PENSACCLA .

REPA REPO REPC тСт .TAXON

CLIVIDAE

CLIVELLA SP.D

CLIVELLA ( LPIL )

0 2 2

1

o

o

1

0
c .

0

1

o

ARTHRCPCDA (CRUSTACEA )

APHIPCLA

AMPELISCIDAE

AMPELISCA AGASSIZI

HAUSTCRIDAE

ACANTH CHAUSTCRIUS SIMILIS

PARAHAUSTCRIUS CBLIQUUS

OMACEA

CUMACEA ( LPIL)

DECAPODA (NATANTIA )

PRCCESSIDAE

PRCCESSA HEMPHILLI

O
o1

0

1

0 .

1 .. 0 o 1 0 .

ECHINC DERMATA

CHINCIDE A

ECHINCIDEA ( LPIL) 3 O

o.

3 2 .

CEPHALCCHCT DATA

BRANCHICSTCMA FLORIDAE 2 2 12 e .

PICTE --LPIL -LCWEST PRACTICAL IDENTIFICATICN LEVEL :

UMBER INDIV . PER REPLICATE :

TiUMBER TAXA PER REPLICATE :

35 .45 30

22 13 13 ,

CTAL NUMBER TAXA FCR STATION : 33

CTAL NUMBER INDIVIDUALS FOR STATICN :

L'ÈAN NUMBER INDIVIDUALS PER SQ . M :

110

612 STD. DEVIATION : 127



ACE : 10

::::::دنتنبنت:::::::::: Alicia Firesti

CAPPLE DATE :

JAMPLE SIVE :

NCVEMBEi 16,190 )

0.06 So. 2

9 : :

SA ? LE TYPE :

.CMMENT.EPA.PENSACOLA .

* FAUNAL CHARACTERISTICS

SPECIES DIVERSITY ( SHANNCN WIENER INDEX) H'E = 2.8971

PECIES EVENNESS ( PIELCUS EVENNESS INDEX) J 0.8286

PECIES RICHNESS (MARGALEF'S INDEX ) DE 6.808

* SPECIES -AREA RELATIONSHIPS

S = CUMULATIVE NUMBER CF SPECIES IN REPLICATE R

W х Y Z

RS*5 # R S * R S * R S

''?""T

22 13

*

A

B

с

с

A

B

13 #

2127 *

B

с

A

002 1

28 *

A 22

C 28

3333 * 33 * 33 *

FAUNAL ANALYSIS AND REPORT PREPARED FCH :

ENVIRONMENTAL PRCTECTICN ACENCY

C.

PREPARED BY :

BARRY A. VITTCR Å IS30C . ,

8100 CCTTACE ! LL ROAD

MOBILE , ALAALA 31: 1



0:02 : DO

EPA PENSACOLA BEACCIACA SYSIS

AMPLE DATE :

AHPLE SIZE :

NOVE1ER 10 , 1983

0.06 So. M

" 111 : * :

SA : ? ! ? ::

CHMENT . EPA.PENSACCLA .

AXCYC

TAXON REPA REPB REPC

CNIDARIA

ANTHCÚCA

ACTINIARIA ( LPIL ) o 02
2 0 .

PLATYHELMINTHES

TURSELLARIA

TURBELLARIA (LPIL )

1

0 0
o

1

RHYNCHCCUELA

RHYNCHOCCELA SPA

RHYNCHCCCELA SP.C

RHYNCHOC CELA (LPIL )

CEREBRATULUS LACTEUS
1
1

!

o

O
O
O
O

O
O
N
O

2 0 .1

BRAC.ICPCDA

GLOTTIDIA PYRAMIDATA

1

0 o
1 0 .

PHCRCNIDA

PHCRCNIS (LPIL ) O 0
1 0 .

N
O

о
о

O
.

C.

0 .2

1

O
o

0 .1 1

4 0 4 . O.

3 0

OOO

3 C.

1

0

1

0 .

ANNELIDA

CLYCHAETA

CAPITELLIDA E

NCTCH A STUS ( LPIL)

MASTCBRANCHUS SPA

GLYCERIDAE

CLYCERA SP.A

GLYCERA (LPIL )

HESICNIDA E

HESICNI DAE ( LPIL )

LUMBRINERIDAE

LUMBRINERIS VERRILLI

ALDANIDA E

MALDANIDAE ( LPIL ) .

id A CELONI DA E

MAGELCNA SP.B

N2PHTYIDAE

NEPHTYS PICTA

NERE I DAE

NEREIDAE (LPIL )

CPHELIIDAE

ARMANDIA MACULATA

CPHELIA DENTICULATA

CNUPHIDAE

CNUPHIDAE (LPIL )

CRBINIIDAE

LEITCSCCLCPLCS (LPIL )

PARACNIDA E

AKICIDEA SPA

0 0 2
2 0 .

2

O

2
4 0 .

2 O2
0 .

0

2

o

14

1

4

2

19

O.

3

0
0 .

1

1

0 .



PACE : 202

EPA PENSACCLA BENTH !C.ACHT:12Pi's LYSIS

SAMPLE DATE :

SAMPLE SIZE :

NCVEMBER 16 , 1983

0.06 SQ . M

STA!!! :

SAMPLE TYPE : MICRCEA

COMMENT . EPA . PENSACCLA .

TAXONOCI

C. TC..1 1

.29

33 6.6

1

2

TAXON REPA REPB REPC

ARICIDEA WASSI
O

ARIC IDEA SP.H
10 10 8

PARACNIS PYGGEN IGMATICA
20 8 5

PILARGIDAE

SYNELMIS SP.B

3 2

SPICNIDA E

SPICNIDAE (LPIL )
O

PCLYDCRA LIGN !

0
PRICNCSPIC CRISTATA

61 12

SYLLIDAE

PARAPICNCSYLLIS LCNCICIRRAT 0
0

BRANIA WELLFLEETENSIS
14 2

STREPTOSYLLIS PETTIB CNEAE
0 0

EXCGCNE LOUREI

35 7 23

>LICCCHAETA

CLIGOCHAETA (LPIL ) 45 18

O
O

1 0.7

0.2

16.39 :

1

1
2

0.2

: ? 3.4

2 0.4

65 13.:

F

1

6 4 12.9
1

o 2

ب
ر
ا

O

O

O
N

21 0 .

: .0i
n

C.

N
O
O

O
O
O

O
w
w

3

3

?

0 .

o

2 . O

1 3

0.0

7

MCLLUSCA

TELECYPC DA

. PELECYPCDA (LPIL )

LUCINIDA 2

LUCINIDAE ( LPIL )

LUCINA SCMBRERENSIS

TELLINIDAE

TELL ! NA VERSICCLCR

TELLINA TEXANA

TELLINA ( LPIL )

VENER ! DAE

CHICNE ( LPIL)

MESCMESMATIDAE

ERVILIA CONCENTRICA

ASTRCPCDA

NATICIDAE

NATICA PUSILLA

ACTECCINIDA E

ACTECCINA CANDEI

CAECIDA E

CAECUM JCHNSONI

CAECUM PULCHELLUM

CAECUM IMBRICATUM

CLIVIDA E

CLIVELLA SP.B

CAPHCPCDA

DENTALI I DAE

DENTALIUM (LPIL )

0 9 16 3.2

1 0 O
0.2

1

2

O 3 0.6

1

1

0

2

4

o

6 6

20

0.2

2 .

5.2

2

26

1

O

2

3

0.6

2 O 0 2 O ..

ARTHRCPCDA (CRUSTACEA )

PHIPCDA

AMPELISCIDAE

AMPELISCA AGASSISI 2 02
4 0 .



? id :

PAPO Hvien !! :iiu ACRO Ci

in :MPLE DATE :

SAMPLE SIZE :

NCVEMBER 10,133

0.06 SO .

S ::C :

SA ? LE TYPE : YAC ? :::

CMMENT.SPA . PENSACCLA .

7 : Xc : 1

C. CREPA REPB REPC

1

0 0

1

0 0 2 .

O

1

0 o

TAXON

CEDICERCTIDAE

CE DICERCTIDAE ( LPIL )

LILJEBCRGIIDAE

LISTRIELLA BARNARDI

PHCXCCEPHALIDA

METHARPINA FLCRIDANA

HALSOCRIDAE

HACSTCRIDAE ( LPIL )

ACARTHCHAUSTCRIUS SIMILIS

PRCTCHAUSTCRIUS BCUSFIELDI

PLATYISCHNCPIDAE

E U DE VENCOUS HCN DURANUS

DECAPODA (REPTANTIA )

ASBUNE IDA E

ALBUNEA GIBBESII

2

2

2

о
о
о

2

2

2

o
o
o

9

1

4 2

0 O

1

ECHINC DERMATA

CHINCIDEA

ECHINCIDEA (LPIL ) 6 0 2 E

CEPHALCCHCTDAT A

BRANCHICSTCMA ELCR I DAE 14 2

1

17 3 .

CTE --LPIL -LOWEST PRACTICAL IDENTIFICATION LEVEL

NUMBER IN DIV . PER REPLICATE :

UMBER TAXA PER REPLICATE :

286

44

74

16

138

36

¡ CTAL NUMBER TAXA ECR STATION : 61

CTAL NUMBER INDIVIDUALS FCR STATION : 498

EAN NUMBER INDIVIDUALS PER SQ . M : 2767 STD . DEVIATION : 16 : 2



api Pijavici ::::::::::: rii : - ? , :

AMPLE DATE :

APLE SIVE :

VC VEHBER 10,1yo }

0.06 SQ . 4

STATIC::

SAH ?! TYPE : ACACIA

CMMENT. EPA . PENSACCLA .

* FAUNAL CHARACTERISTICS *

SPECIES DIVERSITY ( SHANNON WIENER INDEX) H'Es 3.0859

- PECIES EVENNESS (PIELCUS EVENNESS IN DEX ) J = 0.7507

PECIES RICHNESS (MARGALEF'S INDEX) D 9.661

* SPECIES -AREA RELATIONSHIPS *

S - CUMULATIVE NUBER CF SPECIES IN REPLICATE R

W х Y 2

RS# R S *RS* R S

44 36 *A

B

с

47

с

A

3

59 *

61 #

B

с

A

16

39 *

61

A

с

B

44

59

6161

FAUNAL ANALYSIS AND REPCRT PREPARED FOR :

ENVIRONMENTAL PRCTECTION AGENCY

PREPARED BY :

BARRY A. VITOCK : ASSOC . , IMU .

8100 CCTTHCE IL PC

CBILE , D3S. ::



Paj :

܇܇܇܇܇܇ܝ sic :: ܀܇܀܇ܕ izin ::::: :.ز:

iAMPLE DATE :

JAKPLE SIZE :

NCV3.jga

0.00

::,::نز STATICS :

SA ?! TY?: : ÁRCEL

CMMENT. EPA.PENSACCLA .

TAXON REPA REPB RSPC
CT . 10 :

RHYNCHCCCELA

CEREBRATULUS LACTEUS
2 0

2 0 .

BRACHIOPODA

GLCTTIDIA PYRAMIDATA

O

1 0
0 .

SIPUCULA

ASPIDOSIPHONI DAE

ASPIDCSIPHON GCSNCLDI 2 0 0
2 2 .

O
O

O
O

1
1

1
1

0 .

0 .

o 3

1

0 0 1

1

0 .

2 2 0
4

O O 2
2 0 .

1 1

3
5 i .

2

1

0
3 O.

ANNELIDA

PCLYCHAETA

S - CIRRATULIDAE

CIRRATULIDAE ( LPIL )

THARYX CF. ANNULCSUS

GLYCERIDAE

GLYCERA SP.A

HESIONIDAE

HETERCPC DARKE CF HETERCMCRP

LUMBRINER I DAE

LUMBRINERIS SP.D

MAGELONIDAE

MAGELONA SP.B

NEPHTYIDAS

NE PHTYS PICTA

NEREIDAE

NEREIDAE ( LPIL )

CPHELI I DAE

ARMAN DIA MACULATA

CPHELIA DENTICULATA

CNUPHIDAE

CNUPHIDAE (LPIL )

PARACNIDA E

ARICIDEA SP.H

PARACNIS PYGGENIGMATICA

PILARGIDAE

SYNELMIS SP.B

SPICNIDAE

SPICNIDAE (LPIL )

PRICNCSPIC CRISTATA

SPICPHANES BOMBYX

SYLLIDAE

BRANIA WELLFLEETENSIS

STREPTOSYLLIS PETTI2 CNEAE

EXCGCNE LCURSI

PCLYGCA DI DAE

PCLYCCRDIUS (LPIL)

LICCCHAETA

CLIGCCHAETA ( LP!! )

O
o

2

3

2.

O
n

O :

i
n

0

1

O 0 .

o

1

0

0

1

4 5

0 6

O

6

о
о
о

2

0

O
M
O

2

3

o
o
o

1

7

1

2

N
O
O

0

1

2 .

.

0 0

1

2

2 .



? : CE : 2:02

::::دنتنت::: AC ( :::::::ii's Kiss is

. ?ÒAMPLE DATE :

SAKPLE SIZE :

NCVE :! 3BR 16,190

0.06 So. 2

SIT! 2 :1 :

SA ? TYP : ::CICE

CMENT.EPA . PENSACCLà .

TECN CE

an.T.TAXON REPA REPB REPC

0 O

1

0.2

0

3
15 22

: 0

1

O
w
w

5.3

2.4

.. ?

O 1 0

1

C.2

0 6 5 11 2.7

ACLLUSCA

DELECYPO DA

POLECYPCDA ( LPIL )

LUCINIDAE

LUCINA SOMBRERENSIS

TELLINIDAE

TELLINA VERSICCLCR

TELLINA TEXANA

STRIGILLA MIRABILIS

VENERIDAE

VENERIDAE ( LPIL )

LE SCME SMATIDA E

ER VILIA CONCENTRICA

ASTRCPCDA

NATICIDAE

NATICA PUSILLA

ACTECCINIDA E

ACTECCINA CANDEI

CAECIDA E

CAECUM PULCHELLUM

CAECUM IMBRICATUM

CLIVIDAE

CLIVIDAE ( LPIL )

CLIVELLA SP.B

CAPHCPCDA

DENTALI I DA E

DENTALIUM (LPIL)

SIPHONCDENTALI I DAE

CA DULUS TETRA DCN

0 0
1

1

0.2

1

2 . 3 0.7

O

O
O

90

15

94

41

Toll 4.3

56 3.5

1

O
O

0.5

1
1

2

4

3

1

0

1

2 0.5

O2 2 0.5

O O

1

0.2

0

1

2 3 0.7

A KTHRCPCDA ( CRUSTACEA )

AMPHIPCDA

AMPHIPCDA ( LPIL )

AMPELISCIDAE

AMPELISCA A CASSINI

PHCXCCEPHALIDAE

ETHARPINA FLCRIDANA

PLATYISCHNCPIDAE

EU DE VENCPUS HONDURANUS

DECAPCDA ( REPTANTIA )

ALB CNE I DA E

ALBUNEA GIBBESII

O 2 2 0.5

O

o 2

9

2.7

1

1 1

3 0.7

ECHINC DERMATA

: CHINCIDE A

ECHINCIDEA ( LPIL )

MELLITIDA E

MELLITI DAE ( LPIL )

1

7 ? 15 3.0

0 1 o C. ?



cije : ;

? Fiiis :: :: :: ::

UPLE DATE :

JAMPLE SIZE :

MCVersero,ius

0.00 SW . Si ? " Y ? 2 : CECHAT

CMMENT .EPA . PENSACCLA .

TC:

Ca ::TAXON REPA REPB REPC

CEPHALOCHOTDATA

BRANCHICSTCMA FLORIDAE 5 3 5

NCTE --LPIL - LCWEST PRACTICAL IDENTIFICATION LEVEL

25..U : BER INDIV . PEX REPLICATE :

KUMBER TAXA PER R3PLICATE :

164

31

226

3314

CTAL NUMBER TAXA ECR STATION : 48

TCTA NUMBER INDIVIDUALS FCR STATION :

14AN NUMBER INDIVIDUALS PER SQ . M :

415

2 306 STD . DEVIATICN : 17 : 5

-

-



PACE : CO

PA:::::::نیرند:::::::::::: :: ::::::: ; ! ;

SAMPLE DATE :

SAMPLE SIVE :

NCVEMBER 10,193

0.06 SQ .

STATICX :

SAR ? LE TYPE : .

CMMENT . EPA.PENSACCLA .

* FAUNAL CHARACTERISTICS*

SPECIES DIVERSITY ( SHANNON WIENER INDEX ) H'E = 2.4209

SPECIES EVENNESS (PIELCUS E VENNESS INDEX) 0.6254

SPECIES RICHNESS ( MARGALE ! ' S IN DEX ) D = 7.797

* SPECIES -AREA RELATIONSHIPS *

3 -CUMULATIVE NUMBER CF SPECIES IN REPLICATE A

X Y 3

S * R R S * S

a.

R

-

14 33 31

C
a

>

с

А

3

с

A

A

с

14

383. * ܪܰܘ

48 48 * 48

FAUNAL ANALYSIS AND REPORT PREPARED FCR :

ENVIRCNMENTAL PRCT2CTICN ACENCY

PREPARED BY :

BARRY A. VIT ? Ci s 5300. , 10.

810C CCTTACE :i : lici

MC3 ! LS , Di::..

:
:



**

PC::

2 : :: :: :: :::: :::::: :: :: .1 :::::::::::::

TAMPLE DATE :

AMPLE SIZE :

NCVE2R 0,1933

0.06 SC .

STATICI :

SPBY : AC : C :

..CIAMENT . EPA.PENSACCLA .

TA ẮC N REPA REPB REPC
? CT . :

RHYNCHCCGELA

RHYNCHCCCELA ( LPIL ) O 1 0 O.

SIPUNCULA

ASPIDCSIPHONIDA E

ASPIDCSIPHCN ALBUS O 0

1

-
-

0 2

O

1

0 1 0 .
1

0 0 1 0 .

0

1

2

1
1

0

1

0 .

1 2

1
1

O.

0

1

O

O.

ANNELI DA

CLYCHAETA

-GLYCERIDAE

GLYCERA SP.A

LUMBRINERIDAE

LUMBRINERIS SP.D

MACELONIDAE

MAGELENA SP.B

NERE I DAE

NERE I DAE ( LPIL )

NEREIS MICRCMMA

CPHELI I DA E

ARMANDIA MACULATA

CPHELIA DENTICULATA

CNUPHIDAE

CNUPHIS EREMITA

PARACNIDAE

ARICIDEA WASSI

ARICIDEA SP.H

CIRRCPH CHUS ( LPIL )

PARACNIS PYCCENIGMATICA

PILARGI DAE

SYNE LIMIS SP.B

SPICNIDAE

PRICNCSPIC CRISTATA

ACNIDES CF. PAUCIBRANCHIATA

-SYLLIDAE

PARAPICNCSYLLIS LONGICIRRAT

BRANIA WELLFLEETENSIS

STREPTCSYLLIS PETTIBONEAE

XCGONE LOUREI

PECTINARIIDAE

ASPHICKENE SP.A

“ LICCCHAETA

CLICCCHAETA (LPIL )

1

0
.

2

1

3
1

о
о
о
о

1

0

1

9 :

3 3

2 0
.

2

12 6

1

19 10 .

1
1
1

0

O
O
O
O

1
:

0

1
11

2

0

1

1 OO O

20 3 . 23 3

MOLLUSCA

ELECYPCDA

LUCINIDA

LUCINA SCMBRERENSIS

TELLINIDA E

TELLINA VERSICCLCR

1

2 O 3

2

2

0

-



Pi : 02

S PÅ PESSACCLA BE : T :!! :: C :16 ! jij

ÄMPLE DATE :

AMPLE SIZE :

CVSMBR 10,1983

0.06 SQ . 1

3STA!! C :

TYPE : ACCIASn :!!!

.CMMEN !. EPA . PENSACCLA .

i
e
r
o

con

1

REPA REP3 REPC

2 . 3

0 0 2

3

5

2

7.4

1

2.3

9

1

2
i2

TAXON

TELLINA TEXANA

TELLINA ( LPIL )

STRIGILLA MIRABILIS

1ESCME SMATI DA E

ERVILIA CONCENTRICA

'JA STRCPCDA

VATICIDAE

RATICA PUSILLA

ACTECCINIDA E

ACTECCINA CANDEI

CCAECIDAE

CAECUM PULCHELLUM

CAECUM IMBRICATUM

CLIVIDA E

CLIVELLA SP.B

CLIVELLA (LPIL )

1

0
1

2

O

1 1

2

14

6

2

3

O
O

v
i
i
n

9

4

O
w

о
о

4.0

0.6

0

1

0 .

ARTHRCPCDA (CRUSTACEA )

:MPHIPCDA

PHCXGCEPHALIDAE

METHARPINA FLCRIDANA

PLATYISCHNCPIDAE

EU DE VENCPUS HONDURANUS

DECAPCDA (REPTANDIA )

ALBUNE I DAE

ALBUNEA GIBBESIT

7

1

4 2

O 1 0.6

ECHINCDERMATA

CHINCIDEA

ECHINCIDEA (LPIL )

HELLITI DA E

ENCCPE ( LPIL )

0 0

1

0 0

1

0.0

CEPHALCCHGTDATA

BRANCHIOSTCMA PLCRI DA E 9 7 5 ? 1

CTE --LPIL - LCWEST PRACTICAL IDENTIFICATION LEVEL

1: UMBER INDIV. PER REPLICATE :

UMBER TAXA PER REPLICANE :

107

28

44

22

26

15

CTAL NUMBER TAXA ECR STATICN :

CTAL NUMBER INDIVIDUALS PCR STATION :

EAN NUMBER INDIVIDUALS PER SQ . !! :

177

981 STD. DEVIATICX : 709



? ; CE :

e på privirinizin:: :: 0 :: ܆،ܸܝ،،܀܇ܐ;:;

.;AMPLE DATE :

AitPLE SIZE :

NCVEMBER 10,1907

0.06 SQ . M

STA ! C ::

SA !? LE TYPE :

CMMENT .EPA . PENSACCLA .

* FAUNAL CHARACTERISTICS *

SPECIES DIVERSITY ( SHANNON WIENER INDEX H'E 3.0733

PECIES EVENNESS (PIELCUS EVENNESS INDEX ) Je 0.8276

PECIES RICHNESS (MARCALEF'S IN DEX ) Da 7.728

* SPECIES -AREA RELATIONSHIPS *

SECUMULATIVE NUMBER OF SPECIES IN REPLICATE R

X Y

RS* R S * R S * R S

ܝ

A Q28 15 *

36 *

с

A

B

36 *

B

с

A

22

29

41

A

с

.B

36

41с 41 41
*

FAUNAL ANALYSIS AND REPCRT PREPARED FCR :

ENVIRONMENTAL PRCTECTIC AGENCY

PREPARED BY :

BARRY A. VITTCR Í SSCC . , INC .

8100 COTTAGE 1!! :( :45

MCBILE , ALASKA



i n '

EPA PESSACCL SêNT:! Rii .

3 : 3

:AMPLE DATE :

AMPLE SIVE :

NGVERBER 10,1903

0.06 SO . M

STATIC::

* :! LE !! ? 3 : inCaCEA

CHMENT .EPA.PENSACCLA .

TAXON REPA KEPB REPC

TAXC . CE

OCT . ICT .

DRACHICPCDA

GLCTTIDIA PYRAMIDATA
6 14 0

20 10.9

SIPUNCULA

GCLINCI I DAE

PHASCCLICNSTRCMBI

ASPIDCSIPHONIDAE

ASPIDCSIPHCN ALBU'S

2 o 0
2

O o 2
2

O

1

0.5

2 .: O 0
2

0

1

0

1

0.5

o 3

2

5 2.5

O

2
2

O
m

1

O

1

1 0,5

? ..

5

1

3 2 .
6 3.3

ANNELIDA

CLYCHAETA

AMPHINCMIDAE

CHLCEIA VIRIDIS

CAPITELLIDA E

NCTCMASTUS (LPIL)

CIRRATULIDA E

CIRRATULIDAE ( LPIL)

GLYCERIDA E

GLYCERA SP.A

HESIONIDA E

HETERCPC DARKE CF HETER CMCRP

NEPHTYIDAE

AGLACPHAMUS VERRILLI

NEPHTYS PICTA

NERE I DA E

NERE I DAE ( LPIL )

NEREIS MICROMMA

CPHELI I DAE

ARMANDIA MACULATA

CPHELIA DENTICULATA

CNU PHIDAE

DICPATRA NECTRIDENS

D ! CPATRA (LP ! L )

Cabi ! I DA E

CWENIA SP.A

PARAGNIDA E

ARICIDEA SP.H

SPICNIDA E

APCPRICNCSPIC ( LPIL )

PRICNCSPIC CRISTATA :

SPIGPHANES BCMBYX

TEREBELLIDAE

TEREBELLI DAE ( LPIL )

PECTINARIIDAE

AMPHICTENE SP.A

0

1 1

?:

2

1

0

-
- .

0

1

0.5

о
о
O
O

1
1

о
о 1

0.3

1

2

1

4 2.2

1

O

0

0 0

1

C
O

-

1 1 0.3

i .2

0.5

0

1

1

0 .

1

1

2

MCLLUSCA

LECYPCDA

PELECYPCDA (LPIL) 0

-



:

:نن:::: ܂.ܝ܀ܝ

13:35 : co , iyo ;TiMPLE

..AMPLE

DANE :

SIZE : 0.00

SA

sa..! ? ! : ?? E : :

: C :1 :15NT . EPA . PENSACCLA .

ТАХС :

RSPA' REPB REPC

1

O 2

0 4

2

5

2 .1

O

1

2 O 0

ТАХСУ

LLCINIDAE

LUCIYA SCM3REHENSIS

TELLINIDAE

TELL !NA VERSICCLCR

TOLLIA TEXANA

ESC:1ESMATIDA

EHVILIA CCXCENTRICA

ASTRCPCDA

CC LUMBELLI DA E

ANACHIS CBESA

C ::CIDAE

CacCU PULCHELLUM

CAECUM IMBRICATUM

CLIVIDAE

CLIVELLA SP . A

CLIVELLA SP.B

CYLICHNIDA E

CYLICHNELLA BIDONTATA

CAPHCPC DA

DENTALI I DA E

DENTALIUM ( LPIL )

2

9

4

2 .

4

0

4

6 .

12

1

O

O
O

0

1 0 .

O.

1

O 0
.

2 0
2

1

o
i
n

1

o
o

0 .

2 .4 .

0 0 3
3

0 0

1

O.

ARTHRCPCDA (CRUSTACEA )

AMPHIPCDA

AMPELISCIDAE

AMPELISCA SP.C

AMPELISCA (LPIL)

PHCXCCEPHALIDAE

METHARPINA FLCRI DANA

HAUSTCRIDAE

ACANTHCHAUSTCRIUS ( LPIL )

PLATYISCHNCPIDAE

EUDE VENCPUS HCN DURANUS

RHYSIDACEA

AYSIDAE

BCWMANIELLA SPP .

DECAPCDA (REPTANTIA )

- PINNCTHERIDAE

PINNIXA ( LPIL )

ALBUNEIDAE

ALBUNEA PARETII

3 6 2

1

0 0

O0

1

1

0 O 0

ECHINCDERMATA

- PHIURCIDE A

AMPHIURIDAE

AMPHIURIDAE ( LPIL )

-CHINCIDEA

ECHINCIDEA ( LPIL )

o

1

0 C.

2 . 3 5 1

CEPHALCCHCTDATA



-::: 0 !

CPA ceisiin nii ::::::::::::: :: ::::: jij

ARPLE DATE :

AMPLE SIZE :

NCVEMBER 10 , 1993

0.06 SQ .

SÁC :

SA !!E TYPE :

!

CMMENT. EPA . PENSACOLA .

TAXON

BRANCH ICSTCMA FUCRIDA

REPA RPB REPC

13 7 26

EXCX C :

ņCn . C.

36 25 .

CT2 --LPIL -LCWEST PRACTICAL IDENTIFICATION LEVEL

NCA 2K INDIV. PER REPLICATS :

UMBER TAXA PER REPLICATE :

58

22

58

24

67

24

TCTAL NUMBER TAXA FCA STATION : 46

CTAL NUMBER INDIVIDUALS FCR STATION :

EAN NUMBER INDIVIDUALS PER SQ . M :

183

1017 STD . DEVIATION : 87



SPA POSA ' :::: :::::

AMPLE DATE :

AMPLE SIVE :

NCVE :1 :3ER 10,1yos

0.06 SQ .

CAMENT . EPA.PENSACCLA .

*FAUNAL CHARACTERISTICS*

PECIES DIVERSITY (SHANNCN WIENER INDEX ) H'Es 3.0539

-PECIES EVENNESS (PIELCUS EVENNESS INDEX ) JE 0.7976

' PECIES RICHN2SS (MARGALEF'S INDEX ) D 8.638

* SPECIES -AREA RELATIONSHIPS *

SECUMULATIVE NUMBER OF SPECIES IN REPLICATE R

W X Y 2

R S * R R 3 * R S

-

24 24A

8

c

22

37

46

с

A

B

C 33 *

A 46

A

с40 *

22

40

4646

.

FAUNAL ANALYSIS AND REPCRT PREPARED FCR :

SNVIRONMENTAL PRC'TECTION AGENCY

PREPARED BY :

BARRY A. VITTCR & ASSCC . , INC .

8100 CCTTAGE HILL RCAD

MCBILE , ALABAMA 30609

:: !if i E PORT



APPENDIX B

"

PHYLOGENETIC LISTING FOR EPA PENSACOLA

DREDGED MATERIAL DISPOSAL AND CONTROL

SITES , 1983



--



PHYLCCENTIC LISTINC PCR PÅ PONSACCLA DHE DCED YATORIAL DISPOSA !

AND CONTROL SITES , 1983

CNIDARIA

ANTHC2CA

ACTINIARIA ( LPIL )

PLATYHELMINTHES

TURBELLARIA

TURBELLARIA ( LPIL )

RHYNCHCCCELA

i
n
.

I
n
i..

RHYNCHCCCELA SP.A

RHYNCHCCCELA SP.C

RHYNCHCCCELA SP . I

RHYNCHCCCELA ( LPIL)

CEREBRATULUS LACTEUS

BRACHICPC DA

GLCTTIDIA PYRAMIDATA

PHCKCNIDA

PHCRCNIS ( LPIL )

SIPUNCUL .

SIPUNCULA ( LPIL)

GCLFINGI I DA E

CCLPINGIA (LPIL )

PHASCCLICNSTRCMBI

ASPIDCSIPHONIDA E

ASPIDCSIPHCN ALBUS

ASPIDCSIPHCN CCSNCLDI

A3PIDCSIPHCN ( LPIL )

ANNELIDA

PCLYCHAETA

AMPHINC:IIDAE

PARAMPHINCME SP.B

CALCETA VIRIDIS

A. : 1 PHARETI L'AE

AM PHARETIDAE ( LPIL )



PHYLCCENTUC LISTINC FCREPA PENSACCLA DREDCEL MATBAADIPS :

AND CONTROL SITES , 1993

CAPITELLIDAE

CAPITOLLIDAE ( LPIL )

CAPITOLLA CAPITATA

MEDIC ASTUS CALI CRNIENSIS

MEDICMASTUS (LPIL )

XCTCASTUS ( LPIL )

MASTCBRANCHUS SP.A

CIRRATULIDAE

CIRRATULIDAE ( LPIL )

CIRRITCRMIA ( LPIL )

TARYX CF. ANNULCSUS

CALLLERIELLA CF. ALATA

DCRVILLEIDAE

SCHISTCMERINGOS PECTINATA

PRCTCDCRVILLEA KSFERSTEINI

EUNICIDAE

E UNIC ! DAE ( LPIL )

FLABELLIGERIDA E

DHERCCHAETA SP . A

GLYCERIDAE

GLYCERIDAE ( LPIL)

CLYCERA SP . A

GLYCERA SP.I

CLYCERA SP.D

CLYCERA (LPIL )

CCITADIDAE

CCHIADIDES CARCLINA

riS! CXIDA

OSICVIDAE ( LPIL )

CYPTIS BREVIPALPA

HSTERCPC DARKE CF HETERCMCRPHA

LUBRIVRIDAE

LUMBRINERIS VERRILLI

LUMBRINERIS SP.D

LUNBRINERIS ( LPIL)

MALDANIDA E

MALDANIDAE (LPIL )

ASYCHIS ELONGATUS

CLYBENELLA TCRQUATA

BCCUSA ENIGMATICA

BCGUEA (LPIL)

MAGELCY ! DA

A CELONA SP.B

ACELONA SP.C

MACELCNA ( LPIL )

NEPHTYIDA E

ACLACPHAMU'S VERRILLI

N.CP : TYS PICTA

NERSIDAD

NEREIDAS (LIL )



PHYLCCENTIC LISTINCCRCPA PENSACILEDUCED POSTAO si .

AND CONTROL SITES , 1983

.
.
.

m
i
.

CORATCN2ROIS SP.A

VEREIS LAMELLCSA

NSREIS MICRCUMA

NEROIS RIISSI

NEREIS (LPIL )

EUNEREIS SP.A

CPHELI I DAE

CPHELIIDAE (LPIL)

ARMANDIA MACULATA

ARMANDIA AGILIS

CPHELIA DENTICULATA

CIICEIUA 2

CNUPHIDAE ( LPIL )

DICPATRA CUPREA

DICPATRA NECTRIDENS

DICPATRA ( LPIL )

CNUPHIS EREMITA OCULATA

MCCAECNUPHIS PALLIDU LA

MCCRECNUPHIS CF. NEBULCSA

AMERICCNUPHIS MAGNA

CWENI I DA E

CWENIA SP . A

CRBINIIDA :

CRBINIIDAE ( LPIL )

SCCLCPLCS RUBRA

LEITCSCCLCPLCS FRAGILIS

LEITCSCCLCPLCS ( LPIL)

PARACNIDAE

PARACNIDAE ( LPIL )

ARICIDEA SP.A

AMICIDEA SP.C

ARICIDEA WASSI

ARICIDEA SP.E

ARICIDEA SP.H

ARICIDEA SP.C

ARIC ! DEA ( LPIL )

CIRRCPHCRU'S (LPIL)

PARACNTS PYGCENICMATICA

PILARUSDAE

ANCISTRCSYLLIS HARTMANAE

ANCISTRCSYLLIS SP.C

SICABRA BASSI

SICARBRA TENTACULATA

SICAMBRA ( LPIL )

SYNELMIS SP.B

PHYLLC DCCI DAE

PHYLLCDCCIDAE ( LPIL )

¿ TÜCNE LACCA

PHYLLC DCCE ARENA E

-

-



PHYLCCENTIC LISTINC FCHOPA PESSACC C350E ) TAHIA ! DISPOSA .

AND CONTROL SITES, 1983

SICALICNIDA :

FINBRICSTHENELAIS INCR

SPICNIDAE

SPICNIDAE (LPIL )

A PCPRICNCSPIC ( LPIL )

PARAPRICNOSPIC PINNATA

PCLYDCRA LICNI

PRICNCSPIC CRISTATA

POIGNCSPIC ( LPIL )

SPIC PETTIBCNEAE

SPICPHANES BCMBYX

SCCLSLEPIS SQUAMATA

ACN ! DOS CA. PAUCIBRANCHIATA

LACNICE CIRRATA

MICRCÍPIC PIGMENTATA

SYLLIDAS

PARAP ! CNCSYLLIS LCNGICIRRATA

BRANIA WELLFLEETENSIS

STRIPTCSYLLIS PETTIBCNEAE

TYPCSYLLIS AMICA

2 XCCCIE LCURSI

TER2BELLIDA3

.TEREBELLIDAE ( LPIL )

PCLYCIRRUS (LPIL )

TYPHLCSCCLSCIDAE

TYPHLCSCCLECIDAE ( LPIL )

EULEPETHIDAE

EULEPETHIDAE (LPIL )

PECTINARIIDAE

PECTINARIA REGALIS

AMPHICTENE SPA

PSA ! 1C DRILIDAE

PSAMKC DRILUS BALANCGLCSSCIDES

PCLYGCRDI DAÜ

PCLICCADIUS (LPIL )

UGOCHATA

--

CLIGCCHAETA (LPIL )

CLLUSCA

PELECYPC DA-

PELECY! CDA ( LPIL )

UNCULIS IDAE

DIPLCDCNTA PUNCTATA

LUCINIDAE

LUCINIDAE ( LPIL )

PARVI LUCINA HILTI LINEATA

PAAVILUCINA ( LPIL )



PHYLCCEXIC LIST ! C PCR EPA PENSACOLA

AND CONTROL SITES , 1983

m
i
a

LLE ! SCMBREHENSIS

TELLINIDAB

TELLINIDAE ( LPIL )

TELLINA VERSICCLCR

TELLINA TEXANA

TELLINA (LPIL )

STRIGILLA MIRABILIS

CCRBULIDAE

VARICCHB L'LA CPERCULATA

V2.ERIDAE

VENERIDAE (LPIL )

CHICNE INTA PURPUREA

CHICNE ( LPIL )

ACRCCALLISTA NIMBCSA

PITAR FULMINATUS

CRASSATELLIDAE

CRASSINELLA LUNULATA

PANDCRIDA E

PANDCRA TRILINEATA

MESCHESLAT I DAE

ER VILIA CONCENTRICA

CASTHCPCDA

NATICIDAE

NATICA PUSILLA

CCLUMJELLIDAE

ANACHIS CBESA

ACTECCINIDA E

ACTSCCINA CANDE I

NASSARI I DAE

NASSARIUS ACUTUS

BUCCINIDAS

CANTHARUS CANCELLARIUS

CAECIDAE

CAECUM JCHNSCNI

CASCUM PULCHELLUM

CAECUM IMBRICATUM

CAECUM ( LPIL )

PYRAMIVELLIDAE

PYRAMIDELLIDAE ( LPIL )

TURBONILLA ILPIL )

CLIVI DAE

CLIVIDAE ( LPI )

CLIVA SAYARA

CLIVELLA SP.A

CLIVELLA SP.8

( !! VELLA SPIC

LIVELL ! j?. :)

( LIVELLA ( LPIL )

CYLICK SAB

UYICHELLA DIOETATÁ



PHYLCGENTICLIS!!NG CREPA ?ESTOCCA DOCES A152 ! 1 ' 0 ! 3 ? isi

AND CONTROL SITES, 1983

CASTRCCHASNIDA

GASTRCCHAONA HIANS

SCAPHCPCDA.

DENTASI : DA 2

DONTALSUM ( LPIL )

JIPHCNC DENTÁLII DAC

CADULUS TETRADCN

ARTHROPCDA CRUSTACEA )

ISCRCDA

IDCT3I DAE

EDCTEA MCNTCSA

EDCTEA LYCNSI

UPHIPCDA

A !4P ! IPCDA (LPIL )

ARPELISCIDAE

AAPELISCA AGASSICI

AMPELISCA SP.C

A1P3LISCA ( LPIL )

CS DICERCTIDAE

CEDICERCTIDAE (LP ! L )

SYNCHELIDIUM AMERICANUM

LILJEBCRGIIDAE

LISTRIELLA BARNARDI

PHCXCCEPHALIDAE

METHARPINA FLCRIDANA

HAUSTCRIDAE

HAUSTCRIDAE (LPIL )

ACANTHCHAUSTCRIUS SIMILIS

ACANTHCHAUSCRIUS SP.B

ACANTHCHACSTCRIUS (LPIL )

PRCTCHAUSTCRIUS SP.B

PRCTCHAUSTCRIUS BCU SFIELDI

PARAHAUSTCRIUS COLIQUUS

PLATYISCHNCPIDAE

EU DE VENCPUSHCN DURANUS

PLATYI SCHNCPIS SP . A

MELITIDA E

E LA SMCPUS LEVIS

ELAS: CPUS (LPIL )

CINACEA

CUAC2A ( LPIL )

BCDCTRIIDAE

CYCLASPIS SP.D

VIDACEA

MYSIDA

isroMANISLLA spr .



PHYLCCENTIC LISTU rin Perjulli

AND CONTROL SITES , 1983

نم ::تابن:: .::::::.ن..:::

TARLALA

PARATANAIDAE

LEPTCCHELIA SPA

DECAPC DA (NATANI ! A )

DE CAPCDA NATANTIA ( LPIL )

PRCCESSIDAE

PRCCESSA HEMPHILLI

PECAPCDA (REPTANTIA )

PINNCTHERIDAE

PINNIXA (LPIL )

DISSCDACTYLUS MELLITAE

ALBU'NEIDAE

ALBUNEA GIBBESII

ALBUNEA PARETII

PACURIDAE

PAGURIDAE ( LPIL )

CSTRACC DA

i
n
i.

CSTRACCDA (LPIL )

ECHINC DERMANA

CPHTURCIDEA

CPHIURCIDEA (LPIL )

AMPHIURIDAE

ARPHIURIDAE ( LPIL )

ECHINCIDEA

CHINCIDEA ( LPIL)

MSLLITIDAE

HELLITIDAE ( LPIL )

ENCCPE MICHELINI

ENC CPE ( LPIL )

CEPHALCCHCRDATA

LEPTOCARDI I

WRANCHICSTCMIDAE

BRANCHSCSTCMA BLCRIDAE

BRANCH :CSTCMA (LPIL )





1.

APPENDIX C

IEC (EPA ) PENSACOLA BENTHIC

MACRO INFAUNAL ANALYSIS

FAUNAL DATA , 1980 ·





Pice : C
ISC PESUC LA 35 : ! : !

::Ajil ::.3EMC's .iiijis

aMPLE DATE :

AMPLE SIVE :

JANUARY 10 , yoo

0.06 SG . ..

ST.

SA ? TYPE :

C :

C

' CMMENT . 15C.MC.722

TA XC N REPA REPB REPC REPD ROPE

MAXC:

on . C.

CNIDARIA

1 :8THCECA

ACTINIARIA (LPIL) 0 O 0

O

1

1

u .

PLATYHEL.INTHES

FURBELLARIA

TURBELLARIA (LPIL )
0

1

1

RHYNCHCCCELA

RHYNCHCCCELA SP.C

2 .
2 0.5

F
PHCRCNIDA

PH CRCNIS SP.A.
O 2 0 O 0

2 C.5

SIPUNCULA

ASPI DO SIPHONIDAE

ASPIDCSIPHCN ALBUS
2 0 O O 0 2 . 0.5

o

о
о 1

OO

O
O

1

0

J .;

3. )

O O O : o

1

0.3

2 . 0

1

2

0

u
s

5

о
о

1

:

5

O

1

O
O

о
о

1

C.3

1

3

1

ANNELI DA

' CLYCHAETA

MPHARETIDA E

AMPHARET IDAE (LPIL )

AMPHARETE SPA

CIRRATULIDAE

CIRRATULIDAE ( L ? IL )

GLYCERIDAE

CLYCERA SPA

GLYCERA (LPIL )

LUMBRINERIDAE

LUMBRINERIS CRUCENSIS

LUMBRINERIS VERRILLI

1A LDAN I DAE

MALDANIDAE (LPIL)

A G2 LCNIDA E

MAGE LCNA PETTIBCNEAE

NEPHTYIDA E

NEPHT YS PICTA

PHELIIDAE

ARMANDIA MACULATA

CNU PHIDA E

CXU PHIS EREMITA CCULATA

ChiIIDAE

LEITOSCOLOPLCS FOLIG SUS

LEITGSCOLCPLCS (LPIL )

PARACNIDA E

ARIC I DEA SP.E

P I LARCIDA 2

AKCISTRCSYLL ! 3 JCB

CADIRA INCERT

5

U
.

0 2

1

0

1

O

1

0

:

0.3

8 5 6 2

1

22 2.6

0

2

O

1

2
5

0

1

0
0.3

o
d1

2 O

3

7

U
.

n
i
.



PACE : 002

I2C ? SACC LÁ 50 :!! : !CICECIBECA iiicijos

AMPLE DATE :

AMPLE SICE :

JANUARY 19 , 1980

0.06 SQ .

SH ! C

SAMPLE TYPE : ARCIN

? CMMENT. IEC.MC.722

" : 12 : :

OCT .REPA REPB REPC REPD 85 ?

O 2 . 2 0 .0

0 0

1

3

O

12

1
1

0

8

o

10

0 .

9 .4 -3

2

1

TA KCN

SPION I DA

APCPRIONC SPIO PYGMAE A

MALACCCERCS VAN DERHCASTI

PRICNCSPIC CRISTATA

SPIC PETTIBCNEA 2

SPIC PHANES BCMBYX

DISP ! C UNCOVATA

SYLLIDAE

BRANIA WELLFLEETENSIS

TEREDELLIDAS

TEREBELLIDAE ( LPIL )

PCECILCCHAET I DAE

PCECILCCHASTUS JCHNSONI

PCLYCORDI DA E

PCLYGCRDIUS (LPIL )

2

1

9 O

O

2

3 .

o 0 0 O

1

:

O 0 o

3 9 40 0 52 .3.

O

1

O
O

3

O
N

о
о

0 O.

MOLLUSCA

ELECYPC DA

LUCINIDA E

PARVILUCINA MULTILINEATA

PARVI LUCINA AMIANTUS

TELLINIDAE

MA CCMA MITCHELLI

STRIGILLA MIRABILIS

DCNACIDAS

DCNAX DC RCTHEAE

GASTRCPC DA

CLIVI DAE

CLIVELLA DEALBATA

1

0 O 2

O
N

. :

2 .

1

0 0 0

o .

O 0 0

1

O 1 0 .

0 o 0

1 1

2

0 .

1

5 0 0 7

1
1

0

1 1 1

1

4 5 .

ARTHHCPCDA (CRUSTACEA )

MPHIPC DA

BATEIDAE

BATEA CATHERINENSIS

CEDICEROTIDA E

SYNC HELIDIUM AMERICANUM

MCNCCULCDES (LPIL)

HAUSTCRIDAE

LE PIDACTYLUS SP.A

PROTC AUSTCRIUS SPA

PLATYISCHNCPIDAE

PLATYISCHNCPIDAE (LPIL )

UMACEA

B C DCTRIIDAE

CYCLA SPIS SP.A

DIA STYLIDA E

CXYURCSTYLIS SMITHI

MYS I DA CEA

MYS I DAE

MYS I DCPSIS DICELCW I

7.

0

C
N

N
O

20

2 .

17 19 9 40 10 95 24 .

0

1

5 2 .

O 0

1

O 0

0 0 0 0



P : 003

: S1 cc LA :::::::: ::CRC 1 : ::::!!

: 8 , igoo
V

AMPLE DATE :

AMPLE SIVE :

JANUARY

0.06 SQ .

STÁTIC

SA !!!! ? ?? ! E : .

: CMMENT. IEC . M0.722

CAXCYCE

ТАҲСУ REPA REPS REPC REPD RE ?

ECHINODERMATA

CCHINCIDEA

MELLIT I DA E

MELLITA QUINQUIE SPERFCRATA 8 9 12 39

CEPHALCCHCTDATA

BRANCHIOSTCMA FLORIDA 2 2 3 0 3 2 . 2.5

CT --LPIL -LCHEST PRACTICAL IDENTIFICATICN LEVEL

(SUMBER INDIV . PER REPLICATE : 72 76 102 81

.LMBER TAXA PER REPLICATS : 21 20 19 20

62

24

TOTAL NUMBER TAXA FCR STATICN : .49

CTAL NUMBER INDIVIDUALS FCR STATION :

EAN NUMBER INDIVIDUALS PER SQ . M :

393

1258 ST D. DEVIATION : 237



? ATE : 0

IEC Pijavili 3 : ! : ' . E - sis

AMPLE DATE :

..AMPLE SIZE :

JANUARY 9,1730

0.06 SQ . .1

STATIC :

SAMPLE TYPE :

.CIHENT . IEC.MG.722

* FAUNAL CHARACTERISTICS *

" PECIES DIVERSITY (SHANNON WIENER INDEX) H'E - 2.8186

SPECIES EVENNESS (PIELCUS EVENNESS IN DEX) J
0.7242

PECIES RICHNESS (MARGALEF'S IN DEX ) De 8.035

* SPECIES -AREA RELATIONSHIPS

S - CUMULATIVE NUBER CF SPECIES IN REPLICATE

X Y 3

S * R S * R S # R

21 B

E

B

A30 *

A

3

с

D

E

20 #

32 *

37 *36

42

49

20 *

30 *

39 *

45 *

E

D

B

с

A

24

32

39

43

49

A

D

44

49 *

D

с
#

49

FAUNAL ANALYSIS AND REPORT PREPARED FOR :

ENVIRONMENTAL PRCTECTION AGENCY

INC .

PREPARED BY :

BARRY A. VITTCR S ASSCO . ,

8100 CCTTAGE HILL CAD

MOBILE , ALABAMA 30.09

SUD CF REPCI



::: 0 :

12C PISACULA.it ARC AUR AAS : S

AMPLE DATE :

LAMPLE SIZE :

JANUARY 18 , 1900

0.06 SO . M

3A ! ::

CAMPUS TYPE :
60.0

CMMENT . IEC . MO.722

TAXON REPA REPB REPC REPD REPS

TAXCYCS

™ .

SIPUNCULA

ASPIDCSIPHONIDAE

ASPIDCSIPHCN ALSUS
2 2

1

0

O

5.0

1

O 0 0 0

1

0.2

6 O 0 O 6 1.2

2 1

о

0 4 0.8

1

4 3

0

3

0

14 2.91

O
w

1

0.2

0
0

1

0.2

4

1

5

o

1

0 O 0.2

0 4

O
O

0

3 .

O
O

1 .

C.5ܪ

1

5

ANNELI DA

CLYCHAETA

AMPHINCMIDAE

CHLCEIA VIRIDIS

CAPITELLIDAE

ME DICMASTUS AMBISETA

FCIRRATULIDAE

CIRRATULIDAE (LPIL )

GLYCERIDA E

GLYCERA SP . A

GLYCERA (LPIL)

LUMBRINERIDAE

LUMBRINERIS VERRILLI

MALDAN I DAE

MALDANIDAE (LPIL)

MAGELCNIDAE

MA GELONA SP.B

NEPHTYIDAE

NEPHTYS PICTA

NEPHTYS SIMONI

CPHELI I DAE

ARMANDIA MACULATA

ARMANDIA ACILIS

CNU PHIDAE

CNUPHIS EREMITA CCULATA

CABINI I DAE

SCCLCPLCS RUBRA

PARACNIDAE

ARICIDEA SP . A

ARICIDEA SP.A

AMICIDEA SP . E

PARACNIS ( LPIL )

PILARGIDAE

ANCISTROSYLLIS JONESI

CABIRA INCERTA

SIGAMBRA BASSI

SYNE LMIS SP.B

SPICNIDA E

APCPRICNC SPIC PYGMAEA

PRICNCSPIC CRISTATA

SPICPHANES BCMBYX

DISPICURCINATA

SCCLE LEPIS CF TEXANA

SYLLI DA E

PARAPICNCSYLLIS LC ! C !CIRRA ?

2

O

O
N

O
w

ا
ر
ا
ه

1 2. ?

0.2

6 2 o

1

0

9

:.9

2

O

O 0 0 2 0.4

0 2
ا
1ر

O
o
n
o

O
O
O

-

3

о
о
о
о

0.6

0.2

2

0.2

4

0

1

-
-

1 1

0 2.

O
O
N
O

O
O
O
O

O-O
O

O
O
O
O

0.2

0.6

0.2

0.2

1
1

1

8
: 3

o
o
o

2.7

0.2

-

O
O
O

-O

5

0

7

0

9

о
о
л
о
о

39

?

1 1
1

0

O.

0.2

1

0

1

O O O 0.2



Pas2 : CO:

I2C ? .VACCIN 5:01 Cici Cir ' !!!:

AMPLE DATE :

WAMPLE SIZE :

JANUARY 10 , 1950

0.06 SQ . .

ST :

S :::!! TYPE :

CMMENT . IEC . MO.722

REPA REPB REPC REPD RSPE

7 0 O 0

A C : :

C.

(0)•

0 0

TAXON

BRANIA WELLFLESTESIS

TULEPETHIDAE

GRUBEULEPIS CF. MSXICANA

PCLYGCRDIDAE

PCLYGCRDIUS (LPIL )

OLICCC HAETA

.. CLICCCHAETA (LPIL )

0

r
o 0

O 32

1

o 33 ó .

o 2 0 0 0 2

2 OO 0 2

0

1 1

2

O
o

O
O

1 0 .

0 .O

1

MOLLUSCA

PELECYPCDA

PE LE CYPCDA (LPIL )

LUCINIDA 2

LUCINIDAE ( LPIL )

PARVI LUCINA MULTILINEATA

TELLINIDAE

TELLINA (LPIL )

MACCMA MITCHELLI

STRICILLA MIRABILIS

CRASSATELLIDAE

CRASSINELLA (LPIL )

A STRCPCDA

GASTRCPCDA (LPIL )

CLIVIDA E

CLIVA SA YANA

CLIVELLA DEALBATA

2

о
о
о

O
O

N
O
O

-
.
O

3

5

.
:
:1

0

1

6

o

0

O

1

0 0 O

0 .

1

O 10

0

o

0

0 .

0 .4

O 2

о

O

2

1

0 0

1

0

0

O
O

1 O.

0 .

4

1

o 5

0

1

0 0 0

1

0 .

ARTHRCPCDA (CRUSTACEA )

APHIPCDA

BATE I DAS

BATEA CATHERINENSIS

-CEDICERCTIDA E

SYNCHELIDIUM AMERICANUM

MCNCCU LODES EDWARDS I

LILJEBCRGI I DA E

LISTRIELLA SP.A

Pit CXCCEPHALIDAE

METHARPINA FLCRIDANA

-HAUSTCRIDAE

LEPIDACTYLUS SP.A

PHCTCHAUSTCRIUS SP.A

PLATYISCHNCPIDAE

EU DE VENCPUS HONDURANUS

SYNCPI I DA E

TIACN TRCPAKIS

UMA CEA

SCDCTRI I DAE

CYCLA SPIS SP.A

LCCAPCDA ( HEPTANTIA )

PINNCTHERIDAE

PINNIXA CHIME ! CP :

O
w 5

4

10

18

7

7

5 .26

30 5 .

42 31 15 41 23
: 52 39 ,

o 2 0 0 0
2

2 O 3 5

·

-



PC : 003

ISPO SACCLA 22:01: ORCI ASA !

1

AMP L'E DATE :

AMPLE SIZE :

JANUARY 13, 1980

0.06 SG . M

STATICX : 12

SAXP.2 TYPS : ACCIAIA

-

CUMENT . IEC.MC.722

AXC : C

CT . " CT .ТА ХcN

PINNIXA CRISTATA

REPA REPB RE ? REPD REPE

4 0 0 OREPE

ECHINCDERMATA

-CHINCIDE A

ELLIT I DAE

MELLITA QUINQUIESPERFCRATA 3 2 4 10 2 .:

CEPHALCCHCTDATA

BRANCHICST CMA FLCRIDAE 10 6 2 4 3 25 5.2

INCTE--LPIL -LCWEST PRACTICAL IDENTIFICATICN LEVEL

U13ER IN DIV. PER REPLICATE :

UKE2 TAXA PER REPLICATE :

112

26

136

32

5 3 111

18 20 15

CTAL NUMBER TAXA PCR STATION :
57

CTAL NUMBER INDIVIDU
ALS

PCR STATION :

liEAN NUMBER IXDIVIDU
ALS

PER SQ . M :

480

1561 ST D. DEVIATIC " : 550



TEC - SA 2.1.H. A :: C ? jij.

.AMPLE DATE :

JAMPLE SIVE :

JANUARY 10,1guo

0.00 SQ .

.
.On

SPEYPE' :

:CAMENT . IEC.MC.722

* FAUNAL CHARACTERISTICS

SPECIES DIVERSITY ( SHANNCN WIENER INDEX ) H'Es 2.8927

SPECIES EVENNESS (PIELCUS EVENNESS IN DEX) J 0.7155

,PECIES RICHNESS ( MARGALET'S INDEX ) D 9.071

* SPECIES -AREA RSLATIONSHIPS

S -CUMULATIVE NUMBER CF SPECIES IN REPLICATE R

X Y 2

R S * R S R S * R S

26 * 32 32 EA

3

C

D

E

u
n
u
n

A
f
r
o

N
i

B

E

с

A

38 * 45 *

48 *

*

3

A

E

D

с

41

15

26

46

48

57

56 * 50 *

3

с

A

56 *

57 *57

+

- .

FAUNAL ANALYSIS AND REPORT PREPARED FCR :

ENVIRONMENTAL PRCTECTION AGENCY

PREPARED BY :

BARRY A. VITTCRM ASSCC . , INC .

8100 CCTTAGE HILL RCAD

MCBILE , ALA : AXA 360dy

ID CFCERREPC :::



RACE : CO

!! C Pisauc : 2 : :: · ACIC :: ÅLA !!Bij.

AMPLE DATE :

AMPLE SISE :

JUNE 27, 1930

0.06 ' SQ . M

STATIC::

SAMPLE TYPE : C & CHAT

CMMENT. IEC.MC.732

" AXCX C :

" Сл . тСТ .TAXON REPA REPB REPC REPD REPE

CNIDARIA

ANTHCZCA

ACTINIARIA (LPIL ) 0 O 2 3 5 0.6

O

PLATYHELMINTHES

TURBELLARIA

TURBELLARIA ( LPIL ) O 0 4 4 0.5

RHYNCHGC CELA

CEREBRATULUS LACTEUS 2 0

3

2 2 9

BRACHIOPODA

GLCTTIDIA PYRAMIDATA
F

2 . 2 1 7 0.8

PHGRONIDA

PH CRONIS SP . A 1. O O O 0 .

0.3

O
O
O

OO-

2

3

2

O
O
O

O
w
o

3

6

? C.2.

OO 4 14 ? 3 2 .

1

o

1

О
О
О

O

2

1

O
O
O

2 .2 .

O

oO

1 1o

0 .

O

ANNELIDA

CLYCHAETA

AMPHARET I DAE

AMPHARET I DAE (LPIL )

AMPHARETE SP . A

A SABELLIDES SP.A

CAPITELLIDAE

MEDICMASTUS CALIFORNIENSIS

CHAETOPTERIDAE

CHAETOPTERIDAE (LPIL )

MESCCHAETCPTERUS TAYLCRI

SPICCHAETCPTERUS OCULATUS

CIRRATULI DA E

CHAETGZCNE SP.D

GLYCERIDAE

CLYCERA SPA

GLYCERA SP.H

GLYCERA (LPIL )

HESICNIDAE

HETERCPC DARKE CF HETERCMCRP

LUMBRINERIDAE

LUMBRINERIS SP.A

LUMBRINERIS (LPIL )

MALDAN I DA E

MALDANIDAE (LPIL)

MACELONIDA E

MACELONA SP.B

NEPHTYIDA E

NEPHTYIDAE ( LPI ! )

NEPHTYS PICTA

NEPHTYS SI!!CY !

RERE I DAE

O
O
O

о
о
о

O
O
O

0

0

11

2

0

2 0.2

0 .

1 1

O

1

0 1 0. !O

O

1

0

u
n
o

o

4

2

23

0.2

2.7
4

9

0

1

0. !

OO

6

1

in

5 2 . 19 2.2

1 1

o0

2 0 9 · 1 18 30 3.5

0 .

1



? i Ce :

IEC PENSACCLA 3 :1 cu C::::
il !!!

AMPLE

AMPLE

DATE :

SIZE :

JUNE 27 , 1980

So. 10.06
STATION

SAMPLS TYPE : ACSCIA

CMMENT. IEC.MC.732

REPA REPB REPC

0 2

REPD REPE

0

МАХСУ

C

3

0

--
-

1

0 O 4
2 2

7

1 1

о
о
о

O
O
O

о
о
о

2

2 .

2 O
O

1

3 .

1
O 2

0 .

0 .

O0 O 2 2

1

0

O

3

1

O
O
O

1

0 .

0 .

0 .

w

O
O
O
O N

O
O
O
O

5

1

1

2 0 .

O

1

3 0 .

N
O
O

N
O
O

0

TAXON

NEREIDAE (LPIL )

CPHELIIDAE

ARMANDIA MACULATA

CNUPHIDAS

CNUPHIDAE LPIL )

DICPATRA CU PREA

CNUPHIS EREMITA CCULATA

CWENI I DAE

CWENIA SP . A

CRBINIIDAE

CRBINIIDAE (LPIL )

PARACNIDA E

PARACNIDAE (LPIL)

ARIC IDEA SP.A

ARICIDEA SP.C

ARICIDEA WASSI

ARIC I DEA SP.E

PILARGIDAE

ANCISTROSYLLIS HARTMANAE

SIGAMBRA TENTACULATA

SYNELMIS SP.B

PHYLLODCCIDAE

PHYLLCDCCE ARENAE

-PCLYNCIDAE

PCLYNCIDA 2 (LPIL )

SPICNIDA E

SPICNIDAE (LPIL )

APCPR ICNC SPIC PYCASA

PARAPRICNC SPIC PINNATA

SPIC PETTIBONEAE

SPICPHANES BOMBYX

DISPIC UNCINATA

SABELLIDA E

SABELLIDAE (LPIL )

TEREBELLIDAE

TEREBELLIDAE (LPIL )

LCIMIA SPA

-PECTINARI I DA E

PECTINARIIDAE (LPIL )

PCLYGCRDIDA E

PC LYGCRDIUS (LPIL )

LICCCHAETA

CLICCCHAETA (LPIL )

S
O
O

1

O.

0 0 O

1 1 O
.
2 .

0 O

1

0 2

O

1

o

2 .

0

28

0 .

1

O
O
O

O
O
O

1
1
1

40

20 2 .

9

10

O

10

0 .

2

N
O
O
O
O

2 .3

2 .

2

2

o

1

o

2 5

0 .

0 .1 1

O
O

о
о

O
N

4

98

o o 0 0 .

0 0 2 2 0 .

0 O

!

0 .

15 o 8

MOLLUSCA

ELECYPG DA

PE LECYPC DA (LPIL )

SEELIDAE

A 3RA AEQUALIS

SEMELE PRCFICU

10

1

34 3 .

1

O

1
1

7

0

2 a19

09

1



PACE : CO2

IEC PEYSACCLA BENTHIC CHALILALYSIS

TAMPLE DATE :

AMPLE SIZE :

JUNE 27,1980

SQ . 10.06

STATICX :

SAMPUS TYPO :

:CHMENT. 18C.MC.732

REPA REPB REPC

0 0

REPD REPE

5 o

ТАХС C3

C ':. Cn .

0.5

5

4427

2

5

20

0

3 :26

O20

! 43

22

ܘܘ

7.2

2 .

0.7

1

0

ら

1

O
O

O
O

O
O

3

O
O

O .;

0.33

O

1

0 0 o

1

0

1

O 0 2 c.2

TAXON

SE :12LE (LPIL )

TELLINIDA 2

TELLINA ALTERNATA

TELLINA (LPIL)

STRIGILLA MIRABILIS

VENERIDAS

DCSINIA ELEGANS

inERCENARIA CAMPECHIENSIS

CRASSATELLIDA E

CRASSINELLA LUNULATA

MACTRIDAE

MULINIA LATERALIS

CUSPIDARI I DA E

CARDICMYA CRNATISSIMA

NUCULAN I DAE

NUCULANA CONCENTRICA

PANDORIDA E

PANDCRA TRILINEATA

ASTROPC DA

GASTRCPCDA (LPIL)

NATICIDAE

NATICA PUSILLA

ACTECCINIDA E

ACTECCINA CANALICULATA

CLIVIDAE

CLIVA SA YANA

0 0 0 o

1 1

0 ..

o

1

0

O

1

2 O

1

0.5

4 0 7 · 0 0 1.3

8 3 9 4

1

25 2.9

o

4 O 4

1

9

2 O 10 0

1

0.5

O 0

1 1

0.100

O 0 5

1

0.7

0 0 O 2 2 0.2

0 0 0 0 0. !

ARTHRCPCDA (CRUSTACEA )

'SCPCDA

I DCTE I DA E

. EDCTEA S.P. A

MUNNIDA E

MUNNA HAYESI

AMPHIPCDA

AMPHIPC DA (LPIL )

HYPERI I DA E

HYPERIIDAE (LPIL )

- AMPELISCIDA E

AMPELISCA A CASSICI

CEDICERCTIDA E

SYNCHELIDIUM AMERICANU !

LILJEBCRGIIDAE

LISTRIELLA BARNARDI

LISTRIELLA SP.C

PHCTIDAE

PHCTIS MACRCMA.US

ARICISSIDA E

ARGIS SA HAMATIPES

HAUSTCRIDAE

ACAITHCEAUSTCH : 5 ; . .

O 0 2 0 2 0.2

0 2 3 0 i
n 0.6

1 1 1

0

0

OO 3

2

0.3

0.2
O 0 2

O O 0 0 0 .

0 ܪ ü .

.
.



PMC3 : CO

IEC PENSACCLA 2 Ti ! CACIBEMUT's .. ? 5 ! S

!!PLE DATE :

APLE SIZE :

JUNE 27 , 900

SQ . M0.06

STATIC::

SAPS TYPO : ACKCIA

ECMMENT . IEC.MC.732

REPA REPB RE PC

0 0 o

REPD RS ? E

0

0

TYC 8C

OCT . CD

J.

2 3 .

1

-

0 7 4 26 4 ܪ.

0 16

7

44 10 77 3 .

0 o 0 0 4 u .

0 0 1 O
O.

TAKCN

LEPIDACTYLUS SPA

PRCT CHAUSTCRIUS SPA

PLATYISCHNCPIDA 2

TITTAKUNARA SPA

.UMACEA

BCDCTRI I DAS

CYC LA SPIS SP . A

DIASTYLIDA E

CXYURCSTYLIS SMITH !

STCMATCPCDA

SQUILLIDAE

SQUILLIDAE (LPIL)

14YS I DA CEA

SMYSIDA E

MYS I DOPSIS FURCA

DECAPCDA (NATANTIA )

SERCE STIDAE

ACETES AMERICANUS

PRCCESSIDAS

PR CCESSA HEMPHILLI

DE CAPCDA (REPTANTIA )

PINNCTHERIDAE

PINNIXA PEARSEI

ALBUNEIDAE

ALBUNEA PARETII

PCRCELLANIDA E

EUCERA MUS PRAELONGUS

0 O 3 0

1

4 0 .

0

1

--

0 0 2 0 .

0 0 0 O 2 2 0 .

0 o 0

1 1

O.00 0

0 o 0

1

0 0

1 !

E CHINCDERMATA

ECHINCIDEA

ECHINCIDEA (LPIL)

MELLIT I DAS

MELLITA QUINQUIESPERSCRATA

1

O

O o 0 1 0 .

5 0 0 7 0 12

CEPHALOCHGT DATA

BRANCHIGST CMA FLORIDAE 12 5 28

1

47 5 .

ICTE --LPIL - LCWEST PRACTICAL IDENTIFICATION LEVEL

126UMBER INDIV . PER REPLICATE :

UMBER TAXA PER REPLICATE :

85

30

215

43

206

35

230

6029

-CTAL NUMBER TAXA FOR STATICN : 97

"CTAL NUMBER 1 DIVIDUAL CR STAT ! (:: 862

L'EAN NUMBER INDIVIDEAL PER SG . : ! : 2759 SO. DEVIAT : C :% :



PACE : CO

!ECPSACC!! 33 :1 . i !AUR !::::::jij

AKPLE DATE :

·AHPLS SIE:

JU IĆ 27,1you

SQ . il

STANIC :

SA ! ? LE TYPE : CHCEA0.06

CMMENT . IEC.MC.732

* FAUNAL CHARACTERISTICS *

PECIES DIVERSITY ( SHANNCN WIENER IN DE X ) H'E 3.5910

PECIES EVENNESS (PIELCUS E VENNESS INDEX) J 0.7850

PECIES RICHNESS (MARGALET'S IN DEX ) DE 14.203;

* SPECIES -AREA RELATIONSHIPS *

S = CUMULATIVE NUMBER CS SPECISS IN REPLICATE R

X Y Z

R S * R S * R S * R S

- -

-

-

29 30 *A

B

с

D

E

48 *

62 *

73 *

97 #

B

5

с

А

D

75 *

85 *

88 *

97 *

D

A

E

D

C

30 *

48 *

82 *

93

E

D

B

с

А

60

74

87

95

9797

RAUHAL ANALYSIS AND REPCRT PREPARED FCR :

ENVIRONMENTAL PRCTECTION AGENCY

PREPARED BY :

BARRY A. VITTCR j SSCC . , 130 .

8100 CCTTACE HILL RCAD

MCBILE ALABAMA Scijos

NDCP HEPCR



? : 02 :

IEC PE : Sacola BOX!!!! ZACECI: Bálin's Hirsis

AMPLE DATE :

SAMPLE SIZE :

JUNE 27 , 1780

SG .0.06

STATIC::

SA ? LE TYPE : AC

.CIAMENT . IEC.MC.732

TAXON REPA REP3 REPC REP REPE

CNIDARIA

ANTHCZCA

ACTINIARIA ( LPIL ) O

1

3 6 0

O

PLATYHELMINTHES

CABELLARIN

TURBELLARIA (LPIL ) 0 0 2 . 0 2

1

RHYNCHCCCOLA

RHYNCHCC CELA SP.A

RHYNCHCCCELA SP.C.

CEREBRATULUS LACTEUS

O
O
O

OO

2

2

3

2

O
O

1

ب
ا

BRACHICPCDA

GLOTTIDIA PYRAMIDATA
3 . 9 OO 3 15

O 0 0 3 0 3 0

SIPUNCULA

GOLFINGIIDAE

GOLF INGIA TRICC.CEPHALA

A SPIDCSIPHONIDAE

ASPIDOSIPHCN ALBUS

ASPIDCSIPHON CCSNCLDI

SIPUNCULIDAE

SI PUNCULUS NUDUS

1

O
O

1
1

О
О

O
N

<

o

1 0 O

o

V

ANNELIDA

CLYCHAETA

1

O O

O O

5

O
n

O
w

1
1

2

O

: 3

2

1

44

O
O

17

0

O
O

0 1

2

o
c

ب
ر
ا

o
o

O

О
О

1

AMPHINCMIDAE (LPIL )

AMPHARET I DAS

AMPHARETIDAE ( LPIL )

AMPHARETE SP . A

CAPITELLIDAE

MEDICMASTUS CALIFORNIENSIS

N CTCM A STUS ( LPIL)

CHAETCPTERIDAE

ME SCCHAETCPTERUS TAYLCRI

SPICCHAETOPTERUS CCULATUS

CIRRATULIDA E

CHAETCZ CNE SP.D

GLYCERIDAE

GLYCERA AMERICANA

GLYCERA SP.A

GLYCERA DIBRANCHIATA

CLYCERA SP.H

GLYCERA (LPIL )

GCNIADIDAE

GLYCINDE SCLITARIA

o

1 1 o

O 2 0

o

1

O
O
O
N

N
O
O
O

-

u
n

-N
O
O

O
O
O
N
O

7

0

2 .

9

2

0 2 O 2 .

ر
م

O

HESICNIDAE



PAO: OO ?

IEC PS : SACCLi Be Ti ! CRC ! ů Ciril iiii ! S

SAMPLE DATE :

SAMPLE SIZE :

JUNE 27,1430

SQ . .

. ?

0.06

STATICI :

SAMPLE TYPE :

CMMENT . IEC.MC.732

AXCA C :

CT .
C.

23

О
О

2 O ..

O
o

OO

2 :

1

о
о

O
O

O
O

1
1 < ..

1

7 0.5

O
u
r

331 2.2

( ..

F

1

16

6 0.4

0 .

1

< .1

Ó

3

0.2

1

20 .܀

O
i
n
o

о
о
о

25

7

- 1

TAXON REPA REP3 REPC REPD RE ? 3

HESICNIDAE (LPIL ) O 0

LUMBRINERIDAE

LUMBRINERIS (LPIL ) 2 4 6 2 9

MALDANIDAE

MALDANIDAE ( LPIL ) 2

3 CGUE A ENIGMATICA

HA CELCI I DA 3

HAGELCNA CF. CINCTA
0 0

MACELONA SP.3
5

- NEPHTYIDA

NEPHTYS PICTA 2 7 14 5

NEPHTYS SIMONI

0 O

CPHELIIDAE

ARMANDIA MACULATA
2 7 0 6

CNUPHIDAE

CXUPHIS EREMITA CCULATA
2 . 2

CWENI I DA E

CWENIA SP . A 0 1 0 0

CRBINI I DAE

LEITCSCCLCPLCS FRAGILIS 0 O 1 2

PARACNIDAE

ARIC IDEA WASSI
11

ARIC I DEA S ? .. 3 2 15

CIRRCPILI ? .. ( LPIL ) 0

PILARCIORE

ANCISTRCSYLLIS HARTMANAS 2

ARCIST RCSYLLIS JONSSI

SIGAMBRA TENTACULATA
0

SYNELMIS SP . 3
11

LITCC CRSA SP.A 0

PHYLLODCC I DA E

PHYLLC DOCIDAE (LPIL ) 0

PHYLLCDCCB ARENAE 2

PCLYNGIDAS

PCLYNCIDAE (LPIL) O 2 .

SICALIONIDAE

STHENELAIS SP . A 0 1

SPIONIDA E

SPICNIDAE (LPIL ) 0 O 6

APCPRICNCSPIC PYGMASA 12 20 5

PARAPRICNC SPIC PINNATA
5 21 2 .

PCLYDORA LICNI 0 0

PCLYDCRA SPA

PCLYDCRA (LPIL ) O

PRICNC SPIC CIRRIBERA

PRICNCSPIC CRISTATA
2 .

SPIC PETTIBCTEAE
3

SPICPHANES 30:13 YX
5 2.

SPICPHARCS Ci . : 53 :09: 5 : 5 0

DIS!!C C :: Cris:::

1

O
O
O
N

v
i
O
N
O

5

2

2

: 3

O
O
O
O
N

O
O

O
N
O
O
O

0.3

ū .

0 .:

0.9

1 6

1

N
O

1
5

<

0.3

1

1

O

o

3 0.2

1

o

6 0.5

0.4

3.0

O
N
O
O
O

6

44

35

O
o
u

w
o

2.5

T .:

1

1 1

1

1 1

(
D
O
W

n
o

C
O
O
A
N

O
t
n

.

9

2

! 3

2

C
O



pi : il

IEC PENSACCLA BEXric Acil ' inSYSIS

AMPLE DATE :

JAMPLE SIZE : 0.06

JUNE 27 , 1930

SQ . M

STAT ! CY :

SA !!! LE TYPE : ACCIA

.CMMENT . ISC.MC.732

HSPA REPB 2PC REP 29 ? 5
TOT . .

o

3 1

0 O
0 .

TAXON

SYLLIDAE

BRANIA WELLFLESTENSIS

TEREBELLIDAE

LOIMIA SP.A

AMAEANA ACCRAENSIS

OLICCCHAETA

CLIGCCHAETA ILP!! )

TU3IFICIDAE

TUBIFICIDAE (LPIL )

0 r

O
O

10

O
N

.

1

O

1

3 . O 2 5

0

O 0 3 0

0 .

7

1

15 34 17 74

5 .

1

2

0

20 1 .
14

6

0

0

3

5

3

3

2

2 .

o

1 8

2 .
20

0

2

136
19

2

O

30

0

o
o
ů

9

s
i
n
ó

2 .

MCLLUSCA

ELECYPC DA

PELECYPCDA (LPIL)

SEMELIDA E

ABRA AEQUALIS

SEMELE PRCFICUA

SEMELE (LPIL )

TELLINIDAE

TELLINA ALTERNATA

TELLINA ( LPIL )

STRIGILLA MIRABILIS

CRASSATELLIDAE

CRASSINELLA LUNULATA

PANDCRIDAE

PANDORA TRILIDATA

ASTROPCDA

CASTRCPCDA (LPIL )

NATICIDAE

NATICA PUSILLA

ACTECCINIDAE

ACTEGCINA CANALICULATA

CLIVIDAE

CLIVA SA YANA

CLIVELLA DEALDATA

0 O3 O

O

3

2 .
0 .

0 0 0 O

2

2

1

O 10 4 0 • 5

2

1

10 2 O 15

0 0 5

1 ó

O

c .

1 1

o -
-

O
u
n

C.

9 .0 N
O

3

O 0 O 2 5 ? 0 .

0

1

o

w

O

4

0 .

ARTHROPC DA ( CRUSTACEA )

SCPC DA

I DCTE I DA E

SDCTEA SP.A

MUNNIDAE

MUNNA HAYESI

MPHIPCDA

AMPELISCIDAE

AMPELISCA AGASSIEI

CEDICERCT I DAE

SYNCHE LIDIU ! AMERICA C.1

LILJEBCRCI I DA 3

LISTRIELLA BARARDI

LISTRIELLA SP.U

3

O o O o 3 0 .

0

3

3

2 2

2"

5

? CTIDig



Pice : Ows

! = 0 ? : jauni 3.i :: M :: ili i LYS ! 3

SAMPLE DATS :

JAMPLE SICE :

JUNE 27, 1980

SA M0.06

STAT ! ::

SAMPLE TYPO : MACACIAXA

CMMENT. IEC.MC.732

REPA REPB

2

REPC REPORE ?

0

ТАХСУ " С :

" СТ . TC .

2

0

0
C .:

0 O 0 2 . 0 2 0 ..

1

O

O

1

4 6 ܘ.5

15

0

5 .O
O
O
O

15

0

28

4

0

6

32

7

23

74

7

65 4 .

15

3
0

29 23 24 121 2.2

0 O

1

o 0

1

< . !

21 144

0

51

0

25

1

1 : 5 7 .

K.

1

0 3 0 6
9 0 .

TAKCN

PHCTIS MACRCMARIUS

ARIGISSIDAE

ARCISSA HAMATIPES

PHCXCCEPHALIDAE

METHARPINA FLCRIDANA

HAUSTCRIDAE

ACANTHCHAUSTCRIUS SP.A

LEPIDACTYLUS SP.A

PRCTCHAUSTCRIUS SP.A

PLATYISCHNCPIDA

TITTA KUNARA SP . A

SYNCPI I DAE

TIRCN TRICCELLATUS

ULACEA

BCDCTRI I DAS
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APPENDIX D

PHYLOGENETIC LISTING FOR

IEC PENSACOLA , 1980





PHYLCCÈNTIC LISTINC : DOPO.2CCLA 100

CVIDARIA

CÚC

ACTINIAKIA (LPIL )

PLATYHELMINTHES

TURBELLARIA

TURBELLARIA (LPIL )

RHYNCHCCCCLA

RHYNCHCCCELA SP . A

RHYNCHCCCOLA S ? .C

C2REBRATULUS LACTEUS

BRACHICPCDA

CLCTTIDIA PYRAMIDATA

PHCRCNI DA

PHCRCNIS SP . A

SIPUNCULA

CCLPIRCI I DA

CCLIINCIA TRICCCEPHALA

ASPIDCSIPHONIDAE

ASPIDCSIPHCN ALBUS

A3PIDCSIPHCN GC.SNCLDI

SIPUNCULIDAE

SIPUNCULUS NUDUS

ANNELIDA

POLYCIATA

AMPHINCHIDAE (LPIL )

CHCETA VIRIDIS

AMPHARETIDA 2

AMPHAHET I DAE (LPIL ).

All Prid.RETE SPA

À SA 3ELLIDES SP . Á

CAPITELLIDAE

ACS! Cold S TUS CALIFCRNTENSIS
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MEDICITASTUS A.BISETA

CTC: A STUS ( LPIL )

CHAETCPTERIDAE

CHASTCPTERIDAE ( LPIL )

MESCCHAETCPTORUS TAYLCRI

SPICCHAETCPTSRUS CCULATUS

CIRRATULIDAE

CIRKATULIDAE (LPIL )

CHAETCZCNE SP.D

GLYCERIDAE

GLYCERA AMERICANA

CLYCERA S ? .A

GLYCERA DIBRANCHIATA

GLYCERA SP.H

GLYCERA (LPIL )

CCXIADI DA 2

GLYCIN DE SCLITARIA

HESICHIDAE

HESICNIDAE (LPIL)

HETSRCPCDARKE CF HETERC.CRPHA

LU.ORINEHI DA3

LUMBRINERIS CRUZENSIS

LUM3KINERIS VERRILLI

LUIRINERIS SP . A

LUMBRINERIS (LPIL )

MALDAN IDAE

MALDAN I DAE ( LPIL )

3 CCUEA EN ICAATICA

MACELCNIDAE

MAGELCNA (LPIL )

MACE LCN Å SP.B

MACELONA PETTIBCNEAE

ZEPHTY ! DAC

NEPHTYIDAE ( LPIL)

NEPHTYS PICTA

NEPHTYS SIMCNI

NEREIDA E

NEREIDAE (LPIL )

CPELISDAE

ARMANDIA MACULATA

ARHAXDIA ACILIS

C NU PH ! DA :

CNCPHIDAE (LPIL )

DICPATRA CUPREA

CNUPHIS EREITA CCULATA

CENI I DA E

C ivEX ! A SP . A

CRB !NIIDAE

CR3IHIIDAE (LPIL )
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SCCLCPLCS

L2 !!CSCCLCPLCS FHACILIS

LEICSCCLCPOCS ECLICSUS

LE !TCSCCLCPLCS ( LPIL )

PARACNIDAE

PARACNIDAE (LPIL )

AHOCIDCA SP.A

ARICIDEA SP.C

ARICIDEA WASSI

ARICI DEA SP.E

ARICIDEA SP.H

CIRRCPHCRUS Í LPIL )

PARACNIS ( LPIL )

PILARGIDAE

ANCISTRCSYLLIS HARTANAE

ACISTRCSYLLIS JCNESI

CABIRA INCERTA

SICAMBRA BASS !

SICAMBRA TENTACULATA

SYNSLMIS SP.B

LI " CCCRSA SP.A

PHYLLCOCCIDAE

PHYLLCOCCIDAE ( LPIL )

PHYLLCDCCE ARENAE

PCLYNCIDA 2

PC LYNCIDAE ( LPIL)

SICALICNIDA E

STHENELAIS SP . A

SPICNIDAE

SPICNIDA E ( LPIL )

APCPRICNCSPIC PYCMAEA

MALACCCERCS VAN DERHCASTI

PARAPRICNCSPIC PINNATA

PCLYDC RA LIGNI

PCLYDCRA SP . A

PCLYDCRA ( LPIL)

PRICNC SPIC CIGRIPERA

PRICNCSPIC CRISTATA

SPIC PETHIBCNEAE

SPICPHAVES BCMBYX

SPICPHANES C?. MISSICNENSIS

DISPIC CNC IXATA

SCCL2LEPISC? TEXANA

SYLLIDAE

PARAP ! CNC SYLLIS LONCIC TRIATA

BRARIA WELLELEETENSIS

SABELLIDES

SAULLIDAE ( LPIL )

TSRULLIDA

THEBOLLIDAE (LPIL )



PHYLCCENTICLISHINC CREC PON SACCL . 1950

LCI: IA SP.A

AAEARA ACCRAENSIS

PCECILCCHASTIDAS

PCECILCCHATUS JOHN SCNI

BULEPETHIDAE

CRUBSULEPIS CF. MEXICANA

PECTIVAR ! I DAE

PECTINARIIDAE ( LPIL )

PCLYGCRDIDA E

PCLYGCRDIUS (LPIL )

CLICCCHAETA

CLICCCHAETA (LPIL )

TUBIFICI DAE

TUBIFICIDAE ( LPIL )

MCLLUSCA

PELECXPCDA

PELECYPCDA (LPIL )

SEMELJDA E

ABRA AEQUALIS

SERIE LE PRCPICVA

SEMELE ( LPIL )

LUCIXIDAE

LUCINIDAE (LPIL )

PARVI LUCINA MULTILINEATA

PARVILUCINA AMIANTUS

TELLINIDAE

TELLINA ALTERNATA

TELLINA ( LPIL )

MACCHA MITCHELLI

STRICILLA MIRABILIS

VENERIDAE

DCSINIA ELEGANS

MERCENARIA CAMPECHIENSIS

DCNACIDAE

DCNAX DCRCTHEAE

CRASSATELLIDAE

CRASSINELLA LUNULATA

CRASSINELLA (LPIL )

MACTRIDA E

MULINIA LATERALIS

CUSPIDARIIDAS

CARDICMYA CRNATISSIMA

NUCULANIDAE

NUCULAXA CONCENTRICA

PAH DCRIDAE

P : Diotol M ! LINEATA
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LASTERCA

-

GASTRCPCDA ( LPI ! )

NATICIDAE

NATICA PUSILLA

ACTECCINIDA E

ACTECCINA CANALICULATA

CLIVIDA

CLIVA SAYANA

CLIVELLA DEALBATA

ARTHRCPCDA (CRUSTACEA )

ISCRCDA

IDCTE I DA 2

EDCTEA SP.A

MCNN I DAS

MCXNA HAYESI

APHIPCDA

AMPHIPCDA (LPIL )

HYPERIIDAE

HYPERIIDAE (LPIL )

BATEIDAE

BATEA CATHERI:VENSIS

AMPELISCIDAE

AMPELISCA A CASSIUI

CEDICERCTI DA E

SYNCHELIDIUM AMERSCANU' in

CNCCULCDES EDWARDSI

MCNCCULCDES (LPIL )

LILJEBCRGIIDAE

LISTRIELLA BARNARDI

LISTRIELLA SPA

LISTRIELLA SP.C

PriCT I DAE

PHCTIS MACRCMANUS

ARICISSIDAE

ARCISSA HAMATIPES

PHCXCCEPHALIDA 2

METHARPINA ELCR ! DANA

AL'STCRIDAE

ACANTHCHAUSTCRJUS SP.A

LUPIDACTYLUS SP.A

PorCTCHAUSSCRIUS SP.A

PLATYTjUiiKCPIDAE

PLÄTYT SOHCPIDAE ( LPIL )

ini.Kütteita jp.d

ül DereiniPlS HONDURANCS

SYP! I SA

TiiCi ThSCCELLATUS
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PHYLCCENTIC LISTUPCRISC PENSACOLA ! yuo

TINCY FRCPAKIS

CD : A CHA

BCDCTRI ! DAE

CYCLASPIS SP.A

CYCLASPIS SP .

DIA STYLIDAE

CXYURCSTYLIS SMITH !

SICMATCPC DA

3 QUILLIDA 2

SQUILLIDAE (LPIL )

HYSIDACEA

MYS IDAE

MYS I DCPSIS BIGELCWI

MYSIDCPSIS FURCA

PRCMYSIS ATLANTICA

DE CAPCDA INATANTIA )

SERGSST I DAE

LUCIPER PAXCNI

ACETES AMERICANUS

CCYRIDAS

CCYRIDES ALPHAÉRCSTRIS

PRCCESSIDAE

PRCCESSA HEMPHILLI

DECAPCDA (REPTANTIA )

PINNCTHERIDA 2

PINNIXA PEARSEI

PINNIXA CHAETOPTERANA

PINNIXA CRISTATA

PINNIXA (LPIL )

DISSC DACTYLUS MELLITAE

ALBU'N2 I DAE

ALBUNEA GIBSESII

ALBUNEA PARETII

PCRCELLANIDAE

EUCERAMUS PRAE LCNGUS

PAGUR ! DAE

PAGURUS ANNULIPES

CALAPPIDAE

HEPATUS EPHELITICUS

CSTRACODA

C STRACCDA (LP!! )

ЕСНІ: CDERM : ТА

CP:!VECIDA

CPICHCIDEA (LP ! L )

APHIC : I DAE

AZPHIURIDAE (LPIL )
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ECHINOIDEA

ECHINCIDEA ( LPIL )

MELLITIDAE

EXCCPE ABERRANS

E : CCPE MICHELINI

12LLITA QUINQUIESPERFCRATA

CEPHALCCHCTDATA

LEPTCCARDI I

BRANCHICSTCMIDAE

3 RANCH ICST CMA ÉLCRIDAE
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