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AFFLENIHY A

FLIBLI. SCOPING FROCESS ANTH
MELTINGS FELD WITH REGULATORY AGENCIES

A major cthjectve of the NEPA proccss 8 to allow oppatunities for inveresied ol
alfevted porties (e, the public und state and Fodoral apencice) oo provido subatantjsc
infoyrmation and bo expross opinions sbows the proposed acticn, Vo facilitate ehis process, DOE
held two preblic scoping meziips and o sevies of mestings with Federal and slale agencies. This
appendix provides an overvies of DOE's activities, includiog lisis ol atlosdeses al regolalary
meetinns, The Inplementation Plan for the Bnvironmental Impacr Statemett on the Stratanic
Petroleum Keseive Expansion provides mare dedails oo Lhe public scoping peocess, incladiog o
summary of commenms sobcived, For jwore nloomwation oo beaulatory consideralivme, wee seclion
2.1 of thiz EIS for o sommary of regutations and Chaptor 13 for a Bistine of roquired
consiltations.

Al lescriptinn of the Scoping Pracesa

Im compliance with Council oo Envitonmental Qruality regolatons, DOE condoecied Lhe
folleawing scoping aclivities. On May 3, 1991, DO published a Motice of Intenl (NOT) o
Prepare an Eavircnmental Impacl Siatewenl m e Faderal Begsier (56 FR 204177 Lor the
Proposied Prepansiom of the Sirateric Petroleom Reserve. Alin in Wlay, O poblished o (acl
shest eobitled "Sike Selection for Proposed 5PR. Pxpansion: Informabon and Qpportunities Bor
Fublic Involvement.” Bolh documents ioviled wrillen comtwends wali]l June 17, 1991, and
announees] two public &pine mestines o prondde Ioformatieen o e publs on the proposed
action and o clicit fopat from the public (hoth oral apd wiittcn commens} Ieganing scositve
issues und concerns. DOT distribubed fel sheets 10 news madia o Lhe poleniially ulfected urews,
gtale and Federal apencies, local, state, and Faderal per/grittnent represeniatives, ensivonimental
s, selecled indusiges, Jocal ibrutes, and concerned individual. T2OTs also published o
public notice announcing the scoping meebings in the hew Odeans Tomes Plosyune and the
Howston Chronicle newspapwers.

DOE held two puldic scoping meetings:

- June 4, 1991; TN pm.
Music Thcater
Center fior Arts and Seicoccs
400 Collepe Dgive:
Lake Tacksan, TX

. June 6, 199; 00 pon.
Guuarnx TTall
Madewood e
Nicholls Stute Tniversity
Thihedaus, LA



There wewe a lodul ol 28 commeniers doning che scoping perdoed.  Twelre peopls spoke at 1he
eaoiE mesling iy Lake Jackson, and three people spolke &t the I'hihodavy mecting, SEteco
writlen cofnments were recaived. Three penple commented both orally and in writing, Sevegal
questions were submilled in aiting and snyees werc ineluded in the Implementation Plan.,

Table Aul-1 presenls a breakdonamn of the bypes of ongranizations wod individoals that
vommentod and the pumber of fact sheets disteibuted to each ype of organization ar individosl

during the seoping pedod.

Takle A.1-1
Types of Organizations awd Individuals Couuenliog
I C—"C
Trpe of Orpanizaton ITndividunl Number of MNumbur of
Iinst Shaets il = Aot
IMMsirfimted
Fodoral Arcucics 4 B
LIS, Scnators & Reoprescntalives i 1
State Apgencies 13 1
State Logislators a2 1
Tawal Governmenl k] A |
Envirunmental Groups 2 3 |
IndustrsyCommcreial Associations/Unions Il K |
Chambers o Commeroe Q 4 U
Indradoewuls 3 Z I

Tahle A.1-2 sunmacizesd (e comments recerved hy sobject malier. Tn this table, o
voommenter 15 Eallicd coly once under cach applicable subject heading, even if the commenler
mudle several dilferent points related 1o the subject “The Implemencation, Plan provides a detailed
sunamary of the oral and written comments reccived duwing the scoping period. Most aof the
commenters viged the scloction or climination of a paticular siie. Many of these comntents weare
based oh socinecooomic concers.  Other commenters focused on potential cnvronmental
consequences of STR cxpansion or specifie aspecis of SPR apesations.



Tabk A1-2
Sumary of Comments Reveived

= T— —
Subject Numaber of Conunenls
Albcrmatives
|| I4g Hil 1
H Heding 3
Hawldremville 3
Srabn Ridyges 7
Wapoleomadle 1
Wieeks [nun 1
Edvimnmcdtal Consequences
¥ oolsnda a
Aquate |If: t
Graalopy d
Water qualicr L
Mioegil resonress 1
Sovineconooies
Fflacla oo indosbey [PiDEEws andiy nerstme) 1
Erplmymaent Il
Tax reveone i)
Propicrty camership L]
Eonnamle lopsets an te commonity 10
LPTL Coat L
E.zooeation resouras L
Historical aud Ascheological Resources I
Scoping rocess 2
S Operotdons and Facilites b
Brine: izl !
Fipelines {includiog inslallali) T
WALce STt ALALeiIngs 1 1
her 1

A3



4.2 Stutc and foieral Consuoltation Moctings

Sihce rhe tsswance of the NOI, DOE has hald a sene of meeting, with representatives of
late {12, Alabama, Lowsiama, Misssapm, and Texas) ipd Iedegal agencies, At these mectiDgs,
PO huy revened technical informatinon and has solicited agoncy input. Information reccived bas
heen oomesidered in 1he development of this T3S, Tnosome instsnoe:, the propnssd acstinn bhas
been affered Lo address the coneems expressed (e, pipelioe ootiogs bave boeo chenged to
avoid environmentally sensitive areas]. Meeinps are presented by location in chronological onder.
I'ha avganizational sfliatinn of cack atrcaden: iz followed by a st of the fssues digengsed,

Al Daflas, Texas, September 17, 1991

Name

Morm Saars

Carl Townsend
Tames T. Hiphland
Bill Mulky

Tl Tunsky

¥Wos MeCuiddy
Mac Weasvert
Brian Burpess

Ken Holloy

BEub Hiller

Mentl Nicewander
Standey M. Spruicll
Fick Hailman

Brure Bennerl
Williarm Jackson

Hil Delaplune
Wfebissu W Smith
Hid Ewans

David Brine

Db Shaver
Jean 1loff

aleyve Wiynparden

Prganization

UL5, Envirenmental Protection Arency (EI'A) - Remion W
EFA - Eepion W1

El'A - Kepgion Y1

EFA - Eegun VI

EFA - Eeguwon VI

EFA - Kepion W1

EFA - Region V1

ERA - Bemon VI

EF& - Repon 3l

LFA - Begion ¥I

LFA - Kepan WT

Er'A - Kcpion ¥1

Iational Marine Fisbherics Scivies. Baton Roupge, LA

LIS Army Corps of Engineers, (alveston, T
teational Marine Fisherics Scivies, Crakrston, TX

DOE, Washingtan, DC
DOL, New Crlesns, LA
P0G, Mow (rlcana, LA
L3E, Mew Orlcans, LA

{CT Ine

[CT It
1CT Ioe.

A



CGienetal overview of the SPR eapansion plan, neloding ao everview of the proposad
action, the pokcntial covironmental impaces, and e EIS schedule

Federal apency concems oo wellands, ocean dischacpe, air and undemgiound injactdon
permilting reluitements

A2 Anafin, Texas, November i 1991

Mame Orpanization

Kichard Lytn Benelisld Texns Parks and Wildlite Departmcnt
Steve Maple Texas Alr Control Board

Eruce A hMouwltas Texras Water Commission

Jeff Sulins Temas Aar Conleol Boand

Totn Calhan Texas General Land {Miice

Bushard <Flinn Tuxan Ralrord Cxbininsiom

Larcey Haneesschlager Texas Railread Conimizsion

Jill Hvbner Terxas Railread Commiission

Guy Cleseland Texas Railvoad Cominission

Dian Prikryl Texzs Hisiowical Coanmission

Fred Heller South Fust Teorws Regional Plahninp Comimnission
Dan Backel Texas Watsy Comlthission

Eddje Seidensucker Bl Conservaltion Service

ITa) Telaplape DDE, Washinmion, T

Teh Shavar 1<F Ine.

Jean Huff ICE Tois.

MNancy O°Clonnot ICF Inc.

Iszues:

General overview of the PR expancion plan, inchuding an overvics of the propoged
acdivon, 1he polentisl envronmentel mpacts, and the BEIS schedule

Tuillgwr-up discussion keld regpanding accheclopical and cullural pesources with Dan Priducd,
NOYE, und ICF

A3



423 Amstin, Texas, Novenher 8, 17991

Name

Kimberly McKennn
Dave Hyatt
Chosting Fittcr
Tean Caloan

Forc Hantske
Erure Snth

Hal Belaplane
Db Shawer

Jean Hoi
Mancy O'Connor

IEsues:

O panization

Tegas Ciencral Land Ofice
Teoxas General Land Office
Texas Fenetral Tand Ofice
Toxas Goncral Land Office
l'exras Goneral Land Office
Tewke General Land OfMice

1R, Washington, 130
ICE Inee,

I”F Inc,
1CF Inc,

- Hrine disposal history, past impaots, and considerations

. Big Hili to Bast Houston pipeline mutes, incleding wetlands and sensiiive vreas

AZ4 Baten Rouge, Luoisiana, Movember 18, 1991

NauTmne

FBill Pittman
Mike Windham

Pete Juneun
Tred Duabam
Kerry Higgins

Jamcs Litthe

Brian J. Hardes
“ic Blaochard
Celeste Bounceaas
Shavon Ghicld
Terry Rahal
Hichard Matlin
Tuke Rived

Hal Dwalaplane
il Evans

Dornizafion

1 ouisiana Departinent of Matoral Resourscs
Lonisiana Dhepartment of Wildlife & Fihenes
(L& D'WE)

LA DT

I1.A DWW

Tauisiane Tepartment of BEnvirenmental Cuality
(L& DEC)

LA DEQ

Lomsiana Geolagicet Survey

LA D'WE

LA DEQ

LA DEQ

TS Fish and Wildlife Sendce

LA D'WF

Tanasiang Stnkes Histome Presensabgon Offoe

DOE, Washingron, DC
DL Meaw Orlaans, TA

A



HMame ) iZREio

e Bhayver [CF Ing.

Romemary Wisniewskl ICFE Ing.

Rick Zerula ICF Ine.

Issnes:

* Genezral ovendes of the SPR expunsion plao, eluding an overvicw of the proposed

action, the potential eminonmental impacts, aad the BIS schedals

. Locetion of oysier seed and lease arcas zod roubng pipelines 1o avoid thesc arcas
. Mitigution vonsideralions if pipelincs would impact oysler oreus
. Pipeling routes throogh welands and Vecmilion Bay

A2 Baten Ronge, Louisiona, November 1%, 1991

Name Crpanivation

Fred Dunham LA DWF

Huol Delaplane THZT, Washington, Dd

Deh Shaver ICT T

Rewemary Wiskiewski ICT Tne

Rick Zeenka ICE Inc.

Tssues:

v Lacatinn ol oyster seed areas and other sepsilive enviconmerts

A4 Howstan, Texus, Thaovmber 5, 1991

Mame CITEanjzation

Bruce Smith Toxas Crepersl Tand Olhce

Richard L. Benefiek] Texms Parks and Wildlike Depurtment
Androw Sipnor Teaas Parks and Wildlifc Deparmment
Eddic Scidensticker Soil Conservation Serviss

Iohn A Grimes Gulveslun Tay Foundation

Fuburt W. Mularlube Galveston Bay National Estuary 1'togram
Drianc Hyatt Teais Greweral Land Office

Dvoald Moors Wational Marine Fisheres Senvice

David [ankla 115 Fish and Wildlife perdce, Houslon, TX

o



Mame;

izaty

Cargl Ward Clofvesion Baw Matwnel Tstoaty Program
Hal Dolaplane DT, Washinglon, DOC

Dhirve: Jehhison DOE, Washinptop, 1

3d Evamy TAOE, Mew Odeans, LA

Db Shaver TCT e

Bteve Wiyngarden ICF Inc.

Pele Trenham FCF Ina.

1zaghn Ramar FR-KEE, Tne

Karl Langer PE-KERE. Ine.

Charles R Clark B KBE, Tna.

Iz

v Various allerpative pipeline routcs from Big Hill &> Houvston, and thedr pulenléal e impact

wedlands, croplands, and other ecologieally sensitive arcas in and aronnd Tonity Bay

AT Jacksom, Mississippi, Jonoacy 2E, 1992

:ﬂﬂIIIE-

Hal Chappells
Bill Bunkley
Thomas Craves
Jobo Grecn
Joo Claymen

Cultis Stonecr

Tery Byan

Mk Malmy

Tub Bufler

1A Paimer, It
Charles Clemongcr
Bobert Scyfarth
Ernest Boawell
Jaess H, Hollwan
Jack Mooy
Andrew Covinglon
Bl Bametl
Dwight Wyl
John Wirner
Charlex A. Barbour
Rilly Warlen

Chrpnivation

CHfice of the Gowvernor of hississipp

L'5 Army Corps of Tngmeses. Mobile, Al
US Army Comes of Enpineers, Mobite AL
Ofifaee of the Governor of Mississip

115 Funesl Service

Mlizmissippi Department of Eensronmen lal Qoality
M5 DEQ,

115 Gentomical Sumny, Jackson, ME

I3 Geolugival Suevery, Jucksaon, M5

US Fish and Wildlile Senace, Daphne, AL
M5 3T

M5 DO, Land und Waker Besouross

M5 DEQ), Ofice of Pollution Control

ME DE), Land and Waisr Rosources

ME DEC, Lapd and Wakes Resouiccs

MES DEQ, Goolopy

M5 DEQ, Underoroend lhjcction Conrmal
ME DEQ, Office of Paliution Crontrel

M= DEQ, CiGee of Pollubicn Conkeol

M5 DT, Creoleymy

Depariment of Economic and Communily Developinenst

M5 DG

A-H



————

Mume Crpanieafion

Jahin, Burrds M3 Departinent of Wldlile, Fishercs, and Packs
Een Crordon AE Deparimoent of Wildlits, Fisherica, and "acks
Rob Blanne] BCM Cogineers

Hal Dclaplanc DO, Wasbinmoo, [0

137ve: Johnsoo BOE, Washington, 13

Std Evans [30E, New Orleans, LA

Db Sherver ICF [ae,

Jean Hoil TCE Ine.

Williawm Baird TCTF Tnee

Lsups:

- {eneral overveiew ol (he SPR expansion plan, includme an overviow of the proposcd

aclon, the potentiol environmeninl impacty, amd the EIS schodole

A.Z2EB  Jacksom, Mizsiz=ippl, January 23, 1902

Mame Lirganirpiion

Snamon Lowicy ME DEC, Land and Water Resourees
Gacy 3. Meadimas M5 DEQ, Lund and Water Besourcey
oo Bajloy ME DECG, Lund ond Wabter Resources
1 foyd Eong S DR, Lund and Water Resourees
Charles Clevenger W5 DEC, Land and Warer Resources
Chatles Branch WS THECQ, Land and Water Rosourccs
Jay Duckwarlh k5 DEQ, Geolomy

Hal Dclaplanc DOL, Wishington, DC

Db Shaver ICTE Inc.

Jean TInif ICF Ine

Wil Baird ICF Tne.

Txress:

v Raw watcr availability in Leaf River

Possible inpacls of mw water withdresel and water avsftabilite o the Paseagovla Biveo

Sensitive wotfands in Bangs Lake arza

Other sengitive areas noar proposcd mpcline otes

A



A9 Riloxi Mississippi, Febeuory 11, 1992

Ronald A Krizman

Muame O pr 1 o LT
Tenrnber Buchatan Bureau of Marine Resowrces {EMR), Loastal Zonc
Managoment, Biologist

Tom Van Devendet EBME, Chief, Saltwater Fishercs

Seott Grordon BMR, Tishene Croordinalar

Laroy Lewis BMR, Chief, Constal hlunagetant

Jos=ph A Rupmelds, Tr. EME, Corunsed

Gary I, Cnovas BMR, Crasial Managemenl Section

Calhy Hobloman BMIZ, {oastal Manarement Sertion

Jerry Milchel! EMTI, {Coaseal Manapcioent Ssction

Hal Dciaplanc DOE, Washingwom, DC

Sid Evats DOQE, Now Orleans, LA

Jean Hoff ICF Ine,

Stee Wymgunden ICFE In.

Jaayes:

- Dual-purposc pipcline routs

- Diffpscr location

. Missisaippi Coestal Munagement Act permilling, eaquiremeants
ALY Mobile, Alalasa, Febrouary 11, 1952

MNams Ohrpanizaticm

Susan Ivcster ecs U5 Army Corps of Enginesrs

FL. {Les) Curtic L% Amy Corps of Bngineers

Maj. Dennis W, Heuer TS Armry Curps of Engineees

E. Patrick Rohbina T8 Ammy Corpiz ol Enginesrs

Storven M. Jopos BUM Engineers

Rob Manuel BCM Engineems

Hal Chappelic BCM Engincers

Tomn, Crivve US Artny Cowps ol Enginecrs

Dicbotah Shoemaker US Army Corps of Bopinccrs

Arch Middleion LS Army Corps of Enpinceos

Jefl Ly Sefl” [CnmsaulLanl e the State of Mississippi]

Chatles Chisole MS DEO

L1 Falmer, Jr. M& DEQ

N.D. "Skecied" MoClurs L8 Army Cots of Bngincors

LS Aty Corps of Engineers

A-LD



MNaome Cpranizatjon

Bill Bunkiey TS Army Corps o Enmncers
Hal Delapiane DOF, Weshington, DC
Do JToboson DO, Washinpton, [
Sid Evena DOE, Mew Ouleans, TA
Jean Hak¥ ICF Ine.

Seeme Wiyngarden ICFE Inc,

Tinues:

+ Public itvolvement in NEPA procoss i Mississippl

- Dual-purpnsc pipeline route

- EBrine diffuser locuoon

. Raw water availabdlity in the Leaf Ruer

A211 New Ndenns, Louisiung, Adncch 25, 1992

Mame

Ronnie Duke
Martin Meyer

Hal Delaplaine

Chimatizalion

II&, Army Corps of Enpinecis
U8 Anny Corps of Fagincers

DOC, Washineton, DO

Drave Jonnaon [HOE. Washington, T

%id Frans DOF. Mew Orlcans, LA

Jenn Holt TCF Tne.

Ronnald Benattald IB-KiE0

Tim Riechwein PB-EKEE

Tssncs:

. Chenrview: oF primcsed project

. Brinc diffuser lacation add muiine of brine diffuzer pipeline

A1



A2.12 Mobile, Alabama, Morch 26, 1992

Name LIrzypivation

Eill Bunkley Us Army Corps of Bngineers
Thiunaas Craven T35 Aoty Coeps of BEoginents
BEonald Krizman TI% Aoy Corpa of Hnpiogers
John MeFadyen 1JE& Army Crrpy of Cosineers
Susan [vestor Raees 118 Army Corps ol Engincers
13chorah Shoemaker L& Army Creups of Engineets
Hal Delaplanc DOE, Washington, DO
Dave Johnson DR, Washinglan, DC

Joan Hoff 1CE Ine.

Dieb Shaver [CT: Ine.

Fonald Jieneield FB-KDEG Iac.

Tim Beichngio FB-KBE inc,

ssues:

. Brine diffiser location for Richton site

. Wellands asscssment for Bichton sile

v Cude ojl pipeline roule from Wichon Lo Libetty

4,213 Moutgomery, Alubnmea, May 11, €902

Nargc Qirgapization

baridyn Ellinti Alshamy Depattment of Environmental Management {ATEM)
Joo Homsby Alabama Department of Conkervation and Natoral Resources
{irop Rhinehart Adahaa Hisworical Commission

Blaks Foper ADEM -- Coastal Program

Duve Johosoo DOE, Washington, D0

Jean Hotf TCF Tue.

Juson Simith JCF T

A

* Orwerdew o proposed projeet

. Permitting requitements oy erde il pipeline w Alabana

Sel2



* Tientifcaton of areas of inderest {ep,, cullurl, scolopical) along pipeline route

AZld Dontgonery, Alahama, May 11 1992

Wams, COpranizadon

Jatines Woehn Alzbama Department of Consetvalion and Matueal
H.soureos

Diave Fohneon BOE, Washinglon, DO

Toan Hoff ICT Tne.

Jason Smith 1CF Ing.

Esucs;

. Elahitat 1anees of spocics of conestn (v, endangered species) W the vicinily of proposed

crude of] pipeline route in Alahama

MA-13



AFPENDIX B

WETLAND TYPES AND FUNCTIONAL YALUES

Bl Wellond Types

The ope of wotland that ooewre in an arca depends upon several faciom, ncludine salingy,
type of wated lwady (e, froslivause v, sallwikcs, udal v aoolidal) aod s Degueoey of
disturhaness (o.5., Qooding or stovm cvents) fhat jnlubil succession b0 a move xetic (drier)
vommunity. NWT maps, avarlable B most of the avea of cnreern, coomin locations of wethands
by type. Bor thor propoves of this repotr, areas monsidersd to e wetlands ape floze areas
ientificd on che NWT maps. Fleld verfication of some of thess wetlands was condusted in
supperce of this D151E,

There are five systems of wetlands o the W) gcheme:  warine, esmarioe, riverine,
lncustrine, and palustrine, The domézant wetland ssstems in 1he cegion are estuarine amd
paluserine spstems.  BatuaTine syetome eonsist o docivaior tidal babitate and adjscont ridal
wetlBuncks Lhal are uxerally semi-enclosed by Jand but have vpen, partly ohytmcged, or sporadie
access t che ouean, and o wlch oossn water 5 at least ooeasionally diluted by frestwater sonoft
from the: Jand. Palnstone swstems incheds all oenndal wetlands dominated by trocs, shrubs, and
persEient emeargenls, aod all such wedands thut awoar o tidal arsas with o salinity less than (L5
paits per thowsand (ppt.

D Ll ssluarine gad palosicione systems, domingnl classes of welands in che cegion sre
catuaring wnterridal cocrnent, palustrine cmerncal, and paluslone [oeested wetlinds, Salniy
renerally determines the tvpe of vogetation that oocurs in an area. As one tooves istand Mom Che
coasl, salmiry decreases and esluurine emergenl wellands [eusaline und polysalioe salt mershes)
prade into palustrine emctpeat wetlands fuesosaling [h-rm:kush] intermediale Julipusaline], and
freshwatcr). The wetlands that occur infand (north) of the ICW are fypically oligahaline wnd
freshvesler hocasse Uie BOW lowws au aelilicial barcrier belween lreshwaler wed saliwaber systems.

Helow, the dominant classes of wedands in the cegion are described in oeder of decreasing
shlimily, Commonly ocourring specics are listcd and net primary produckivits is discussad e eash
olass,

H.i.l  Eswmarinc inwerddal Wrtlands

Hstuarinz intzgtidal wetlands, cometoaly telerzal fo 25 seflwaler mamshes, esour alony the
Qulf Coast o naros strips ceteuding inland approsfmeiely teo wiles, Sallgeass i the dominant
species i saliowaler meshes, Ofher species sic smeoth soridmass, blacksh, salticadom
cordgrass, alligptorwesd, and hulltmpos.  Bstoaring inleroidal wedlaods suppocl 4 Towee nomber of
perennidl species, v appuesed by frsbeater wetlandy ehae yuppert a laces number of annual
species. Primory produclivity in cetaarine intertida) weelands along the "Gult oL heaiea is less then
thet n:pnrtl:d Fowr palmstrine cmerpent wetlands apd is .zl,F||:|['|'_'|,;-|_|_|;'r_|,{|_l,¢lu 2200 wimSiyr.s Bepagied
salinities iy dalteic plaln eiluirine imtertidai welundy raogs Tom 0.6 ppt 1o grcater tian 240 p[:lL

Bl



G.1.2 Talustrine Emerpent Wellonds

Faluskrine emargent wetlands wary greatly in vegetatiee specics and productiviog,
Mohaline and ofigethaline pahstine emareont wetlands azc the dominant wetlands along the
crraseel plain These bao wetlend types differ by salinity, with salinity of mesohaline (brackiziy
emerpenl wellaods ,__,-Eu:u.,[”’llh buipher Wban Ehat in olpobuline [ioteonediale] smergent wetionds.
The reportec salinities i Delta Flain masﬂhnlme gmersenl wetlands ranges Lrom 04 ppt o 28
ppt. with an averpe salinily of 201 PPL Salinicy of olignhiline emergent westlands setages 208
Pl bul somelimeas seaches six ppL” Sallmeadow cardygrass i the dotinant plaot in haoh
mizohaling and clinchaline crocrpent wellands, I addiion to saloweadow cocdprass, other
spevies 0 mesohaling emergent wellonds ncude widgeen-yrass ond selipruss. Vepetulive in
cligehalioe emenrenl wellands @ peoecally moce divelse dus 10 the presence of séderu] eshwaler
spocics snah as bultoogne agd common toed, sod alligaioreced.  Mesohaline emergent woetlapds
gcncrally support a lacge nuwber of perennials, Primarny prodectvity io mesobaline and
wligubaline emergeal welauls Las been E:slunaied o e 1,825 and 2,750 oy, respeciivedy,
shighily preater thian that for Oesiwator manshcs,

Freshwater palusoine cmergent wetlspds, often referred o as freshwater marshes, support
a Aepe muwber of annuals, A common plant associafica in Eoah palustrine cmereend wetlands of
the cogion 35 the madtkeneans associalion that includes water hyacinln [an inlroduced spedes),
dueckweod, watcr lottuce, smmarwesd, bulltongue, soft-stem bulrosh, and catteil. dMaidencsne 15 the
deminatl eshwalce specios, althoueh saltmeadow cordprass Bourahes bere as well, Buolltompoc
andt allipatoraecd ars alsg common. E.:El.lﬂﬂ:ib& in meshwater pahsline emergent wetlands of the
1){‘15:-1 Plain range from zem & lve 1.11.11 Ml primary praductivily & esfimaled (o he 2252
gm=ir

1.3  Palwstrine Forested Wetlunds

In uddition to palastrms emergent wellands, palusitine loresred wellands are common o
Lha regiet,  Palustring forcsted setlands inelude two meneral Gipes commaenly retomed to as
suumps and huoklomiend Bamdwood lorests. The dominaat seretation ol palustrine forested
wetlands in this region consists of voody species Lpal are nol adopted wr sleesses inluced by
salinity. The palustrine [ureiced welands, there(ore, are umigue o foshwaler $ystems.

Swampy are dillerentated lrom Doleomland bardwood forestE m Lhat the source of
atandinF water in swampy iz mostly scountwyter, whereas thet for bertdomland hardwipod [oresis i
mokitly sueefuse waler, The pericd of mundubion is lepooetly Jonge: o sweanps Umn in bollocdaed
hardwood Torests, and, Lherelore, the spodes thal vecur in swanps 206 peaceally limiled 10 1hose
thit are wleryntl of prdanged inuodeticn, Species thad occur Bt hattomland hardwood forests ans
flood -pnlerant spccics intermimed wAth some lesk telerant specics becausc the dorstion of
rendatioe s shorter eed Lhe standing water oflen s more shallow.

In the stody urew, dominanl woody vepelalioo in Forested wetluols is bald apmass, wiler
iupelo, red maple, and ok species, as well a5 a number of woody sluubs, Boxclder, cotlamsoond,
and bleck wallow sko e loond. YVinss include poion noy, romps:| ctespar, rresnbnon, aod
peppervine,  Ferns smd chens are also common i some sreds.
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In o typical bollomlanhd ferest in tho tegicn, black tupelo and bald eypress yrow on the
lowest [and, where witer stands longeit Ay elevation increases slighthy, nak: and water bickory
Decomc more dominaot, ol by cuher vuks and hickories, then swect pon, water oak, Jeorcel
pak, American elm, swamp chesinut oek, und other trecs hoteer adapted to drer land™ In
pooeral, torested werlands der ool heve a well-devedoped herbaccous (Eronnd) faver because the
farcst floor &5 inundated for mmuoch ol the year and alse because of the reduced light conditions
umler 3 dense Eprest canopy.

Primary produectivily i lower o forested wellonds thoa in emergent werlands hecenac 1argo
nutrient stores are et up in che standing crop ol plants feg., i iree iruuk:t; anil hranches]. Moot
primacy proeduclivity in a cypress-Lupelu e w caleulated W be 1,140 gm3hT or abont onc-balf
that reroreed for cmergent wcﬂnuds * Net primary produetivity in bortomtand Bardwood ll:ln:.h[s
is estimated to be 1,574 pio®yr, slightly rreater thun, that estioated for oypres-tupclo swamps. '

0.z T'unchonal Faloes of Wetlands

Several funcliongl values have been olinholed b weland sestems diacossed ahove. “'hess
funcliong can be divided inln lour basic cebeseries: 1] hahitat bonetions;, 23 hyd cologic fonetioos;
3] water gualily Linsclions; and 4) suciosconoomic functuns. Tach ol these Tuocdons i discussed
below, in ovder to provide a basis for evaluation of wetland Lnpacts in Chapler 7.

21 [Tobitet Tooctions

All wettands have bigh printany peoduclivity comparcd o most upland syslems, Because
they ave highly praductive, wetlands can suppoel a rebatively loge owtber of animals per acre.
They a2 impovlanl spawsing aod nussery aneps and proviade soweces o nulnents foc FAofsn end
sholitish, Wetlands also previde csscotiad beeeding, nesting, leedinp, 2nd predator escape habitals
for many {orms of waterfowl, other birds, mammalz, and repliles. Almost 23 peccent ol all rare
wntk endunpered agimal species in the LS, ot either located in o depsmsdent upon wstlancs, 1!

B2 Hwydrologic Functlons

Wetlands often funetion es nutural Bedlweys thet convey floodcatens om opstream to
downsirgarn poinls. Alse, they may store waler doing fnods and slewly release it oo downsUeam
areas, resulting in krover flood peaks. Wetlanuds decrease Food Bowes and fhe velocity of flood-
waters, which resvits in reduced erosion and cavses Flondwaters to relesse sedment. Coastal
weelands and those lnland wetlands adlacent 10 larpe vwarer bodles reduce the lmpasct of stortt
tides and waves on upland arens.

H.Z3 Water Qualny uncHons

Wellands imprmve waler qualily by acding 8s sediment braps und emonng excess nuleents
and many chemical contaminants. Wetlands ate particelazly pood water filbers Braawse of their
lncation between land and water. Thoy, they can both interecpt upeff from land before it
roaches the watcr and belp Glier outrends, whesees, and sedimenty fom foodwe ters,
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N4 Socineronomic Functions

Welanls can provide recreatbonal, educational, historic, sesthetic, snd sunnomic valoes.
The spedes 1hal comprise racreational and commersial lisheries are dependant upon the hobitxd
wedlapds peovide. Cypress atd walet lupelo histocically have baen mporlam Linber species o the
regivom, pardiculacly In Lowisiana. Eady nendiscrindmataie logging & pobakly onc of the majar
causes ol woiland loss in she Seaeg.
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GULE OF MEXTCA BRIQLOGICAT, COMMUNITIES

L | Phyioplankicn

There are & numher ofF browd featores of phytoplankston cnmopimite eompozition o the
nocibero Goll,. Muoldenl levels on the contnentnl shelf are depved primacily from major dver
ayatcTas, A0d to A lessct aotent o the owtlow of minoe slremts acd Imm opraeelling.
Censcquently, phytoplankton levels tend 1o be much hisher und moes variable o0 Lousiana Lhan
off souch Texas, and hipker and smore vacioble inshore 1han olfshore. In peneral, offshore wmbers
arc dominated by cyancbactecia (parucularly Trichiodesmiort Soebare] andior soccolithophores
(particeelarly Coccoditing fuenfey). In nearshore walers, diatows tepically make up 700 o 100
perccnt of the commenity, bul other groaps becore abumbsal al vacicus limes of Lhe year.
Cymnohactorin o loss coramonly, siesn anpel, becoms mest abondanl during 1he (=], though they
aeddoan compriae more than ten to 20 percent of the commuenity.  Dinoftaasiates oeach ted:
mizimum abundance i ¥arch or April or someawbat laecr and may domiate the cosunimity &
times. Spocles composidon varics markedly Gom month to month, site to sire, a0d vea (o vetr.
This may be attributable to sampling actifacts rather than real differences between sites.!

In the Gulf, phytoplankion population dewmsiries cange o abaut 107 to 10V cellsin.
Herausz af the high turbiditics in the arca. plackion biomass alralns macirnon vadues in the oear-
surface watcrs. Bionmeass reaches 5 mammum toom Inoc cwaugh Angusc and A oo o
Qclober 1o Merch, Cell densitivs arc bighest in rhe coastal bays and neribc zonc (waters abowe
the: continental shelt) and deercase seaward, Lo the noritic zoos, phitopiankton divessity is
prescer theam in eithor the ppen Galf waters ot inland waters dus to the presence of hoth
Iresbivester and marine spevies. Values [or prmary production in the fcehore surface and
inlegraled puphobc sune (Lhe arsa from the surface o f:h-: maaimum depth of sohve
phoinsynikesis} are hygher than Lhose Tor offshore vralirs 2

rooarzphic vatiations withio the Gulf arc apparcot, as thees 68 a gE:ucral scavard docroase
in saanding crop. Typical open Gell IJED.E-ll]Eﬁ- Tinge lrl_‘lm Il &ax 10® u:]]a.lzlli and densilies o
inshore watere ppically raepe from 107 o 1[?? colleim’ depending upon genzon and location.
Mhuz, the lowest standing crops fonnd inshorc are iFpically preater thao the Richost standing ctops
in the open Gulf, There arc strong long-shere diffcronces in standing erop as well, thoough nat so
obviows as e aoshore-olistore oradient, The arga ouder the oomeiale nlleence of the
Misnsilizippl River shows clevared ecil counts uumpar:d to wostem Louisiana, Voxas coastal watc,
and the uﬂlthmst Grulf. In she open occan primary productevity & low, with avcrape valucs of 0.2
I Cim e {a measure &l catbon, ar C, {eation). I u:.ﬂhLulmnem poduetivily canges Eoom 0.5
1o A2 mg Chm e, with a valoe -JI abuut 4 10 5 wy O e being a lypical meas. A oumber of
authers progont & wide vadohy of carbon-uptake dats oither 45 4 daily value for surdace prodocticn
or a: 4 dadlv o azaval valuc for the cophotic 2one. The variabiling io the data is great, but
il prodection of 150w 200 ¢ Cm e seems typicel of cosstol weters. In this Light
praduction in the northwsst Gult would nor seem to be exceptional, even arauud the mouth of
the Misetzsippi B!
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Stedees suppesr that the phytoplankton in the Gl ae relagvely abundanl and diverse,
Dintme aml, 10 & lesser extent, dinoflageslotes dominate the eommunity by warying amonots
differenl seasons. [n genersl, digtoms make op moore than ¥ porecnt of the plankion, with some
exrcptions. One study identified 33 species and 26 goncra of phytaplanklon in the area®
Another eludy plentifed 13 species and &0 gencra in those waters betwcen Scptember 1977 st
April 19737 A penerally seavard gradienl of decrensing abundanee is sugmesied, The apparent
tnverst relalionship hetwesn physoplankeen preductivicy and salinity is telatcd o the nuteicots
supnlicd by fresheaacor runaft®

2 Zovplaakion

The swplankdn smmuonities of the Culf of Moxizo arc mostly fropicel-sulronica)
vpovicy wisemblapes, caeept in the coastal areas whene spocies mote tepical of the cemperete
Ailantic coast 07 the Laoited Stares dominric. Thero arc as many asz five biopeopraphic zoncs in
the Grollz (1) ovesnic; (2} coolinenlal slape transition between nentic and uceenic conditions; {3
centeal conrinental shell region; (4} coaslal nerilic zooe: and (5) esluarine. These wones are not
Bixes:l gen#mp]ﬂca]]y, but aze more or less eelated 1o parlicular waler magses aod cument
prelierns.

I the wostern Gulf, water mass distribulion is stronphy inlluaseed by scasonal curienr
rewersals and even by northern excursions of the Laap Comeal, o sronp cucrenl that dlows
thrawes e Yucalan Channel between Iexico and Colba, oops inwe the Calk, and (hea Hows
tluaupn fwe Flovida Straits, The roealt js chat the westem Golf arca i3 nsually pact of the coastal
nele wi, Wdicaled by 1he dominancs of cortain copepod spocies il the presence ol many
meroplankton frms (principally fish and mestacsan lapvaeh. The prasence ol auter shelt and
feeanic fetms indicate intinsion of offshore waters, especiallyr n aumuer?

Like phytoplankton, maplenkten abundance vanes in nomber aml species and -»L
rorprect to Bme and space. In general, o seavard gradient of decregsing population densly
teazured 0 uhrers per cooplanklon species 5 ndicated Jrom vacious studies, Iocreasiog
varlation is found from decp to shallow arcas. Abundance gencrally poaks in spring and summcr,
One stedy noted an ahundance of planktomic foraminiferans and spumellariems in shallew oBshore
valers and an abundance of naselluriaos with planklonic loraminilerons and spewellarians in
deeper olEhore walers, Siudies done ofl the Texas artd Mississipp coastline frund copepods to
Inz sl abundant. Copepods did not vary gecaty relanvc 10 scasnnal variaoce of the tofal
ecoplaokion numbers.” Crop values foe ncarshore Louklans averapc 55,408 individuwalsim™, with
sopepods mokiog up v lane poctica ol the seoplankion al all seeons and loeeablss, !

cCA Renthos

Genlhos constitule e portion of (ke olBhore bt thal s most likely to be aflecied by
mpeline acipalies, Beolthie communibies are far beteer kuven than olher ollshore sommanitias.
The benthic communities of the Quier Continanesl Shell are distribuied largely by sadimant e
grd water depch. Facoors that alen conernl the acowrmence of benthic organisms ove salinity,
temperature, dissolved coyeen, coments, and food availebility. The henthos hus heth feoral and
faunal sounpononts. The Horsl reproscoacatvon s algac and sca grassos. The hepthic Fional
reproscnbalives oifihore inclode slmost 4l soimal phyls. The Fepthie Guns i eomposed of
infauns (unimals that lve io the substrake such a5 burmwing worms aod mullescs) mpd epiiacig
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(animals that Tve on 1he subslrle such ss molluses, erustaccans, hydreids, sponges, anemones, and
corals). The commervisl shrimps aod commercial demersal I_R}'IE:S {Mowmlers, SOAPNS, KTOUPCES,
wnd emakeens) ane closcly sesociatod wich benllic sommunies, ! Preduced specics divetaity in

the benlhos caosed bl?, [‘.-r:nl: diffusicm could detormine the nroscpes or absencs o Folom [eeding
nehloni; oryanirns

The top 20 species callested inoa 1980 smdy at Boan Mound accoonl [or 91,1 anpd #2223
percent of the mlal bealhos collected yi the offshore (123 mile) and the neacshore (fGve mile)
Eiles, respectively. Thirteen speciey were among the 203 most abundane at both sitcs, B Pl
dominaled both siles, bul la u E;n::utl:r degree at the nearshore site. 'Mhe sceond mmt imporiant
specdes af the offshore site, A, suscicg, was oot in eho sop 20 at che nearshore site.'® There is a
striking similarity of the bonthic asscmblages acioss sludies al Buryaon Mowmd acd Lhe Texomn
region. This is in agrecment with the resuls Irom a Texcmma repion shndy, whers small but
discernabie ciflerences were foond o edse b

Ohver 200 species of benthic masroinvertebrats infavna bove been identiffed io the vicinity
of Bryan Mouod and Sleulion Hidpe. Ssmpling o stations sormounding the Frean Monnd ditfuser
sitc (belong 1L was W apsaalion] produved 107 species of benlbiu Jm-t-rlr:.'l'.lmLm domimziesd by 57
speciay uf polychactos. The Bequency of azeurvence andfor abundance of two specics of
amphipod amd ome spesice nf bivalve: helped sot apart mwa distiner benthic asscmblaees o the.
diMuser area, 1

Oxffshore from Weeks Island, 95 1axa of Denibic vertebmies were collecled al coe sile
amil 1H3 L were cullected at apother,'®  Sktp-four to 73 pereent of individvals collested at the
[irst sile and 27 By 86 percent collected at the saceond were polychactes. The differences in
species distribution at the o sikes may have mesulied [rom seasonal lile eycles, [eedinp
nrefierence, prain sizs proforcnes, or Watcr quality paramectors, ¥

O Lhe comst of Massissipp, an Army Corps ol Dnmneers study has defmed bwo beqihic
habitat types: offshore mod botiem and oiftshore muoddy sand. "The mod botiom commninity is
domineted by five polychacoes, cue crostacean, one sipunculan. And 00e Bemetean, The musddy
tand communily coturs in dezper water and s dominsted b st polychaetes and one
sipunculian.

Sovuilable duew indicate that bonthie populatons berln to (nrrease n carly winter, arc moat
dense in spring, dzcline through the summer, and veach a minhonm by fall. Ofshore site
populations ar 12 o 14 miles were 1.0 ro 1.7 tinves ihe population density of the nearshore
sumpling site near Brgan Wound. ™ Sperics composision, and numbers of honthic animalz foom
the neumhore Lonisiana conet Alke show scusonal vanatons, meluding cfeets from searonal storm
surges. The benthic comtunity has 4 rapd tomover rals, with many species complating their hife
cycles o ome yedr G Jess

The nearcoast sysfem shovwe larre mooth 0 month differences in standing crop. Going
oflshaorve a1 Bryun Mound, there appears we be both an imeresse inodensily of macrobenlhos and @
docreass in varizhility of oth the hydrographic regime and mactobenthos. Bt apoeacs o the
speing pedk n mactobenches {enthis organisms larper han 0.5 @) deosity becomes moch less
prominent at the offshore site dee possibly to eha smaller freshwater influence at the site. The
higher standing crop at (b2 olfshoo: elte i probably 88 much celzted w0 fedinenl composition 15
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chvilonmental sabiity. At cetain fnes of e yedr, e o sides al Bromo Mouml did not
Ichave at all similarly.  Also, %ﬂ[ﬂg offshore, the dominance ol the communily by one or several
gpecies appedarad 1o diminish. !

Anather sty deteried dengitios of benthic orzanisms up to 18,726 individualo® o the
ncarshorc waters of cootral Luumana This same stm:[}f1 howveser, found a low mean annwal
dersiy al only 2,600 individuals/m?. Again Lhe orpumisms uppeared Lo be more ahundant in
shaltn-.;f]lt:an desp vealer ahd more abubdanl olf Lowgiang and ooper Texas Lhan all hower
Tonas,”

CA Seldfon

‘I'wo distinct nekeon communities were identified in che vicinity of the Bryan Mound
diffuzer willl names derived from the dominand caminersial slhuinp bshery in each area. The
white shwimp grounds arc dominated by Adantic croaker and the hrown shrinyy grounds by the
lonpspined porgy, ‘Lhe white shrimp grounds fend o bave fewer speeics sod lower biomass, and
ihe indigenous Jeh tend o be e dapendent oo e estuanies than hoge [ound 3 e Beowen
shrimp grocolds, However, m the «acinily ol the dilTuser, teiw] sutvesys showed the brown shrimp
arounds to lave a lower nlomass of common spoeics than the white shrimp grounds, S ckton
lamilies [bund in the white shuinp grounds [inger shelf depths twelee 10 72 [oet) include deoms,
cutiaxsfvhes, threadfing, snd ses cathshes. The brown skomp groonds (inlermefiate shell deplhs
72 ton 300 fext) include porgigs, searcbins, and deoms, Duanimg swmeer monlbs predsiory pelowe
fish are found in the arca, tneheding dn]%hmﬁ kil fishos, n'u.n'.kl:r:]h, himito, smber pack. hlus
runncy, and scveral spoics ot jack tish, == Alser, during the late sprinyg smi summer, this
nearshore norchwestermn Culf experiences recarming periods of axongen depletion in the near
bolbom walers, This phetomenot may tolally deropt the demersal nekion commweity, and
ewmaionally cesulls in mass moctalives ol some species,

Htudies characberize ti'u: Wereks Tslard and Cole Glarche remon wi Javing mcere thae
AZ specics of imveriebrales. 2435 giune of he mure abundani inverlehmales Gound in (hese
studics sre scahob, bricf ﬁquu:'L white khrimp, hrown shrimp, and bloe crahe Thoe regional
ichthyofauna arc comnrised of at least 103 fish ﬁpl:-:.:i::i.‘?"s Sorme of the mote wbundunl Bish af
thes teprinn include the bay anchonn, Atlinbc croaker, saa caifish, rock seahass, Guolf menbaden,
Atlantic cutlawsFsh, Mnged floonder, spot, sand seatrmul, Gull hulier(sh, Atlesiic bomper, bloe
apoeted sea rohing end Atlantic threadfin, & Qcher, more elusive spevies are slio likely 1o
mhﬂbll Ibe e, since mare chisn GO0 species of [1sh are kmown e occor (o sonsial Gl wirtes ol
Texas® A study of six shallowwatcy hard-bottom sites rovedlod associated popuolations of
Allanlic spadefish, red snappern, sheepshead, pray ripgerfish, and Lesmae

The exisling Bryan Mound ditluser site (al 1223 miles) 18 o a vepion ol ecalogical
lramsition heiween e shallew wabenwhile shemp commumity and the deep walenbmown shrimp
community.’! In studies of this site, brown shimp (Penasus ameces) hes been the principal
nektoniv spocics, cxcept 0o [ew cases i0owhich white shoimp CHesngens sefffems) was the principal
species. The wverali diffuser ares ichthyofaapa has heen dominates] by & venr few species whose
yeur-lo-year abundance conlinoes b Buelvale widely, Specics that wre consistently abundant
melude longspined poray, silver sea eour, Atiantic bumper, shost Dounder, striped anchowy, and
Crull bullerash, Tewporl changes 2 relalve species sbuodinee have persisled (hrowghoeul
atudies of the Bryan Moww diffizer area and ale oof nomeia.”!
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AFFIENIITX 1)
EMDANGERED R TIIREATEMNED SPREOCIES
1 Introd wetiomn

This Appendix presenls Meuinoe aod some addiltonu] mfermation on el epdangered o
threaticned spacies reparted 10 ooenl within the coentiad and panshes in which the proposod sites,
pipeline toutes, and stongiures a1 booated and o the adjaccet Gull of Meaics waiels, Thess
cunnces, purishes, and potions of the Golf of Mexico arc rofered to as "the study arca” in (e
remainder of s Appendiv. Table Dn1-1 Liss each species repurled o wecur wilhin (he study
arca, including its common name, seientific name, and endangered or theerensd slales al Lhe
Federal and state levels, Mote that in many cascs, specics that arc on the Federal list, but are
Lherughr b0 he extinel oo neatly extincl in » particular sLace, will not he listed by the state even if
Lhes stale includes a part of the species” historical range (c.g., the red wolf in Louisiana).! Note
alse that additional spacies wilhin e slody wea are designated iy Federal ar Slale avthomities s
candidates tor lisang 28 endangered ot linestened  We have ool inclwded Lhese speces in (his
Appendin, Tables Du1-2 through 12,88 present coun by-bp-county lists fior esch proposed site and
associated pipelne mules aod slooeloces, Toble D1-8 presents species et [or the proposed
lwine ditfuwsers in the Gulf of Mexico,

In reviewing these lists, it [s important te note chet site visits or other information hase
cotlimied (he presence ol onhe a [Eew species ol & specilc location, Tn meagl cases, wlormebion on
presence or abssnce ol sach species wilhin the study arew s limited o the reperbed ooourmence of
Lhe: speries within the indicated county or pardsh or the Golf of Megco. In maoy cascs, teportesd
cocurrencs is hased on historical records rather thane recent sightings, snd some species may b
extinct within the study area. Therefore, the tepomtcd ocourrenes of a meriss vAthin o specibod
cownty {or pacish or for the Gulf of Mexdco) docs not necessarily indicate that the specics (a) s
curreallr fivand within the county, (b)Y is comently fonnd within the pamtieilar portion of the
ciunty or hahigat potentally affecksd by the proposed SPR activities, or (o] would be adversely
altected by the propased SPR sctjvilies The MNatiomal Mucae Fuhenes Senace [NMIS) und the
LE Fizh and Wildkfo Scpice (TI3FWS) have cxpressed concern about several Federa)
eodanpered of threatoned spevics. Bivlogmeal asscysments are prescated for manne specics of
coneern (Appoemklix B3 and for wooreskrial snd fecshwater specics of concem (Appendix .

[n companimg lisie for each proposed SPR sile, it 18 impottanl 1o nole thal aileria ozed to
designate endanmened ar Ikreatenad species at Lhe slale level (zad (ke lewvel of elloet devoled to
listing} varics among the four stares witkin the study avca Theralore, the relatie number of
cndanrencd oF 1breatened species listcd [or a parlicular counly {or pansh ar foc the Sull of
Mexcn) does not necessanly budicate the relacive level of sk 10 endangercd species associated
with the proposed SPE activitics at & indisidual sicz.

Sperics lists arc based on information provided by the TSFWS, NMES, the Toxas Naheea)
Heritape Program {Texas Parks and Wildlife Department), the Lonisizna Matural MHeritage
Program {Louisiana Department of Wildlife and Fisherdes), the bississippi Matural Hevitage
Program (Mississipp] Department of Widlite, Fisheries, and Parks), the Alabama Natural
otilame Meowrem, and the Alabama Pepartment of Conservaliot and MNatural Fesourecs.

D-1



Tahle 131-1

Staivs of Fndangered nr Threatesed Species Reported to Occor in Study Aren

Siale Stalus

Commnn Mamea of Endengered or | Selemtific Name of Endangered | Federnl
Theeatened Specics ot Threatened Species Statust | TX | LA | ME | AL
L _ P']Il.]]lﬂ-
P'rairie Desn [Texas Bittcreeod) Lhnenorps texane E E - - -
Birds
Amegcan Oystercaleher Haemnatopus pollietuy - - - - F
American Swallow-tailed Kifc Efanaides forficaius . 1 - - -
If Amcrican White Felican Pelecarneg crifinmRyreins - - - - 3
E Athwatar's Crreater I'raivic Uhicken | Teipasnchies cupino aimveata E E - - -
Hachman's Sparmw AtmeapAlie cexivaliy - T - - -
Hald Haple Halinesie lerrocepfiale H . H K ¥
Bewick’s Wicn Thrramures brwichdi - - - E -
Brown Polican Felecomns Gocldeniaiis E E E E x
Common Ground Doe CenternfiurL posyerirn - - - - F
Coapers Hawk Accipiler cerypen - - - - P
Gnll-billed "Lein Sterma rifotics “ - - Iy
Interior Loast Torm Sterng artilimum Jifalossoes E E - - -
Merlin Falen eolimmborius - - - - P
Msstssippi Sandhill Ciane LRy ciffuaclensis polle Ii - - E -
s preny Fandion haliartus - - -
Perooring Faloon® Falro pereyrinog Bisa | - - | E | P
funefican Peregrine Falcon? figfrn persgrinuy apam E - -
Arvtiv Percerine Faloon® Hrden PErETInN B T T - - -
Fipiag Plover Charmlnits metodus T T | T'E - F
Fodockadod Woodpocker Floocies Bovealiy E E E E r
Fecddish Epret. Eprefin tufescens - T - - P
Rurse-thronted TBeecend Facmeariphury aelafar - : T - - -
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Tuhle J1.1-1 {contiomed)

e —
Stute Stutns®
Common Name of Endangenal or | Scientiffic Name of Endangered | Federal
Threntened Fpcies az ‘Threatencd Specles Stats! | TX | LA | WS | AL
Birds (m;l-.-j_

- Snowy Plover Choradrinr alexandiines - - - E| T
ooty "iern Sterma fuvcots - T | - - | -
White-fuced This Flepaddiv ol - T - - -
White-tailed Hawie Rt afbicanduing - T - - -
Whonning Cranc s gzeriee e C L - - -
Wilson's Flower Charoddring wilsores - - - - P
Wood Stork Myvelerle smericana P T - - P

Terrestrial Mammals
iLa:misia.L‘:aj EBlack Bear UPSLis niMescanls T I L H -
Brazilian Froc-taiicd Eat Tirdarive brasificnsiz - - - P
Florida Panther Felis coprealar coryg E - E E -

H'.?'Iﬂw:.i‘ Hal Myt priveneery E: - - E n

Jamuamimndi Feliz papous rattkd! B T - - -

rf Ralincsgue's Big-eaced Hal Mecomer rafinesguit - T - - r
Rexl Wolf Cirits v fiis E E - - -
Snetheastern Lat Mafls ausirorpdritey - - - - P
Terrcstrial Froshwater Reptiles snd Amphitdans
Alubama Maup Torlle (Traprere prfohn - - - - [
Alabama Bed-kellied Turle Freeedermpy alnbommsnyty E - - P
Alligator Snapping Turlte Macroviemys tempLniTi T - - P
Amcricar Allipator Aligesteor mivatssippicnsts TisA | - - - -
Hlack 14ne Spakea Fiueapiniy melareolems tading - - - c P
Box Turtle Terrapine caroling - - - - P
Dusley Gopher Tinog [ora areoladd derns - - - - ¥
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Tabke Ik1-1 (rooioned)

———
Stute Stains®
Common hame of Endanyered ar | Secientific Mame of Endoogered | Fedexal
Threwtaned Specles or Threstened Specles Stamug! | TX | LA | MS | AL
Terrestrial/treshwater Reptles and Amphibinns (conl.}

H Easiern Coachwhip Snake Masticopbus fmgeffum fageffm - n - F I
Eagiean Indige Snake DIt riciinT Crireiy Conpert T - - E F
Flatwoods Salamarder Armebvatoniz cirmgalatm - - - -

Crophor Tocioise Cropends podinRemis T - - Iz -
Gull 3all Muh Snake Nerwilli feocida ek - - - - P
Howsion Toad L Eufo MMMH{B . E E o -
Louisiana Pine Snaks Pittirapbun welitroleliois metfnvee: - T - - -
Mississippl Dismondback Tomapin | Malfsclamys ferrapin pilearg - - - - P
Worthern Searlet Snake Cartophors coceines copel - T - . -
Rainbow Soake Fetrancine srpfrogmo At - - - E

Ringed Sawback Turils Creuraenys oalifene T - - E | -
Sopthern Hopnose Snake Heterudorn situzs . - u E | F |
Texas Horoed Lirard PAOMOsAMT corRingm - T - - -
Texns Scarlet Snake Ceriophora coccien fineri - T - - -
Timber Rattlesnake Crotulus hewrddis - T - - -
Western Smocl Green Snake Opbhodney venrully hlupchard - I - -
Felow-blolche! Siwback Turte (Fraptenivs Tavimaclate T - - E | -

Terresitial Inrects

American Buying Bestle NICFUDRET Lps e E . - - “

H Freshwaler Inveriebrales

inflated Heelspliter Potarmiha trfltan T N }
Hresbwater Fish

Elue Sucker Cyclepfies elimpaties - T - - -

Creak Chubsucker Erimyzarn oblongus - T - - - ”
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Tahle In1-1 [conilnued)

Biate Status®
Comnwn Mawme of Endangerad or Scientiflc Name of Exndongered | Federol
Threntened Species or Threatened Species Staies! | TX | La | MS
Freshwnler Fish (cout.)

Crysiul Crarter Armocyme aspelia - - -

Frecklehelly hadtom DNOTNTIS MRS - - -

Paddledish Podpulor spreeffasafee - E -

Maring/Estuering Fish
Gulf {Arlwotc) Sturocon® Aripenser axnphyrechns dasarod T - - L
Pallid Seurgron Seaphirfynctues ol E - - -
Marine Mammals

Atlentic Spotted Dolphin wiereelly pladiodion - T - -

Blue Whale Bainenaptern muscuius E E{ B | E

Dwarf Sperm Whale Ko sirins - T - -

False Killer Whale Paeeednrea crassidens - T - -

Finhack Whale Helzenaptera physales E E E E
|| tFervais’ Beaked Whale Mesopladon surapaeny - T - -
“ Gunze-beaked Whale Zipiiins oavirosirs - T &

Kaller Whale L T - T -

Pwmoyr Killer Yhale Fofagn artemeiara - T - -

Pyproy Sperm Whale Koga reviceps - T - -

Right Whalc Balacna glacialis E E - -

Rough-tonthed Dalphin Stena bradarnensis T - "

Sesf Whate Badaennpiers horealis | DX | D - -

Shout-tinned Filol Whake Crlodiceihaia machormchin s - T

Sperm Whals Physstar macreeephaduz E E F. [
I Wesl Indian Manatoe Tricherhus wmaHaTys E - L -

T s




Table D.1-1 {cuntinavd)

Statr Statns’
Common Name of Endangered or | Sclentific Mame of Endanygored | Bederul
Threntened Species or Threatened Specics Statns? | TX | L4 | MS | Al
Marine Turtles
Atlantic Greon Sci Turtle Cirelomin s o T T T E .
Eem's Bidley Sea Turtle Fepidachelys kempil E E|E| E] -
Leatherhack Sea Turtle Derrochelys covtneea E E| E | E | -
Lomgcyhesd Sca Turtle Clareie corettn T E T H -
HErLLN
1. Federsd Stotus in Texas, Louisians, Missistippi, and Alabana
B = Endempered Speiiss
T = Thexsicnaed Spacies
EBA) = BEndempered tecauss of similacty v appestanes Lo analle apecics
T EMA) = Toreurened beruuse of simdlerioy o appeacnes L awrbes specled

- = Rpesss b oo an the Fedeml List of Endaopereai Speciss
X o The Foderl Erriangered S2ecles ratur for e brown pelican dozs not apply to the speeivs io the siaie o) Alabaims

2. btat= Srohze In Thws, Touisiaod, or Mistigtipyi:
I = lindangored
T = ‘lhessned

Spenins 15 Tt M fae il (5L o endangeecd or hecatonod Sposics, O spevies i Tt mepockal i) necor w3lhdn amy
SOUTLE eF pacish fowlicl & peoesed SR sleachurs G loceted

Srate Status in Aldames

P = Promcied. Species lised o Alalsiva Sraee Regulatlon §%403F-16 {Oeme aod Fish), which pruhihits urautbariaed
tuke, iptiees, or Lill, These specier are ivcluwded hocauac Alsbaima o date bas not e aoy speckes 6 embingered
or threefened,

- = Spacies is Dot listed i0 Alsbama Slale Bemdation #9016, o specics 15 not ropomed 1o ooour withio uy covoty io
which a propased SPE. strovcture is lowitel

3. The twu sub@pecid o pefelriae Lalsan (La, Amcrlean and Areticy are conmied o5 one= pecjes thenupghnol this Appendic In
e Lollowisg Lakles, ee repocled occerrenes of tie apecics ar subspecics i pocsented as oeported e cor goorees, which may
resull i [ st andfce ans i Bl sutapeeles teing Usted es cepoctsd o ocour wRAI a parbcolar vounty ar pazish-
Hmaever, in totw'ne the numbes of speaies ab the Tolom of each Losle, (RIS apecies and it sunccics s crsnted only ones.

4. Tie gulf slurpeon [Leisarser sawdivnching dercdal) is ore of ben distmo, pecersphicelly wepordle sotdpescd of Allanlic
soarpecil® The Atlunsie stucpeno CAeipense ayrimeeolmes), Tulaer thon the pulf steczeon is Tistad as endpogered on
elimsisdpy's slate L Since only the golf stergeon subspocles is foand in the Guoif of Mexios, we bawe shoso tbe golf shurgeon
s eddpnzecal in Misdwippi.



Yahle 11.1-2

Endunpgrred or Throatened Specles; Blg Hill!

I-10 Fipeline Route and | rinity Bay

Big Hill Siie Fiprlimc Roaute
Commdn Mame of Endangerad ar Jeficrsan Jefferson | Chambers Harris
Threatensd Species Connty Cinnty Connty County
Plants
Fraivie Dawn [ Texss Bilerwecd) " (3
Rirds
Amercan Swailow-1ajled Eile (2 X 12} X2 X (7}
Amerean Peregrne Faleond XM
Aretic Pereptine Falcon? X (2] X (2) X (2) X (T}
Auviaer’s Greawr Prairie Chicken X {2] X (7
Eachman’s Sparpow {2 {3 X3
Bald Eaglc X (2) l X 2 X @) X
Etawa Pelican X X2 X (2) X
Lnterfor Least Tern X X[ X (2
Piping Flover o X2 X2
Red=oekadcd Weod pecker X (2 X (2] X (23 X (T)
| Reddish Byrel X (2 X (2) X (2} X (T}
White-fueed Ibis X (2) X (2] X {2} X {7
White-tailed Hawk X {7
Wond Slork X 12} X {3 X {2) X7
Terrestrial Mammals
| {Loukiana) Black Ecar {9
! Jaguarand X (3)
l Kafnesque’s ip-eared Dut KD X2

! NOTE tumbers in parsnthesa refer to Informeton apares; ece Lt ol Sowces Ly Badaaseesd Spocice (@ IF

19)
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Table TE1-2 {contipped)

I-10 Pipeline Haale gand Tranity Thay
Big Hill St Plpeline Ronle
Comanon Nome of Endsnpeved or Jeerson Jeferson | Chambers Hurris
Threatvned Speeres Councy Coumy County Couniy
Red waolf X (2} X () X (2} X (T
Tercesiriul T reshwaivy Reptibs and Amphibians
Alligator Snapping Tuartle . X7 X2} X3 XN
Houston Toad XN
Lowiziana Piac Snake X (2] X (2
HNorthem Scarlet Snake X {2} X X (2)
Texas Horned Lizard X2} X (2 X(2) XN
Timber Ratllesnake X (2 L
Western Smnoth Green Snake X (2] X (2] X1(1) XM
Frishwaler Fish
Blue Sucker ey i &
Creck Chubsncker XM
Faudielish X (2} H X (2 X {d) XM
TUTAE SFECIES ﬂ 20 N 8 !
MWOTES
1 Muimbera In pacenfhesis rofer o the g of inormaliog; cefee o List of Sooress for Badangerid
Spedrs (p. L-1T0
2, The pereprinne Bilsom wmd ils 1w subspedes (i, Americon sod Arctich ere counted s one spevies



Table D.1-3
Endaugered or Threatened Species: Struttun Ridype!

Prrp——— e erperprerer
Slrltun Ridge Site, Crode O3l Spur, RWI, ﬁ
Comamon Mame: of Badiugsrod o IRWI Pipelise, 2ud Briue Pipelise
Threstened Speckes
Erazoria Conpfy
LFirds
Arericun Swallorwuikd Bt X2
Arcllke Mencerite alenn ¥4z
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MOTES

1. Nutohters in parenibesls [efer o the source OF inforoaclon; refer 10 LSt of #narces fg
Hndatigered Species (p. 1-14}

~ "Western! and "Eastern” Gulf are defined Lor this table sy wesl o1 eusl of e Mizsissippi
River Bstuerine Sustern, ‘The brine diffiesers wsosdoied with Sravon Ridpe, Weaks Lslamd,

and Ceotc Blanche would be Jnewted in the Westcm Gulf, whils the Richton difluser would
hic Ioested in the Basterm Gulf
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Sources for Endangered Specles Tables (Tahles D.1-1 to Ik1-9)

Teoazis Matural Herilape Program ([Tescss Parks and Wildlife Depapment), Computerzed
Llsherd Oocwrencey of Specied Concearn, Mo 15 1991,

Tcxas Matural Heritape Propram {Toxas Parks and Wildigs Dopartment),
Endengored/Threatened Spacies Data Fife, Mav 9, 1988,

Texos Natural Heritage Program {Texas Parlks and Wildlite Department), Spectal Plan
Lig, Aprl 1. 10411,

Persnnal Commnunication, Cetter frore D, B Prizge, Fleld Supervisor, USDI Fish and
Wildlife Survice, Lufavetle, Louisiang, June 7, 1991

FPeraonel Commenicaticon, Cemearvarion. with K Mitchedl, TISTI Fish wnd Wildlile Service,
Lafoyette, Lonisiana, March 25, 1902,

Mississippi Naiural Ilerilage Tropram (Mississippi Depariment of Wildlife, Fisherics, and
Paths), Smecied Asimafs Pery Cotniy, Jangary 3, 1902

Personal Comrunication, Copversaiion with D, Sulfvgn, Toxas Matra] Hertape Program
{Loaas Parks apd Wildlitc Deparmmens), hdarch 24, W2

Migsiszippi Natural Hertage Prorram (Mississippi Dopaoment of Wildlife, Fisheries, and
Darks), Special Argnwds, Dosomber 12, 1901

Trexas Matural Hertage Program (Tesas Parke and Wildlile Depactment),
Endongered Tireatened Speciey Dot Filer Hurrdy Covnmty, My & 1985,

Louiriana Natura) Heptage Program, Lovisiana Depariment al Wildlife and Fisheries,
Habitat Conservation Division. (untitled data), recepesd April 3, 1902,

Pemonal Communication, Conmversedion wiifs M, Hedey, Alnbama Malural Herlage
Program, hiay 15, 1942 .

Fersanal Couamumcalion, Corversdon wilfs ML Budley, Mobian Nalural Hectape
Propram, May 13, 1992, and also fuund in Maonl, B, e, Perichrade Animels of
Afabama in Need of Special Attengion, Alabama Amicultural Experimocat Staiion, Auburn
Lniversihy, April 1986

Mount, RH., ed., Vertelrate Animals of Algbama in Need of Special dttepiop, Alabame
Agricullural Experment Slalion, Auborn Tniversly, Apnl 19860,

Woehr, TR, MNoogame Program Coordinator, State of Alabama Department of

Conservation and Natural Resourees, Alabamas Federalfy Iised Endaygercd! Threaterned
Jpecies, Cetober 16, 1991,
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(15)

(18]

(17}

(1%}

Sources for Exdnnpersd Species Tables (Tables IL1-1 = 131-9} [cont.)

Mullin, K., W, Hoegard, O, Roden. R, Lobhocfener, O Rogers, and 13 Tagpart, Cetorvary
ot dize Upgety Censlinental Slope in the Newh-Centrad CGulf of Mexice, U5, Depanbment of
the Imerior. Minerals Manamement Service, Colf of Mexdeo OCS Bepginnal Office, New
Orleans, LA, Juns 1971, QCS Stcvdbls -0,

Cxilbert, CUIL, Speries Proftles: oz Hidores o Seanottnentol Requirerterts of Cogstml
Flakes andd fmvervebrarey (MiclAkwmeic Bl A imitc e Shorfnome Siergeons, LS
Department of the Tnteetor, Fish and Wildlife Service, Biological Report B2(11.122), U.E,
Aumy Corps, of Engincers TR EL-S2-4, 19359,

Personal Communieation, Lemer from O Oravedr, Chiel, Pralacled Species Management
Eranch, Matinnal Marine Fishcrics Scodce, NOAA, 'Endynprersd and Theeatened Species
and Critical Habitas Tinder WMTS Tormdicuom Lowisiaona,” {undatcd),

Mlississippd Matural Hertape Program {hdississippd Depariment of Wildlile, Fishelies, and
Parks), Special Awimals, Jones Coonty, Augusc 25, 1992,
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‘Ihe cemainder of this Appendix presentls additional infoarmation on the endungersd and
threatened apecica roported to ocauy within the stady arca, Speeics are divided inlo these found
predominanlly m lerresinal or fTeshkwater satens (soction 10.2) and those found prodominantly e
marine or estiarine areas (section D3

InE Tervastrial nr Frezlrmaier Species
D.L1 Plunts

Praine dawn (Texas biltepwvead) & Lhe only endanmered o theealened species of planl
listed a3 occuring within the fludy areq.

D22 Dhrds

Twenly-s=ven endanpered or ducatened spocics of subspocics of birds are listed a6 being
found wichin the study arca. Ten of those spocics arc listcd a5 cndangered or threatened we the
Federal lowel brown pelican, bald caple, poregrine falvon, Atfwaler's grealer praitie chicken,
whooping crane, Mississippd sandhill crane, wood séork, piping plover, intering least tem, and red-
vockaded woodpecker, The remainder arc listed a3 codanpered or threstened only At the stts
lessal,

The majorty of there spocics are most likely to be found 1o aoastal or ellshore aress (see
seckion 13,33 below). UplanuliTreshwaler specles wlude bald eagle, American swallow-tailed kite,
white-tuil=d hawk, Atlwater's grealer prairie chicken, sandhill cranc, wood stork, whire-faced this,
interiar least termn, mre-throated becard, red-eockaded woodpecker, Bewick's wren, and Bachman's
sparow  Five of these uplund/freshwater species ace Faderal endangzred spocics: hald cagls,
Arlwater's sresier pruine ¢hicken, inleevr least e, Mississippi sandhill cranc, and ed-cockadesd
wondpecker.

Of Lhe [ederally endangered or threatened speeics, LISFWS has cxpresed some comeern
ahaul fooar speclas: 1he brown pelican, the bald cagle, the piping plover, and the red-cockaded
woodpeeker. Detsiled information on these four spedes is provided n Appendix F,

D232 Alamwmnds

Federally endangered species of romosfrial mammalz listed as inhabiting the study ares
inclikle the Florida panther, Jamisrondi; red wolf, and goay hal The Black bear 1 oo Ute Federal
threatenad iist, while Rafinesque’s big-carcd bat, southoastere bat, apd Frawilian free-taibed hol
are endangered ar threatened unly b lhe slale level USFWS @as expressed some conccrn about
the Louisiang black bewr, sod detaibed wlocmation on fhat species e provided in Appendis F.

D24 Reptiles/Amphibians

Twrnty-Four speeies of cndmmgersd ot threatensd repliles or emphiblans are Lsted as
ocurring within the study arca.  These fnchede olligaior, Huoeeiton oawd, Texss torned fizod, eight
specdes of furiles o fortoises, and sleven species of suakes, Alligator, which nnce werne
consideted codanncrad, aic anmerous 0 the stedy Arch, and in many Areas nMeEnous Duisance
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reports concerning alligainis are Med ench year, Their Foderal status s now "hrestenad due to
sitnilarity uf appearance {TEAY, beesese the alligator clogely resetnbles (he Ameriesn crocodile
(Crovoedpiies meains), & Felers]l eadongeral species. Because of s TISA stalug, stale aulhociiies
closely regulate harvesting of the alliguior by issuing o limited number of huating pormits and vy
tracking sking through the manulaciuting process. This helps cnsure that all *repuilian skin”
products (e r, bells, hiodbaps) are [mom alligaton and oot from the cndangered ceocodie,
USEFWS has expressed soms roneern about B species: the Alohama red-bellied tortke, the
ringedd sawback turtke, the yollow bloteled ma) tuelde, and the spher wrlogse sod the sastcm
indigo snake. Swdditional infermation op these specics is provided in Appondix F.

D25 Fish

Five endanpered o1 threatenod species of Deshwater Nsk ace Rsled as cocurring within e
study arca: paddicish, bluc sucker, crock chubsucker, crystal darler, and Drecklebelly madeorm.
Nooe of lhese species ate endangered or Lhrentened at the Bederal [evef,

D24 Treshwater Invartebrates

Chnes Faderally hreolened Insiwanter inverlehrabe is Hated a8 ocooomins within the stndy
area:  Lhe rangs of indated heslsplitter, a species of clam, incledes the Poacd Rirer and Mobilc
Bay.

327 Tgserts

Qe Federally eodanyensd msecl m sl ws ocearnng in the study amea: ibe moge of the
American burping beetle inclndes Mobile, Alalama.

I3 Murinc/Hatuarine Species
Id3.1 Fish

1w gpocice of cndangered or Llucatened 15k are koowna 10 inhabif nearshore waters of
the northern Culf of Mexico, Both are species of sturgson: Pollid slocgeon, and Gulf slurgeon, |
subrpecics of the Atlantic Sturgeon. Sturgeoa ace lavpe (1 10 2.5 meiers in lenglly), Gih Lhar feed
indiseritmmalely on bolbom dwelling animals, meccts, and plants. baost species hatch and malurs
to eslunries or mivers, aod then spond the majority of their adult Iives in brackish or aRl watet,
relorning 10 riven aod esiuaries 0 spawn, The Guolf stecgeon bas beeo identificd by NMES as a
apocics of concern and s discussed in detail in Appendices B and T,

332 Ses Trrties
Five specics of endangensd ar threaleped seq mrtles are known wo inbabit the watews of
the novtheon Gl of Mesico: green, hawksbill, Kemp's Jidley, lcatherback, and Tngperhead

These tuttles hawe bezn idenfitied by MMFS as species of concern and are disenssed in dotail in
Appende: T
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.32 BEirds

sibkren endangered ot threatened spedes or subspesias of brds ace bsted as beang [ound
along the nocthern coast of the: Clf of Mogen: hroam pelican, Amencan white pehican,
Amcrican swallow-tailed kbte, Ameticnn oysiereatcher, bald eaple, csprey, Arclic peregrine Gloen,
reddish cgret, whooping crane, Mississippi sandhill crane, Wilion's plover, piping plover, snows
plover, interior least torm, gull-billed tern, And sooty roan. 1w addivional endanperad species,
enlkimo curlew and mseate ten, alsoe sipht omenr within the stode arcs. The USFWE has
empressed consern aboat three of (hese spocics: the brown pelican, the bald eaple, and the piping
plaver. Additiopal infurmution on these species s provided in Appendix F.

O these speaiey, those that fead oflshone ace (e buowa pelican, white pelican, least tetn,
roscate tern, gull-billed tem, snd souty tern. Ospress fead primarily on fsh snd nest in coastal
areas, Bald eagles (eed on Osh, birds, and small mammals aod dopol Lypically resl on Ui soasl,
Swablow-tailed kibes ure Gound most cotmmmonly [0 swamps. warshos, rver banks, amd open forasts
Whooping cranes and reddish egrets wadc I shallow bavs and salt-water Mals (eeding primarily on
crahs, clams, and other invertebrates, while sandhill crapss typically feed in der fiekds, The eskimo
cuelew, sncny plovet, piping plaver, Wilson's plover, apd Amercin mslercatcher fead in intertidal
areas on sandy Beaches and mudilas, Peoreprine faleons um‘%rnga!.& alonp heaches and barricr
Blands preyiog peimarily oo ducks, sbworcbinds, amd sca hirds 5

Brown pelivans, while pelicans, bald eagles, reddish cprets, sandhill coanes, ospreys, and, (o
some extenl, Srowy plovers are yeat-round residents wleng the norlhern coast of the Gulf of
Mexdco, whilz the other spevies ate prasent only for a partion of the year (snows plovers are
year-tound residents in (e castern portion of the sludy area but are found io ¢he western, part of
the: study area anly in winterh, Whoopiog cranes, piping plovers, Wilkkon'ys plovers, gull-billed
teerms, American ovslercalchers, and porepnine faleons are winlet residents, swallow-1aicd kiecs,
revieale terns, and Ecast torns ars summer residents, and eskimo curlews arc preseot ooly dunng
migration hetreen bresding grounds in the Armtic and wintering grounds in South Americs.

Suuty terns, which have a more tropical distribution, geaerally are found in 1bhe nothes Gulf
omiy during hureicanss®

334 NWurine Mammals

Seventeen species of endangered or threatened matnmals arc lised ag ocoourring in
narthern Gulf of Mexion waters. These include the West Indian mmanatcs apd 16 species of
cetaceans (i, blue whale, On whale, sci whale, humpback whals, righe wheds, sperm whale, dwact
sperm whale, pygmy sperm whale, killer whale, Calse killer whale, pyamy killer whale, e
beaked whale, soose-heaked whale, shor-Fnned pilo whale, Atlantic spotted dolphio, and rough-
txothed dolphiny. OF these mammals, NMFS haz expressed some coneern ahout four species of
bulern whaley (e, fin, sl humpback, and righe), one sperics of adonkoid whale (e, sperm), aud
the Wast Indian manatee. Additional mformation about cach of these species s provided in
Aywendix E. NWES afo has expressed some conecm about the hottlenose dolphin, the mast
sbumdant amd common cetacean specics n the Gulf of Mexies, althoogh this species 8 ant
viurmently endanpered or threalened.  Additional information on the botflenose dislphen w prowvidad
helowy,
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N34l Buttlenuse [olphin:

Eottlenose dolphins [Tarsiopey grnceris) arc the most abundant cetacean (b the Gull of
Mextoo, inhahiting buvs, inland waterways, ship channels, and continental shelf watcrs. An opon
water sunesy, conduceed by the NRIES Biami Laboratory, cetimated that Gulf of Mexioo waters
{2 Lr 183 meLers deep] supporl between 350K und 45 00K} bottlenose dﬂlp]'dns.,T whilc
anrther sludy, eomduched by the NdFS Pascuoouln Tabomatory, ostimated that abowt 16,50
bottlzaese dolphins inkabit U8, coastal Chulf veatcrs® A scparale survey eslimated i, belween
2,00 und 64KKY dolphins inhabit the coastal waters off Mississipy and Lowisiana,” Density
gsliinaies [or the votionus aceas stong the aorthem and western Gulf shores inelude:

. .23 dolphins/mile® (Mississippi, general);

* oy ':Ii:|]1'1]'|1'1'|sh-'1'|'_|1'lr:.E {Merah (aland, ].nuigjana);n and
’ 0.75 dotphins/mile® [Tes, general) 1#

Bottlenose dolphins have a divecse didy, (eeding on whatever specles are reglanzfly o seasonally
abundanl. Stomach conlenis of bolllenese dotphins siranded ooy the Tewas, Touisiam,
Missiszippi, and Alabama coasts indicate that their diet congists principaliy of fish, but they also
eal cephabopods and sheimp.'® Foe much of the year, Cull of Maxco dedphits follers shrimp
trawlcrs, foeding on ifems stivred up by the mawl, Gsh atiracted ra anchored boats, and erash Gsh
discarded by fishermen. ™ Dther fecding stratcpics include surrounding sehools of fish as a
proup, aad Lrappiap schools of [k in shalloe walers or agsrinsi shoals or mod bapks, o bay
arc-as, sotmer populations are abour half’ the seze of winler popolations, becanse in the Golf
there are resident popoiationg which remain in neaeshore areas yeur round, and migratoey
popuiations thal spend lhe summet won s offthore bot fotlow Bzl into neavskore arcas in
vanler.1* Ohservations in Mimwiipp Spund and Mutagordy Bay, Texas suggest that these areos
supporl redideat populations of bolllencee dolpbins. Resident populations would be likely 10
switch pres with changing scasonal abondances. 6.7
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El Backeround

The LTS Leperiment of Bncrgy's (U158, DOE) proposed plan Lo expand the Sirateglc
Potmoleum Rescrve [SPR) (0 ose Willioo bareels vould reyuire pew bored brioe and oil
digtribution pipelines aod offEhore brise disclanes siles. A Yeaching provess 15 wed 0 cocale
skvenge caverns in underpround sait domes. The reaulling brioe s dbposcd either a
untlerproond injection or by pumping 2 the Gulf of Mexico dueugh a buried pipeline and
dispersing it into the CGulf. For a more extensive descripricn ol the proposed project, see Chapler
3 of the Diraft Emvironmental Impact Statement {DELS)

DOT hus wse] 4 comprehensive three-phased site serecning procedone to reduee ovar 5540
oshure and offihore salt domes in the Gulf Coast to specific candidate sites for further
arvirummenlal sssessment ynder the Watonet BEovinommental Policoy Acl (NEPA). Iniual siee
goreening wis perfommed in 1986 and resulled ooan mitial bae of 30 and o sboed st of seven
candidate: salt domes. Sike scresping included technical, envirppmenta), and crst critenia and s
detailed in DOTE% 1982 Repnrt to Conpress on expension of the SPR. In 1994, Lhe initied hsl of
30 valt domes was re-wsuessed o terma of the SPR%S erpamsion and distobabion objecteees,
gentechnical chataeteristics, xnd crvironmcntal sspeces, This serccnine procoss yiclded eighe
candidate sioes for cxpansion of the SFR to onc hillion barmels; four in Teoms and four in
Louisiana, which were discuised m DOTEs 19971 Keporl to Congless.

Duwring the NEFA scoping process, INOE naomwed the number of copdidate sias wr [our
haged on cost and disiribution Factors, end then sudded an addiliooal ceedidate sile 1o the Lisl for
emironmensul impacl assessment. To this DTS, DOE is asscssing {ive sites: Big Hill aod Steatton
Ridaez in Texas for cxpansion in the SPR Scaway Complex, and Wereks Island and Cote Blanche
i Louisiana aod Richton in Missizsppi for expansion in the SPR Cupline Complex, DHOE will
ethooan Bar aitey for expenwion.

Thin Mological wsiessment disoosses ha possible impacls oo maring threatened
endanmsnsd spectcs from thres compenents ol the proposed SPE expansion plan: {1} offshore
pipeling conmsteacton; (2) brine dischacgs into the Gull of Mexioo, sysfem malnteoanes, and
possible bidne spills, wnd; (3} possMile oil spill acciders. Twelve federally codangercd or
threatened niring species and aue avadiomons Geb specics are discnssed, For the pumposcs of
this bivlogical assessmend, there is no dillercnce botween the two Lonisiana sites (Weeks Island
and Cuie Blanche), hecawse 1he same brine pipelinc 1oule and diffuscr losation wounld be uscd for
aicher stbe.

The ditfuser Jocalions in tha Gull lor the proposed exponsion sitcs ae deseribed in Tabic
E.1-1.

The: Jocatinns of the free capdideies sies ae shown i Tipane Bo1-10 The exasting brine
dispoant and proposed oil distribulion pipedloe rootes for Blg Hdl ave show w Figures B.1-2 and
E.1.3, rcapectively. The preposcd brne disposal pipelines for Stratton Ridpe, Weels Tsland and
Corte Blanche sites (the same proposed brine disposal pipeline mute for either site), and Richion
are showy in Figeies B.1-3 10 BI-6

Im March 193, DOE firat hegan discherging brinc from Bryan Mound throwpsf & maltipori
dilluser, which 33 located in 71 fL 216 m) ol waler, T9ER nm {28 kta) oltshore of Freepowr, Texas,
Addilional beine discharge hegan in May 1981 throuwgh the West [Hackbormy multiport diftiscr

E-i



Table K.1-1
Diffuser Loentivns fur Fropused SPR Expansion Site Hrine Dispasal Systema

- . - .
i &ite Lotation Depth
Sitc Mame 1 Lal. ~ Lahg. fiim)
-ﬂ-__!tt-ﬂ_:'-’T-:-—_"_:_:_:-—_"ﬂ — . -

Stratvon Ridec 2% A" N 36 (17.0
{{Mi{shore Freeqott, 7170 02 13,37
Weeks Island Cole Bianche 207248 N 25 [T.AZ)
(Wt of Wanh [kland) | 9 1677 W
Eichton ¥ I04HF N 47 (1433
(OIshore Pascagoula, MS l AT 3TAF W |

loaiteed im 32 & (08 m) of water, 5.4 nm {10 kmj ofishore of Folly Beach, Lowisiany Moaiiomdng
sturdfcs at these lwn coebing sites have proevided dala dy develop an empioocel model

E2 Assompiions and Methodekory

The assumptions and metbodolaoy uaed to propans s Diolopical asscssment. arg describe]
in this section,  First, & summary of the mechodolony osed e predict brine plume dispension i
described. Sccond, DOE's contacts with Feders] ageocies am experts (used 20 delermine
threstened or endangetel species of copeem) 28 described,  Thied, DOE: siraemy [or reviesing
appropriate literatere is disenssed,

EZ.1 Empiricl Peediclion of Sile-specific Flume Clincacleristics
A more extensive deseriptinn of methods deseribed in dotail in Appendi O 1 the RIS

The empirical brine plume prediction model was veed to prediet the negatmely oyane
htine plume charactenslivs lor o cange ol siie-specic scenarics al the proposed Stralion Ridge,
Weeks Tsland/Tnle Blenche, and Richton diffuser kocations. These scenarios wens developed
using diferent sowecs of infornation char provide bascline data for areas near the proposcd
difTuser siles, The follomwinyg sections desarihe the data aod sssemptiong ysod in developing thesec
seenerns (or eeach of the proposed siles.

The Wine plume peasuremeats fiom the Bryan Mound and Wesl Iackbeiny siles wete
nicd io develup an empincal madel, which predicts the brine plume areal sxt=nt, the vertica]
extent of the brine jot, and e above-ambicat salinity conteurs, This wodel bas beco vsed Lo
esfimate plume concentrolion and exienl the propuescd diffuser lemtion for Scraiion Ridie,
Weeks Island/Cote Blanche, and Bichlon.

| 2
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Table E.2-1
Predicted Size of the Brige Mumes

[T,
Frcdieted Size of the Brine Plumes | nmif]
K
Manimuin Cage Typicel-Cuse Dest-Case
: |
Topt 3ppl | ppL I 1ppl Ippl
e A LATITR cohlour (WA §] ERd 1o Gianlorur LT (R (4TI
.
Stratton Ridpe £3.5 4.9 30 1.4 2.6 0.5
Weeks Island/ 203 a7 6,3 L7 25 11}
Cote Blanehe “
Richton® 2L B3 al ik 0. 1.7 ﬂ

TNETEIE: IMr Biheco, "l}'_l:i,u:]’ = I'_l,'l'lju.ul_ cigew wilh .06 oyfsec hnlloan e "hest”! = l}pE-:..-lI citie wilh LK e
bcARCrrd dwrmenl,

RL1L1 Sirattun Hidyc

Thiy seclion summarixes Lhe comdilions apd resulls lor predicted maarnwrn b plune:
comdifiens st Stratton Ridge hased vn 535 open diffuser porks, For mlomaion on condiiens aml
results of ofher scenarios and a discussion of 1he modeling peocess, sco appendix € of tha TVEIS.
(Ses Figure E2-1).

Wi mnny-Case Hesnlts, The tnadimuom-case plurne owcoms at Steation Bidge with an
ambienl Bottom salimiby of 25 ppt, a0 smhient hottom iempembone of 15 °C, ood o battom curcenl
of 003 mf%. The brite §s salomled with a lemperalore of 20 aad o salinity o 263 ppt and exits
the diffuser verticalls choough 3 -inch dismeter port At 30 £,

Fipare E.2-1 presenis the maximuom brine plume when 35 diffnser pons are open. ‘Lhe
radxinuar: bwve-ambient bothom salioily s predicded wr be +47 ppt. The armient botlm seerenl
Iz 3 cuns n 1he dowbecasl ditgclion, The +1 ppl cotlour éxleénds 5.4 nm om the cetler of the
dilfuser and extends to the cuver porden af the Treeport ship channal. The +2 +3, +4 ppt
conlors exbend 2.4, 1.8, and 1.5 om, respectively, The predicted areal extents for the 41 throuph
A ppt contoors ar= 236, T15.4, 69 and 43 pm?, regpoctively, The sidhs are 4.5, 3.5, 24 and 1.8
nm, And the upstmosm lenprchs sre 20, 1.4, 1.0 sad (07 am for the -F1 o & ppt apoionrs,
reypectvely, The verbionl cxtent {le, height} of the brine jot i predicred to roach 8.4 feat shove
the ocean Boar and 176 feet belonw the water suctice. Althowgly, (he <1 contow reaches within
| nm wf Surtsidc Bossh, the Motton slope is copected to provent the plume trom cxtending class
to zhore,

E2.1.2 Waelks Tajaynd/{Coe Blanche

This sectinn prasencs the conditions and results for the ¢hrec sconarios at the proposed
Weeks BlandCote Blanche brine diffuser loeation,  For imfsrmation on condations amd results of
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Fipure E.2-1
Predicted Radial Extent of Lavge (Maxdmum-Case) Brine Fleme
Comtauys for Propozed seeacion Kidge T foser Site
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orher scenarics end 2 discwsrion of the imodeling process. see Appeodix O of the DEIS. The
predicied brme plumes resulling frone disposal through, 55 npen porlg e plalled on barymelDe
mape [SBes Tigare B2

Maximnm-Cnse Resulfz, 1 maginum-case predicted plume Js iltustrated in Figure E.2-2
The eBiptical shaped contours cover areas of 293, 16,7, 8.7 and 5.2 nm® for the +1 through +4
prt contours, cespecticly,  The bortom currsnt djrectjnn is alonashore (o the weast. The p]um& is
about 4.3 oo From the pearcee shoreline and docs pot iwpact the Fresheater Barou clannel. The
1 through 443 congores ave madmnm wideha of 5.4, 4.3, 2% and 2.3 nmoad toeal maimem
lenpths fownstroam plus npstnean: lengths) of 6.6, 4.6, 3.5 and 2.8 ni, respeclively. The vertical
sxtont. ol 1B bone el g pocdicled oo ncach 152 0 o 68 I below Lhie walcl swluce, Tins excesds
the recommncndaton of maintaining a (0 fe cbearance botweon the oecan surfacs and highast point
of the jet,

E.2.1.3 Itichion

Tlus section summatizes the condicions and oosulee for the mavimum-tasc sccoado ar
Richlon For intorioaiosn on coodilions aud cesults of alhcre secbarios and 8 discussion of the
modeling proecss, sec Appeodix O of the DELS,

Mioxi mom-Case Resalls, The mavinlum-cass [lavge] plume at the Richion site ocours
wilh o ambienl bollom saliniy of 25 ppt, an ambicnt bolion tempeeators of 1390, and & botéem
curzent ul 0402 ms. The brine is exiting verlically theough 3 in diawetcr paces at a veloeity of 27
Fiis, xE = tompertomes of 2000, and seboreied salinily of 263 ppi.

The maxinmm abovo-smbices bottcin saligity 9 prodicted o he 5.3 ppt, mesming that
there are Ove above-ambient botrom salinity n::u:untcuurs The bottom arcss of those conloars are
predicted to wwer 213, 121, 03, 3.7, and 1.7 nm? far the +1 thoouph +35 ppt contons,
respeiively. The t:lem.J.Lmi wadmum plume widiles aee 4.5, 3.4, 23, LY, and 0.7 nm for e
respective contours, The +1 fhreovpl +5 plumes expend 3.2, 23, 1.7, 15, and 1.2 nm dosmstream
and 1.9, 1.3, 1.0, &7, and (L6 mn wpsiream ftom 1be difluser senter, respectivaly. The werical
entenl of the brins el is predicled Lo be 17 0L, which is 26 [ bedow lhe watel surtace,

Fipure E2-3 illuslrules the muximum-cage beine plame. The mazimnm above-ambient
hottom galinity s 5.3 ppr the highost aboveaambiznt hottm sahnity conboor s expecled bo he +5
ppL The ambienl battom current s 3 em/s in the northeast directivn. The +1 ppl contour
eatends 3.2 nm from the conpler of the dilfoger and remapns es clase gy 4 #in oflTshare [arn
Island, a bareler island offshore of Pascapoula, Mississippl, and L2 am from the Hom [sland Pasy
Chanocl cotrance. Howewer, the sloping hottoin near Hors laland L cxpected to pocvent. the
plume Mmom secwsably approaching chis pedne a5 the model coly considers flae boteogm urewns. In
addition, each salinily contour of the prodieted brine plume covers 1he westcrn povtdon of the
desizmulad dradge] matenol dispossl sres offshore ol Hemn Ilaod. The predicled phone does not
antel Mississippl Sound.

k.22 Contact with Federal Apencies und BExports
For this bielogical asscesment, DOE sontacted personncl from appropriate Federal
amcncics a8 well as olher recomized cxperts Bzmiliay with the shody arcas to dotermine the speres

of ¢concern [or which laers was y possibilily ol impael. {Tor o complede lisg ol Federally and Stace
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Iignre F2-2
[ralicted arge (Maxdmnm-Cnse) Brine Phame Contours for ¢he
Weeks Islond/Crte Blanche Diffnser Site fur Selecied Bettoma Current IHrection
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Iigure H.2-3
Predicted Locpe (Maximan-Casel Brine Plume Conlowrs

For Richiom 1ifnzer Sile

F-11



endangered or threwiened species in the study arca, see Appendix D of the DEISY These
cumtscts ane listed in Tabls E.2-2,

Ll  Literwidure Review

M literulure search was ennducted to identify siccspecific infortnation on cach species; the
purpose al Lhis search was to identify the muost recent puhlished information nn cach spesics,
especially with respect 1o populalivn distribulion in the Solf of Mexico snd conservatioo melated
Emues. A selected refrieval was eanducted to obtain articles that refloced the most correnl
wlarmation 1hal perlaned o Lhe speces in the Gulf, esporally alony the corats of bsissippi.
Louisiang, and Toexas, Rosoniccs weae slso recednel lom D, Keilh Mullin [NMFS) eod from D
Peter Loz,

K3 ALvpmement.

The it sechions 3.1, T3.53.2, and K33 of this sssesement provides ao cvernvew of a]]
potenial sovronmental mpecli wisociated with the aspeets of the proposed SPR copansion plan
thal may irpact matioe habilals. Nexl, o sommacy of relevant bBiological tolomaeison [or each
endangered or threalened species ol Sorten & given o secion F34, [ollowed by a discussion of
potential direet impaets o these spocifie endanpered sod thresioned species in seetons B35,
E36, and B37. Thik i lulbwed o seclion E38 by & diseossion of comulabive impucts thul may
iropact the codangercd of threatened speocics of someerp 1o the Gulf of Mexico. The last section,
E.3.9, of this assessment supmeses possible steps to minimize any poesible impacts to endanrercd
aid throaboned spocics through sitc specitic wtilization of various construetinn. rolated mitigation
CpLicms.

EAl Potedtiol Ienpacts Aszociated With Brine Pipellae Constructlon

Pipeline vomsituclion o the Gruolf of Medeo genelly wondd seguire a (cench below the
ocean Honr. Pipeline eonslraction differs for coastal (Le., within water depths of twele to 15
Teat) and offghore (e, beyond weber deplbs of twelee o 15 feet) waters. Tn coastal wobers, &
techanical dredpe fegr, cham huckel or drap lne dreafse)d i osed b ecenvale the pipeline touwle.
Alletwards, Lhe pipeling §§ sequentially assembled on o pipelay barge and then poushed off the
pipe ramp. Flolalon buoys keep Lhe pipeling suspended in Ehe waler helome il s allowesd fo
descond into the right-of-way (R.OW),

In nffshere waters, cxeavatiom of the prpeline: EOW ocooary afer Lhe pipelins s lwpd. The
ppeling i Tirst assembled sequentially on & loy barpe with o convevor spstem and kwensd Bo the
Gulf Qoor. A dredgimg sled, mounled oo the slern ol the trenching hampe, is then lonwesed o the
oA Moot and posidoned over the Lail pipe. Hydmulic jets on the slead displace che bothom
material around the pipe. The pipcline thom sottles ioto (e treach, previonsly seapied by the
displaced buttom material, Tepending oo the satea's cnvironmeatal scnsitivity, the resulting
suspended Doutom materfal 3 eithar allesesd 1o dissipale in che Cull water or it i collecoed A
despuioscd in A spoils avea,

As & o]t of drodging, sediments and associated coutawinants ecome suspendzd in the
wakct, Dredped materal would be held suspended in the water column at the dredging site by
WS gation o curronts, until it was ansportes by patural Eorees Oom (he area or Diolopealls
fixed. Polenbal waker column impals in the Gull might ipelode temporiny increnses in euckidity,
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Tahle E.2-2
Contacts for Threatened and Endangered Spuvivs Inforpation

— s ——|
Sonred Agency Date(s] af Contacl
" |
7. X=ff Broen, Fizbeery Soulheasl Pegronal Oifice, MMES Sowvemler 5, 1991
Binlopist Aupust 5, %2
¢ M1, Latry ITanscn Miami, XMT'S Nowember G, 1991
D, Ed Elina, Dieeclor Cuabeston Leb, NMES Movcmber 13, 193
120, Prster Lz, Lnivcrsity of Miami, Florida Movemhbear 12, T4
Phyiclogiae
Lir. Keith [ Kullin Southeasi Fisharies Ceater, MMTS Cuther 27, 1997
Dr. Churles A Oravetr, | Protocted Speccs Manaooment Eranch, | July 12, 1991
Chiel Southeoat Regional Office, MMES

Imeneasés 0 suspealded nuireenty, ineteases in the lcvcl of metals and orgapies (¢.2., Dydrocarbons)
nest the project arca, and rocductions in dissolved oagyecn conecodrations due 6o incTeasod oHyPren
demend as hydrocwrbons and ather orgapics ars oddized.  These poteaiial iopacts a13 disenssed
helomar

Major increnses in torbidity, hoving material either with o bucket or a chain of buckets,
mechanical drodges can suzpend Tottom scdiments and sigaificany inerease turbidily. ! The siee
gad duredicn of the wrhidity plume depend on the number sed size of dredoes in the zrea, the
skill of the dredping operators, the length of tine during which dredaing occos, boitodn sedimentl
chargeteristics, maintenancs of the cquipment, and water cument conditions. Twrbidity increases
mrsgciated it bring pipoiine deedping aic capested 1o be conlioed (o areas nea e Jeadpiog
activity and should nol persist for long penods. The dredeimy period jtself would be short, and
suspended sedirmenls would be exprscied o setfe back to the bottom guickly after thie
Sonstrslion ceases,

Inereased smipended nuiyionts, ring dredgine, che possible rcficase of phosphorns and
virous [orms of nitrogen (nilcoles, oitnles, end ammenie) in the sediments coedd be A concerm.
Murrients 1end 1o encrurape Lhe grodh ol aguatic hiomess {e.g. algac aod plaots), aceclerating
the: ewcrophication ar apging of wabcrs and dzcreasing ihe degres to which Hghl cen penetrate. In
the [aroer warer bodies that dve damerous connecions with other woters, normal dilubdon should
signiticanily redece avfrient level:, Tomwever, iF Sotiom sediment are rich in natecnts, advorso
cffeeis conld oecue o bays or esluaries will poor sineulalion.

Redueed digselved oxygen concentrations. A decrcase in dissolved oxpgen concentralinms
during dredzing eould talke place because many of the matcridls in sediment are ceabily oxdized,
ronsthing dissolved coorgen in the water. Problems with los dissolved oxypren would most likely
LLEuT in waters with biph ovganic levels o thelr scdiments, It s probable thal wost sediménes
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wioruld settle out within onc o twe days, afocr wlich ooly a fvacticn ol the dislucbed sediment
would exert 1 significant cgvgen demand. 'This period eould be extended acmewhal, howewver, if
an afferted water hody bas poor circulstion. Acdinomnally, it is [ikely fhat snzpended sedimenls
wornld beve w sipmiticsnr efeet on the dissalved oxyaen coment of waler only in Lhe immediabe
[rojeat AIcA

Tnereagsed concenfrations of oreanic pollntnds and teace metnls, Bocause land b areas
surrionding the proposed brine pipeline rowee i vecd in part for apticulture, industry, and oit and
pas produciion, the bottom sediments in affected water bodics might be contaminaecd with
peslicides, o, metals, hpdrocarhons, and grease. These constituengs, along with paterally
ssnuring metals snd nrganics in the sediments, subsequenedy might be suspended in the water
wthurn due o dredging. Heavy metals such ss load ane popetally bess soluhle than othor metals,
amd tesnd to alsorh oo swspended sclids or combine with sulfides e fom insoluble i which
guickly sottle te the buttom.  Hersesor, the lighier metals {o-g, nickel, chromium, aod zinc) wrc
ulore soluble and are less likely 1o adsorb oo suspended solids. These eflects could educe
watel quality for scversl days atier completion of he dredging operations.

The sombinalion ul ellecls described ahove can lead Lo the desteaction of highly
protuctive henthic habitats such as scaprass beds, primarify doe to the effecs of redoced light
penctrarion to the cwean floor (dud to tughbid water), snd to coverioe of gresses with Jredped
naterials. Although the vasi majarite (by arca} of scaprass beds in the Clf of Moxico occum of
the coast of Tlorida, vosstal seagrass heds could possibly be Rooml Hisair ihe piupﬂsé:l:i b 24
soasiruclion aclivilies offsbore of Tens, Loulsiaoa, 2nd Wississippi® $caprassss in the Norchem
and Weslerss Gull ave found it protecied ateas such as bays 2nd cstuarics” In Lanisians. arcas
where soagTass beds are lonnd (nglude the hay side of Tele Dernicrs, Tiobalier and East Timlalic
Lslands, th: southeastern shore of Timbalier Bay, and Lhe: weslern side of ihe Chandoleor
Elands* The olishore reacles of Migsissippi Sound also swpport highiy productiee scagrass
enmmunities (Le., along the northern sides of Horn, Ship, and Petit Bois Islands. ) Scaprass botds
arc among the most provduetiee of marine hahitats, they suppotl diverse commuonities of Penthic
and pelagic orgncisms,

Finubly, dredming operations can resolt in divect inpory or martality o maring animals soch
g wed fuptles that pet caoght in the dredging machinery. 1he likelinoed of Uy type of accident is
quite |ora comsidering the rolatively siall arza ta be dredged far the proposed SPR hrine diffiser
pipciincs.

EA.Z2 FPotentdal Impncts Assoclated Yith Brine Discharge

Cxleasive posl-disposal amalvses ol bioassays and sedimenl and waler samples [eom the
¥yost Hackberry and Began Monnd ilTuser sites detemmined thas mpacks assoclalecl w1th prine
disposal ak th-cse sites bieve bol bE'-CII sirmiteanl (Ilann 3.|1-:l Raadall, 1981} lﬂ&l, 10835 TTann

et al, I":I'“4[a"|n 19‘%4{1:-1 W 1585 DeRnen et af, 1982 %y These mopitnring sindies are
d::erlh::I in detail in Appendiz T of the TS, Specificaliy:

. M wignahiesml. biealogiea] mpacls were ohserves] ol the b GiToser sies.

. Owerall. levcls of metals, lons, and other eontaminants datected at the diffuser
arcas were similarc o those detected at control] skeboms.
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v A general decresse in the abundance of hanthic species, e most sipoifeanthy
impavted bological community, occuired within reladively small apeas (31 0 2,000
acres ff the Hiyan Mound and West TTackberry diffuser sites).

' ‘The studics sugpest that demcrsal fsh, wlhich ate celianl oo benlhic creatures for
food, noar move fom the ditluger areas 10 leed b soalfecied sy

EA.2.1 West Hackberry Studiesl

Benthos, According o this moniloring study, (ke anstable and highly varakle
crvironment oF the benthos made the delection of brinz 2lecls on the bentbi: communily very
difficule, Hasentialke, no catastrophic brins-relatcd ciocts werc ideneificd in the study. The
primury achverse effect thae cooldd be correlated with brine discharme v w peneral decrease n
shundapze of deminknt apooics aronnd the diffuser. While this inpact was not sonsidored to be
significant, the mamum impactzd arca for benthos was cstimatzd to b borween $U aod 1S km®,

Higher specics abundances were foiad at somc control stations; thesc wers atidned to
the presence ol a lew species {e.g. the polychoeles Owenla fisiforpmy and Cirraloles hedgpedfd) in
vary lagpe nottbers, O the other land, species diveesity wag siphilicantly higher a1 dithiser
stations fhan at the controls. Tha wine arca had a proater abundanee of rarc specics bur io low
punbers. The conlmd stafens, in vonlrast, bad [ewer omobes of race species buk had larpe
poprulivons of & [ew §pocies.

Abuodance and divecsity data were compared ws the salinily data al each slation (o
delermine Lhe relalinnship belwesan bologizel vornutions ond Lhe brine plume. The stations wilh
salinitles rahping bedween +4 to +6 ppl above antbient salibity bad a slightly greater abukdanee
fhan slaliong with oiher above ambient soliniyy mnges (+0 (o +2, +2 o +4, and +6 to +5 ppt).
The slaliung wilh whove smpenl salinides in lbe +6 (0 +6 ppl ronge bad sigoilcantly weestiers
diversity.

Nekton, Neklon {ie, e swimmitg agustic aminalat was sssesied Lo delermine Lhe
abundapee, specics eompesition, diveisity, snd disaibution, An cmphssis was placcd on
commendally andfor recrestiwenasilly important fish and crestscesans, Meklon wos sampied i the
ciffuser area from blay 19682 Llwewel Oclober 1952, Alterwvards, sevet stalions were sampled in
December 19892, March ¥233%. and monlhly thercaller rom Tune thoough Seplember 1983, No
dramalic lethal #ffeets were dentified during any of the sample cruiscy. Bedoctions in apesien
abondancse and tolal biomass coald not be ossodated with the brine plome or diffuser.

Airplankton. Tovestpotions were condpcted to determine if brine discharges could be
associabed with chunges m the murtalies of these orgamsms, In the most recent study at West
Hackherry, zooplankton date were collzcied at the diffvser site Gom May 1982 iheoush
September 1983, In this tme perind, nine stations were gampled montbly Teom Myy 1982 throwph
Chelober 1982, December 1952, February 1983, aml monthly lbhersalier fom June 1983 {boough
September 1983, Nu drumatic lethal effecls wene identilied during sy of the sample craies
However, Further obsatvitiong could nel be made because ol high data wamabilite and small
sample size.

Phytoplimkten. Swdies were comdueciat o determine i There were bone-asiociled
chanpes in phytoplankion hinmeass. Phvtoplankbom was sampled from sorface and boftom wators
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at ecven locations in June, July, Augus, Seplember, and Mevember of 1933, The high dear=c of
spakial and tcmpoial vaviaeion al the phyioplagclen population made it difficolt to Assess inapacis.
This nanural variation almest procludes the cocrelalion ol phylosiunkica variebles ko a paint
souree discharge vnless the unpacts arc woor great, The stude concluded thel no effect to
Huroplankéon biomass could be attribuled 1o the difluser or bine.

E.3.2.2 Bryun dound Stodivs -

Henthes, Benthic studics conaisted of tan voara of qoarserly samples colleeted from 26
slalions, cluding 11 samples cobfected ofler the dilluser Fow rete was increased o une million
barreli per day. Analyies indicowad thal there wos oo signilicanl difference m dremsibes obsered
wilhin any dislanece “rngs” uroond the dilfoser (e, 200; 500; TG 2,00 aod 4,006 meters or
areater from the difftiser]. Also, species composilion at 1be diduser aad conteol slalions were
similar. A tocal of 104 different species were fonnd at diftvser stacions, and 113 species weve
found a1 comrol stativas, When the fen deminane species of each statior group were compared,
sy species were pomrmon o hoth dilescr and control stalions.

The cvcrall data show that total specics abundance was denressed o the area within 200
meters wround the diffuser sod thal sn enhancement tog (Le., an arey with mereused sbumlsnces
that pradually decreased o ambient condifions) exisred in the areas benveen S and 1000 ineters
from the diffuser. Specics disteibugion results showed that dwo specjes playad & major mole i
nreviding differences in abundance levels betveen diffuser and control stations: both K aeqrealis
and Prraprionaspie piserin showed Teeels of hish abundance 12 e enbancetosnl oo, bul wers
nal lownd o aveas closer 10 the ditfusar.

Moktan., The nekton iresbigations chow that hone dikpossl at Bropan Moond has resolted
i ao profound disrupuon we the ovecall bsh and cro2ladean eeommmty m the ace of e dilloser
sites The studies concluded thal since the weeplion of bone disposal iy 1983

- Mo dracnaiie 1ethal elfecis on peklon beve been observel during the stsdies;

* Mo sharp reduetioos in wotal btomass o speeies abnndanes acewred 0 welation fo
the: booe plume:

* M clear 1 consistens relaionship bereeocn brine plomes aod neltton abondance,

binmass, and :Ihrérsi'q; coeld be esrablished: and

. Rrine cffeats are 8 mirnr soneee nf obeceeed vatistions,

This Iowe Jonpact @8 allribuled e several factors: the intrinsic dynamism of shrimp and tish
prpulations; the nopfigble area coveved by Uie Beine plume in relagon g arcas occopicd by
nekton: and the: faet that maximen observed brine sullnities ace below levels tnown to canse
tnortality or ewolee gwracance responses m lanoratory toss,

Althoogh fi=ld data and analwis do pol dicate a dicecd ar consistent infaence of brine
disposal on shrimp and fish, it is concaivable thal. brine diszharge may ndirectly impact some
nekitn speries through i cffests on tho almmdanae or dreersily ¢l benthic omranims. Few
- dietacy analyses have heen conductad on nekbon eommon o this difvser site, but the tmocphology
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and epihenthicdidetersy] bubals ol some spedes suzres! that they utilize benthos as a porany fooed
sovrce derng part or alf of fhoir bees.

EA3d  PFetential lmpacts Associated With Accidental Ol Spills

Storege of coude ol for fhe purpose of eeplacing lost ojl iwoports could Jead to releascs of
ol durinpg marice transpore of the oil to the United States. or dudng transfer of the oi o
terminals from tankcrs and from terminals to the proposcd SI'R storage sitcs, via pipclines, If oil
sloredl 1 Lthe SPR 5 reqowed during an emangency, the oil would sgain be transported via
pipelings Lo lecnvmaly, Crem which i oy enler e pipelione disteilulion systcn ee oy be loadel
o shipg o barpes tor lrapspori 10 refimeres. Thus, oil spills could oeenr during the fill or redll
or sloeage caverns, a5 wel as during deawdown and disoibanlion.

Bascd on tbe prodicled bequency and volume of ol spills. the proposed SPR expansion
wiold be Hlkely to couse ouly a fow small spifls of oi! o cosstal and inland waters [see Sechuon 6.1
ol the THEIS). Ilowesver, depending on when aad whone ihesc spills oocurn, they could eaise
slEnidican advetsc impacts In localized arcas., Chaptor ¥ of the DELS discusses the spill
motlainmen cquipmen, coeepeney conteols, procedorcs, and contingencoyiemergency plans that
hove heen deveioped in ooler Lo mindmize the potential for spilled oil to Impact manine
ecngvitemns. A briel overview ol the potential envirammental inpacts of ol spills are disongsed
helow. Thess impacls sre discussed n decail in Chaprer 7 ol 1be DEL.,

An il sl cun nepatively impact moone species rongh 1oae exrernal o temnal cnniace,
aphysdation, and habila destruction. A ceitical factor affceling the impace of spills on coaseal
hahitats iz the fate of ol o these setings Unbike open ocean spills that 2re rapidly dispesed, oil
enilled near the crast bonds to comeentrate and mix vith oeershome pales. e"kddilltlﬂ.ﬂ]]} the oil
deposited in neweihoms sedimenls pecisis mper thian o e lage sediments,'® Ol is ]:Ial‘l.:ll:l:IJﬂIlj.f
nersistenl in how-awergy, habitals such &8 wellands and protectod bay and CsiuaTne aresas.
Protected apsas ollse suppurt highly produclive beds ol seapruss; the divect taxic effects of oil, or
ol related deeroages in lipht. penctration enuld nepatreely impact the denstily or sbaadunce al
chesc goagrasses. Hecause spawmning and balching of murine onimals @e gehermlly (enporally. as
well ax spabivlly, comcentrated in couslal esluanos babalols, o] spdls Ui eodnedde wich mating or
hatching potods comld eause substanbul populabion lewel mpacls. Momeover, beciese [hese
habitats are rich wilh sonsithre species ol planis and anooals, and walb vulﬂf'l‘a]:rlé: lile: cwrle stamas
ol more resisland species, even srmall $pills could have significant etfects ¥

il spills also might temporacily dispnpt conapstem stracture and funeton, whsch can lead
bov indizoee nopattes irmpacts an fond &upplics meed by manne spocics. Thlferentral rates wl ancnal
woul plant mercaitr cesulting from spills sould shife foml seeb reladonships. The ceswll for
wclividual organisms could ke chanpes in resource availabilily, competition, sud predation, O ehe
populiticn Jevel, species that are depeodent on wpactzd prey or habitats wonld deckine, while
opRTLslic specics thal are abls to rake adeantape of the logs of 2 more sensitive sooccs might
increase. Sensittve species or life stages, small local populations, or spocics that arc scasonally
conecntrated in ghe improoed habkitat would he the most Fkely to deeline oi g rosuwle uf an i spill.
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C32.4 EBiological Backpround Informaiion oo Endnopered vwnd Threatened Muorine
Species of Concern

Io this sectien we present biolugival backeround duin oo the endungered aod 1hreotened
species 0l concern in e Gulb of Mexico, Specie:s discessed here wers identifed by one or more
nf the WMTS conlucks Tsled in Table To2-2 ws helng o ospevies of ameern; Lthese .H]_'.IEL:iI"_'."i- are hsied
in"lable B.3-1. Hased on corsereations with emqers and o fizeratune reviesy, the sssessment of
the cffocts of the SPR cxpansion plen on eodangered and threotened manne species focuses
primarily on iwo spesies of seu tucces; the Kemp®s Ridley and the hypwerheud. QF Lhe eghl
spocies ol sca turtles, the Komp's vidley §s considercd to e the one that is closest to the brink of
elinetion--and all af the adules and most indrddaals of the younger life skages are finmd in the
Gult of Masico, Thv: legperhesd s important because it is thie most abundant sea Lunlls fo The
Gull ol Maxico,'? and a5 a result f5 the specics likely ta bae the most contact with
ewviraiimenidl bopacts relatzd w the constrocticn aud brne dispogal activities associated with the
proposed] PR expansion plas, The Gulf sturgeon i alko 2 species of parbicalar concern, as il
may be faued i coastal arcas near the propesesd difusers o the enslern Cull of Mesico duting
the: nomn-breeding seuson.

A discogged i following biological backeround seedon, endangered und (hrealened while
sprecaes al concern ave not likely to be inpacred ber the propoged SPR redaled sclrabies beciue
they are nurmally Gund in offshuere, ralbes than noashors, watces, Stailarky, the manpates is
rirely righted in waters wesl ok Flodda, aod i not likely to eowe to contact with any areas
potentinly impacled by the proposed SPR. expansion.  Thc fellowing biokagical summarics reflecl
Lhe [ocus of 1ais aszessment, in that the biolopios] requitemenls uof Lhe species most likely ra be
Found in Lhe areas potentially impacted by ths proposcd expansion are discusezl o Lhe roosl
destuil.

E.3.4.0 Anuadromunos Kish
Gulf Sturpecn [Jefmenver xpHoirchius desaiol)

One spocics of endengered or threawened Nisb s known oo inbabit watces of the corthem
Giulf nf Moxden:  goff sturgeon, o subsoedes of the Alanic siorgesn. Gulf sturgoo: are large
{L.E to 2.4 moewers in lc:,u_:th brtLym- E:uli]:lg [ish that hawch and mattre In CSTUATICS OF TIVCTS,
gprond che maority of choir adnlt lives fn hruckish or salt water, 2ol retern 1o dvers and estoarics
cacw yeat ar fow pears b spawn. 'T'h: Cul slurgenan’s sucrenl rabpe is Ton Lake Poatchartain,
L-I_Jillt.lu]].-l. ty Tampa By, Florida ™™ T rexmt yeas {he population ol 1his spoeics Las
decreased dramarically, prtmm]j. dug o loss of broeding hsbitat Comstruction ol Jams on coastal
rivers Dlocks (he passage of the gulf sturpeon to their fradidonal spesnine prounds and sommer
hubital# Overexploilolion und decreasing riverine water quakity also bave been linked to this
spovics’ doeclins. CGulf stucgeon winler in the Gull of hMexeo and adjacaat bays, and primarily nsc
Lhiz babitat (or fecdiae, o the Gulfl gulf storocon feed primarly on mwertebrates, mcluding
brachiopods, msaet Larvac, molhaks, worms, and crostacans, = hut also st syuslic planls.
Leripoceant leeding grounds lor this species inelude sce grass beds and concentrato] populations o
benthie orpanismi:.
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Tahle B3-1
Endunyercd or Threateped Spacies of Condern in the Gulf of #exdon!
Coraor Mawe ol Ewlaugered or Fhreutencd Specics Wertarn Gulf® Erstern CullP
Anadrimus Tish
CHIl Scuepzag L )]
Mocius Tucllesr
Ken s £ allantics Bidley Sey Torls AT ()
Lrgzerhesd Ses Turle N X
ALEnD: Ganzx Sos Terdc X X [?]
Lealliback Sz oo il X&)
H:pxtzhil S Tuttle Xl X3
Maeing Mawmals
[an:rm Whal- Kol X
Fin Whia]u 11 KAy
S Whouss x[1] Y
| Lo pleck Webals XN LA LY
Ttipht Y'hale X[ Yy
Wieat Indian Meaatee b o

Molex

1. Munbers ik [aEremchiRie Ceber to fhe aocgar 0 InFannetnng petar -0l Sl e Semies res eindaaperod Spenjea Talde,

o mremt end "Basern® Galf aee deflned Eee thln naseesrenn ag west u grat of the Mlssmalrol Rher Exminring Sproem.
e limes dlthery ssselabed wich Scracos Bldae, WieeTs Isdacd, snd Cers Blawslc naould B2 losaked i the Wosdem
Liult, oile e Euchzon dibmser wesLld he hiooted in e =oabery Laulf.

Sources for Eodungered Spechbes Toble [Tnble E3-1)

1% Texn: FKotamol Hedtroe Pragrem [Tesas Padza ond "Atidlife (1epl). Tesdnnpeceds. ircacened Species Mracn Fils, Mg 9,
15985,

(B Miskzaippi Hatucal [hrilae Frogmoe Ofissisippi Depadweal of Willsh, Fishais, and Tk, Specal Anima's,
Doucmber 120 1991,

(3] Lowiziaea Maneal et Propron Dovisiod Departowasi of WikiEle zol Bisheries, 1akical Cucsemvaliva Tivision,
[uniAbcd dala], covodeed Apml 5, 1902

(4] Mudlie. K, W Hogegase, € Bosden, By Lesactone, © Bopes, and B, Taaealt, Colzran: va sbe Uoper Colltiwestal Sk
in Wiz Moc.l-Cential G6 ol Mugoo, U3, Depackmecd of 1Bs Inuedor, Manecale Mar=ommeml Sercdce, Gull of Mesico
OCS Jeyjanul Ollice, Mew Crleans. La, June 1981, OCS SunfpDOiAs # BGLT.

[51  Gi‘bery, {.P., Sp=cics Profiles: 1.0f= Histerea nnc Fovircomeninl Begeairements of Coctad Fishes and Dmeeriebrates

id-Allar lic Oixf 1y-Allnik: und Shocinos: Stargeans. U8, Depadment ul 2be Interior, Fich aml Wililits Service,
Rlalngjcel Report 92023.7°52), 115 Ao Carga. nf Enpineers TR FT.42-4, 1030,
{4 Pecponul Communiceizan, Leter Brem o, Clowesly, Shisl, Trotectad Speciz: Minapement Bramch, M:iemal Merio:

TFxhedes Lervice, 0000, "Endaneere:d and Thrarened Eoedes und Critical 1Makitols Dndar 5 WCE Turiediclion:
Luuizrndg," Dundatzd).
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342 Sea Twriles

Frve species of endangered ur threalened sea toreles sre known to inhabit the waters of
the northern Gulf of Mexico: Atlantic mreen, hawkshill, Kemp's Ridley, leatherbuck, and
lopuerhesd, These corlles spend s of thedr liwee at sea, cxeom for qdult femalos, whizh cois

mshore to 1A thelr @eps in the sand & Traditicoel nestmy beaches. 8ea turtles in the hatchling and
posk hatchling phaseq spend al leusl one und s many as rm: OT mires yeims in the open watces of
e polagic oceanit zane, delfiing passively with curtents*? In Lhe Oen apeun, these ynung sca
Lurt’es often are found assnciated with mats of saceassum alomg drifihnes Tharipg Lthis phese, they
prubably fead on sipall Ocwling plaol wand acimaks, Dol dietany dala ae Jacking. Afer chis poriod,
raveral species e thought to miprate to neambore apd estoarine areas, incloding the coastal Guolf
of Mizaieo, and bopin theit subaduli it stape2t ¥oong sea turlles generally are not dekecied
by rescarehers untll they reach cight ta ton inches in diamcrer. 14 tadoos between 10 and 50 yeats
Lor individual sea tuedes to gooss lrows Latehlings to sexnally mamre adulis; a3 a result, populations
ol these species are expacted 1o resuver verv showdy from past sod fufuce Jecreases m their
numbers " Fach species i discuzed sepacalely below.

Wemp's Ridley Turtle {Lapidmefalen kempi)

LThe Kemp's Kidley turtle, also koown as the Adsutic Ridley's turtle, is cormently
erhsidered the rarcst and most cndangered sca lartle specie. The pnpu]almn ol ncsting females
hass dwindled from more thao 47,000 i 1947 e approcdimalely 00 tulld}' Ii 3 very difficult o
estimate the population and scasonal abundance of this species, Ehe Gulf conrains thelr oain
[oraming and coly breedinp habitar, ot thedr 5|.uaLl gize and rendeney to inbabls murky waters
maket counling Them usidyp aecial suoveys dillicull. ™ The Kemp's Radl-ﬂ- lurtle i3 1he gecond
most conmoo species fovnd siranded oo the coast of Tesss: aboul 225 were found Ieom 1953
thravgh 1933, with stranding peaks @ Apedl and June through October. Many of these stranded
lartles were post hatchlilp phase iuedes, including @ number of taprad turil2s that had cowme into
crptact with oil or lar®®

AL all ur:au'ng nscors oo 2ne sLhetch of beach i the siake of Tamaolipas, Meaico, ncir

Fanch “usin. N:stmg in the 105 occurs mfroquently o May o Awgnst oo Padre and
Mustang Islands o soulh Teems B Bevauss wdults are s rare, inlommalion oo Kemp's Ridley
Lurthes comes lacoedy Lo juvediles, Bust indrdifoeols ore [oond in the Gulf of Mexien, althoogh
some ace [oucd on the eastern coed of Flonda Adults are found slmost entirely in the Gulf, saod
g=etn 00 be eyually duteibuled belween the notthero and southemn Culf Tag return data
supoest thol when adull lortles lesve the nesting brechey, they typically move bomraned Gooding
atounds i ibe nrwthem or southwestern Culfl Jeveniles sre most commenly forod in shallow
hays and cetparies and seen 1o preler areus characlenzed by eelprass beds and shoals. Indnriduals
appear Lo meve along the @il ig both dicections (f.c., ¢hoy 0o not move across the apen Gulf
[rum Flondidia v Mesxice). Sume hatchlings angd jiveniles anc earricd ouwr of thoe Galf by enriosts,
and then enmvel up he cast coast i the Gulf Steearn ™ Wlhether Qese tuitles nzjoin (e Gall

upu]dl:un i unknown, but they miay rereain in this pelagie dovelopincntal stage long eaough w
b camed completely aruunl:l the Atlamtic 3=

In the northero Gull, 1he bbee crub s the most common item foond in stomech contants
of adull Eetmp's Bidley iurdes ' This HFHLTIER oof crab is foopd in shallis goagrase beds and
shiullonar mued bertnm vays of enastal masles® The disl of adult, subadult, and puveniles whin
includes spotted crabs and ulbker benlhic srustaceuns, shellfish, jelbdish, sca wrchios, starfish, anod

E-2Z



fish ™ Srudies, of the gut coments of adults sicanded i Texas showed that they were fesding
meally on crabs, incheding the blue, spockled, calivo, spider, aued puse ciab The sioong presences
uf hlual;.; and spoevkled erals in the diet euggests 1bol the Keinp’s Bidleys were loruging in the surd
Ly L=

The distribution of juvenile and adult Kemp’s Erllcys appeas (0 be areocialenl with the
wvailahiliy of portunid crabs (o.g., bluc arabs), The whing shiimp and blue crab Teds Dom Mash
Eland to the Mississippi delta are (he main areas of 1ar refurns in the norlhern Gull? Al
arcas with high alnmdances of cfabs are inportant habitad Loe the Ketnp's Ridley turlle; these
arcas include e Saline, High Fslaml, ITowston Ship Clanne, sl Gulvoston Biae sress of Tews,
Grand Isle, Meesh Island and Lake Calcasien of Lowsiaga, 2od ke Chandelenr Islands of
Lanisiana and Mississjppi_ﬂ hritnp {eawl catch reports indicale thal e nombers of juweniles
inhabit the Sakine Kiner slfing in Sea [ Seate Park, Toxas; Callou Bay, Louisiana; and Big
Clulley. east of the Mobile Eay offing,*

Eemp's Ridley luriles penerally ate fovwd cloge to shore, A sample ol 79 juvemles
captured m wafers off of rorthwestern Flockda found that 91% were caphired in waters 6.1 moicr
decp or fcss, and all with a mrap&m lenmth of lcss then 23 om [l::}:wpt o) wers wolleeeed from
watars loss than onc geeler dEE:.p Ratellitc-rracked adule fonialcs mistating norch and sonth
following ncsting at Rancho Nucvo remained in nearshore weaters and spent less than an boor a
day at the murfroe.t! Madio-trucled Koemp’s Ridley rarles Lovel helwesn Texes and the Flarida
paubandle ¥

Lappechend Turtde (Careffit craretfi)

Foraging loggechead turtles ave found mainly in shallow subtropical waters such as ehe
cotinental sholves and cstnatics alone the cdges of e Atleatie, Pacific, aod Indian Oceuns.
Aeiial sureeys of the warers arewud eastern aud western Mogida obscreed S0 times mors
lvpgechead turtles Lhan did surers of “utm neur Texas and Looisiand, and these turties werc
joss likcly e ne scon in winter mante. !

Loggerhead furtles; [eed oo g veeiely of orginisms, bul seem to feed primarily on boathic
eTustaceans and moliusks 5% Siudics of the put conteots of indrddwals steanded on the Texas
coasl fndivaes that lomprerhead wordes are pomahe henthle feeders, althouph some |ellytlsh and
Nudiog vbjeuls were Foumd Sea pens (o ivertebrine il lves l:'LI'.I.lLT].I."'..l'J.Qlj Lo sancly sulsiiales)
amd calicn, spider, and purse craba were found o e the mejor fod stems tuken by adoits. The
kmiovwn depth distribulion of ses pens and thess srab species suguest that the logeerhend Lurlie
[orages in nearchore e, "

Mesting ocowrs it the notth and sowth tomperate zoncs and subdropics. The scoond Jarpest
nesiling population wlilizes beaches on Lhe sagiemn shore of Dlockla. To the Gull, h=sting by
logperhead Lorlles 5 ture, & *-Eih-:.ug,h it [enw mests wre cepulacly [ound along the Guif coast of Florkia
and 4m Lie Chandeteur Blands,? Lopperhend tuctles may ocessionaily nest on vlher
romote barpicr tlands off of [oviviaoa and Misgizsippi. B Ty gging studics of fomales nosting an
the cast cogst of Florida supocst that following nosting, some females mippate to the Gulf, nft-n:n
to the murbid, detitus aden, muddy bottom bays and bavous ocar Lovisiana and Mississippl. ™

Apprepations o wintor, dormant (Lo, bibernatng) logecrhead teriles, all nembera of che
Ca]_'_u: Canaveral pomulation, have beon toeorded, 'This hehavior has Sewn seen onby when the
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walcy was Jess Lhau .55"='Fg aol ol all ol the turtles in the arcs boecame dormant o respanse Lo the
lorw wdl% lemperatur=s.”t Hibernation docs not appear to eeeur i (he porthern Galf of
Moadgen,

Lireen Tartle ({Chslfonin mpdas)

'1ae preen tortle bas & chewmeiobal dizlibulion i tropical and subtropical waers aad s
found in LLE. waters from Texas o Massarhusctis, Important lecdiog arcas Do the nooliecn Gull
of Mexico sistorically have ineluded seageass beds along coastal Florida and Texas {ie., Araosas
BEay, Matagorda Bay, ond Laguna Madee). Adoll green lorlles ars primarily herhivomooes, focding
on Sedprasses and macroalare, As a cefoll, [ovapinge pezen lurlles are [ound primacely in shallow,
protected arcas. Fovaging and nesting arcas tend to be tar apad, requicng mdoviduals to migrave
over long distanves. ™ Creen Lurides oesl on the east ooast ofF Florids end in small numbers in

the US Yipin Islands and Poerce Rico.

Tl ksl Turtle (Fretmochelys frcbricabz)

Huwleihill turtles are most often found in the Carnbhesn, but they sre occasicnally scoen i
the Floride Kegs, the Bahumus, and the sootheeeitern Ginlf of ez, Acoomding wo stranding
daka. the hawksbill i the least cormmon of the five species in the Gulf of Mesice, althovsl feoimn
I'H55 o 1935 a0 uoussally bigh awmlser (i.c, melis juvwenics) wore found scranded in the vicinity
af Mustang [land, Togas. * This sproice & orare in shallow cofstaE apoas with soft Bottoms and
high turbidity, such as the areas offshore of Lowisiana and Mississippi.  Adults arc benthic fzeders
and Lypivally [oriee oear rock or neel hobeals: IDey appear o speoialied 0o spoopes oo acsss with
clear waler 1hal k& 20 metscs i Jdepth or geeater. Jueenilss tend (o lompge for sponges e recis
n shallveer waler, Eaowksinll pesly ame [oupd op remocle ropica) siends and andzLorbed
ropical conlinental shores, A bew nes1s have beeh lound i 2oulhern Florida, aod wilhin the CGull
small numhers of nosts have heen reonrded from the beaches of Cempoche, Mesico. ™

Leptherback Turtle (Dervnckeles caviccen}t

The lcathetback turtic, the larpest of the sea fwckle spocics, is most often found in deep,
cllshore arcas. This speeics is spacscly distrlbuted in the Gull; sbiawding daca [rom Texas show
that i 15 amung Lhe lewusl likely species o be Found ™ Lestherbark turties have been recorded
i pearshore aveas, ey 1way come ciose to shore 1o forage oo aggeealcons ellylsh. ihedr Govared
ey icm " Due i its prefesenee tor jelylsh, he leatherback wuele is a waler column
tather tan benlthic (eeder. Leatherback Gortes nesl almaost enloely o Uhe Ioopics, althowsh g
small numher of nosts ace found sacl year on Florida hoaches,™

In the sectans ol Uns assessoet nal discws poesable snpocis 0 endanpered und
lirealened sea Luclle [Seclions T35 1o T3.8), the five species diseussed ahove arc at times
divided Into two growps: 71 coastal sea tucdes; and () pelaric sae turtles. This distinction fs
mads in order fo lueilibsts discussion o posaikle impacts that are rebated o the distanee from
store of the habitats utilized by the species. For the rurposes al Lhis assessment, the berm
"corslal sew luc(les" relers 1o the Kemp's Fidley, logreche=ad, end pre=n sea owrtle species, and the
tefrn “poslagic s tuntles” efon to tho keatqerback and hawksbill sca turtles. This distinction is
ot meanl o inple Lhat 1be "coasial sca trtes” do oot oliliee pelagic habilae or vice versa, bol s
intended 1o reflect the general tendency of these Lweo proops G ulifize Biferent habitats in the
ercas of the Gulf of Meaxico thal may be afeciad hy the proposed expansion of the PR
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343 Mncine Mamomnls

Six spetdes of Dederlly eodangered or threatens:] mummals are heten] ax cocurongs o
northern Gull of Meages walene, These are the Wesl Indivn manales and 3 spacies of calaceans
(Lo, Fm whale, s whyle, humphack wheale, oght whale, and sperm whalz) Addiiomal
informastion aboue cach of these speorics i ooovided belowr.

+ West [ndian Munatee (THofreofing mannius)

"L e West Indian manates 15 one ol anly Ove liviog species of 1he ordec Sicenia, Manatcoos
are large, slow-muning, agualic herbivares which typically inhabil shallow eoastai waters and tiver
mauths.? 60 In the Cindf oof }l.-Ii:'._:(H.'.l:_:l, their tanpe it viually limited fv waber LempsraLmn:E. ta the
coasts of Florida and ]-.-:[-E's;-:Jr'|:|:I thesr eanpot tolorate water tcrn[l-;.raturch helow 46T 52 Sinee
1473 ooy eleven sighongs e hissn reparled in pther parlions of the Gulf; rivo of thess animals
ware duad:

. Twi in Texas {probabip from Moxfood,
¥ Scwen in Lonisianya (prohably foom Thorda); and
» Ty in Missewappi (probably from [otda).

Rosiidept populatinns of manaess are only koown W oceue in Florida, aad thosz sishted
clscwhere arc considered to bes oecksinnal mi_lg:remL:-L'T?'

Whales

Fir, seb, umpdack, vight, and spesm whales oppically sperd summers i hiph [alitude
waters feeding on the abundant zooplankton and fish. In Glf and winier fhey migrate sonceh,
cabng |:|t|:|r: wrhiles th:}' ars in Lhe Sull, lving pricnily ol i Fal rescives for several
momtha. ™ Tkch species s discossed senparalely below.

Sperm Whale: {Phyveeter srocrocepfudas). This in the most common of the codangersd
whalcs tound in the Guolf of Meoxica, and makes up an estimated 21 to 449 of Lhe Lilal celacean
Licdoass in the noril-central Gulf 1'E,giﬂu.'5'5 Duing a4 roeent opcaear shrdy of the nasrth-cantral
Chull ol Mexivo, WMFS observers sighied 43 herds, Sightings octanred thronghout the wenr but
wostly in the fall. Sporm whales weee comecniraied espreially mothe area of the cunlingnlal slape
oll e Mississippt River della In caulicr srudics, tive of seven at-sca sightings wers reported off
the Missiusippl River delta atea, et borseen 197 and 1987 acrial serveys and opporiunistic
sightings from ships resulted in 17 sigh I:ITIg‘E af 47 adulets and paslve cabees, most coeurrine o0 vhe
Tusms conast P08 Aperm whales ceeor inowasters 300 0 L20F melers deeps, and doring the
recent NMES sody thoy distinetly preferred watars 9013 to 17200 mebers deep G037

Hperm whules tpicelly fesd at preat depths, tuking medium- o Tooge-siced mesopelagic
squids, inelnding piznt squids, but theyr also rake sionificant quantitics of larpe demersal and
muspelage shearks, skoates, and Gihes L2 T thumrhl LhLL spiermowhales coocenlrale neas
this Mirgissippi River delbs dog bo the abundince of :«:.-led_

Tin Whale (Buloeanpters plycelig). Numerous fin whade sightings have boen docnmented
i deep wiler areas o0 e Gull of Mexco, 2osl ceceoily (e oty o the gightings haes
aceurrcd sourh of the Alabama-Flomda border in the DeSoto Canyon aroy, incjucicg:
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- Momember 1Y one individual siwliled i 143 mewers of wuater;
- July 1965; une individusl sigktod in above 180 meters of water; and
- Twn addiliona] sirhtings i carlicr wears near DeSoto Eb.u:mn.ﬁ

Adcitional records nehads four strundings un the Lewisiang eoagt, Most Bn whales spend Lhe
sumpmers &t high latimdes, filier feeding oo e seasanally sbundant fsh and krill (e, enplausiid
crasfaccans), but sizhlings and strendings hive oocorred throughoot the vear in the Chull of
Meea. Lhere 5 litthe Knowlodee of thelr winler breeding grounls, where muting oceurs acd
cabves are korn,”

Hel Wiale (Bolsenapders ﬁnrﬂe:duj Snme researchiens have spa:u.u]alad thel a separate Colf
ol MerucoCunhbean stock of sei whales oxiuts, but most arc F.lrr*pun:al. In 1eonnd yesrs o lew
sed wlale sipty Ing': arl slramdings have been raported in the Gulf of Modeo, In l_J‘l'II n possiblc
siuliting was made by NMES, and a Live strandiur occurced on the Louisiana soast. ' Tw
wldilinal !\LTdI.'IL[H'IEH have alss beon reported in the arca off of the Mississippi Rivet defa in
LCCEHE Years. T Sel whales are (ilker feedars tha prefer copepods, but also will Meed on keill aod
ichawals af sroall bish.

Humphnck YWhole (3dempiora rovaconphize), Duting Le winler humpbaeck wholes are
aonfined (o shallods walcls alohr coasls and oceanic slands, bul Lhey aré unoemmon in fha Galf
of Mexico, Only thies receol siglilings of heoplacks bave boen ceperled e U Gulf, tww b the
cencral portion near Te¥ooe Camyon (1252, 1957, srd one ofF of Tampa Bay (1962). Humphack
whiales are [ler Meadans, somsuming crill, copepods, other peliei cmstaceans, #nd Bsh, ot dubng
fall and winter they cat litde,™

Bipht While (efoaw Haciefiv}t. Riohl wiales ace wety cané ih the Cull of Mewen, The
oily ceporled siglhlmys o the wrilable |.I.|.'.'.'-E|.1|.LI.F-I'.'- weeres Tt inulividuals sighited oll e weslern
cnasl of Tlorida, and a suanding in Texai i1 T]'IE_',-' tate and calve during winldr, moving
intn shalbow crastal Days togive Bl This specics [eeds on copepods anc sonelmes kall,
mrimarily in Arctic waters 52

E3E5  DPolewlial Impacts 0 Codangered and Thoenleoed Marine 8pecivs Assoviated
With Erige Pipeling { ousimetion

The putontisl impacts to cpdangared and thrcatened matine specizs associated with the
T poascd hrine pipoige coosiruclion are discuesed o lbe following sectdon based an the petential
envivrtmental ¢ifects associated with the beine pipeline conslrociion (Section L31), and the
hiological background informadon provided in Seclinn B34, The potentizl inpacts are
aumitnarized in Table BS 2

zeneral Impaces of Plpeline Constrocton

Food Availakility, Dredging of the pipeliae nute (or 1the proposed bring dilfeeers conld
resalt e oa temporary decline in G availability Cor eodangered ol threskoned species, at laast in
wehlieed arews. Toteam habitat Bor the prey of eodanpersd sod threatened specics would be
dirupled iemporardly along the oote of the proposed pipelins by the dredging proccss, Scesile
argerisms and nther foxod yonmees sueh e seaprasses looated diccctly §a 0T adjaccat o the
proposcd pipeling rouks would be disturbod either by the physical dredging process ar by sertling
salids in he immediate vicinicy of the pipeline, A siude an the Topacls ol oovigalional dredging
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shuwed thal 75 percent or more of the benthic nrganisims wers cemoved Inom a sile dudny,
chiannl dré:l.'lgjng.a?‘ Thesie impucls would be tempotary and ccotined to areas close to e
proposed pipeline; henthic habitat would bo restorcd and recolonized naturally afler comstruction.
BReeolonization of the pewly drcdged area can be Lairy copid wnd the originad biivmass cun he
remmed withie 2 wicks e 4 montha, 587 The 104s af benthic food supplies coold

posihbr cause coasta] demersal feedems such Az Gulf sturoeon, Kewp's Ridiey sea tartlas, Lreen
sce turtics, and loggerhead sca turtles to avoid teeding in areas alfected by pipeline and dilTuser
placcmcat nolated dredginp.

T Didity and Elevated Contaminant Levels. Dredging and dredged malerial disposal
could alfeet cndanpered anc thrcatened maring species throogh e elfecls of tarbadily and
remspEnsion of moxic contrminente. Tpsical digforbamnes, sucl ag solids discharme and noiss,
could alter the nomel hebavior of these codanocmed spoeics by causing them to mvoid the arcas
impacied by the proposed construction acrivities. Tuebidily cacsed by dredping could caase o
Usorease in zghl penatration, redecing primacy prodoction end decressing lood availability st
fovezr Leeplus Jewcds, I Deoltom scdincios have een poliuled by linhl metals (2., oichel,
chromium, zing} or ormanic pellutants (e.p,, hydeocarbons, orpanic pesticides). diedping would
increase the concentradon of these contaminants in the water cofemn. Tncressed exposere
putentiol of the animals o Lheie contaminants might resolt @0 o varety of hebaviorel and
tedcologiceal efects. Tor esample, e presence of hydrocarbons in suhlethal levels in dredped
material coobl interfers with the olfactory senses of the animals and affect Tood locetion, selection
of feading, nasting, or spueming hobitut, bod sex wttrectian &% Sipnificant uptake of
coanlamiatls released {eom the sedicnenis 1o the waler column could caase similar adverse ellacis,

ingluding reortality, 1F exposures were Righ.

Diirect Injory or Morcalliy. Drcdeitg can resoll in direct injurny or moctalior oo indriddoal
marine animals that pet eaught in dredeging mardnintaj',ﬂ"'

(i olF Stnryean

The {Fult stnrpeon iz anly found in areas east ol the Mississippi River della, so Lthe only
hrine pipeline comstruction scevities that could possibly impae this specics would be associated
with conslruction of the propased Richilon sile " Alsi, hutchling and javerile Guolf kturpeon
would nial be affected by any aspect of che consouction of bone pipeline: becanss they nhabic
riverine, 0ot maring, babitats, Adult Gulf smovecon winter i the castern Gull and Leel poimarily
on henthic invertcbrates. Advcrse offcots to this species are likely only I prme {eeding areus are
destroved, such a5 seaprase beds, cvsler beds, vr olher anegs of high productivity, Thesc impacs
winld he minimized or avoided by roudne the pipcline to avold known seagrass and oysier beds
to the extent peacticable. The slergeun s o mohile species and will probably awaid the notse and
turhidity associacd with drodging avcas, searching elsewhere [or Nod. TF Lhe pipetine
conatruction s located in aveas that are ol lew or marginal geality as foraging arcas for che Gulf
alurpent, no fiprilickni impmcds on Iy epesdos’ food supply ave expected.

Due 10 lhe nees, dislurbanees, and lack of food expected inoarcas affscred by the propused
comstrction, sturfean will probally avead impacled apess, Ay 8 cesull, disorientation (and otber
suhlethkl effects of torhidisy} and toxicity dus o coatamieans are nol expacted o sienificantly
impact the Gulf sticgenn. Similacly, if knowa storgeon foraging habital {ep semmas beds) are
wvpided. ineidense of dircet Injuries or mortalily Lo Gulll sturgesn doe to dredging sre crpected 1o
be few. Bince all ol this species” breeding wclivities take place in dverine babilal, this aspiect of
the gulf gherpenng Diolomy wonld nor ke impacted by brine pipeline conetroceion.



Sen Turtles

Dircdping of the pipoline rontes for the proposed krine ditfusers conld resolt in 3
temnperary decline in fand aveitability For endangered and threatened sew turtle specoes, ut leost in
localized avcaz, The data available oo the dier of bawhling and jirenile sea mortles sugpgest that
1bey fowd on planklonic plaots and animals apd othet small items that sccemulete in coestel
criftline atcas: as & roanle tie discussion foomies on the Toos sepphes avesianls 1o adoll and
subadult turtles. Many of the prey ems of cogstal sea turiles siech @ 1he Bemp's Ridiey, and
lugwerhead, sre wssociuled wilh seagrass beds, including the favorite przy of the Komp's Ridloy,
the blue crad. Impacts oa seagrass bods could ndircetly affect both the Kemp's Ridley and Lhe
logaechead sea Luclle by decieasing the asrcage or depsity of the seagrass beds that their Greored
proy ftems imbabit?! The food available i Lhe herbivorous green sea turtic could be wore
divectly roduced; dhis species foeds primesily on seagrasses. Adverse ellecls Lo these tuels sposics
arc likely only if prime fooding aress are deslroyed, such as seagrass beds or oiber arcas cf bigh
productivity. Rerouting the pipeline m avoll knowne seagres heds would reduce the possibilite of
athverse: ellecls. Adull sea tueles are highly naobile animals and will arobably avead the oose dod
tmbidity associated with dredging arcas, pearching elsewhere for food 1 the pipeline
aoNstmIetion s located in arcas that are of bow or menginal yualily a3 {oraging arcas for the sca
taitles, mo sipuificant iopadts on the tood supplies wtilized by Lhese spesies are expocted. In
adlition, cven il some blue crah hahitat is loat, the blue crub & u hardy imoivoIous switnoing
crat, and individuals of this specics wonld probably he able 1o relocate 1o unimpaeted BICEs-

Diredging and ofher consteuction-tolated Aotivibies ure nol expecied W aflect the pelagic
lcatherbacks and hawkhills bocavse these species penerally feed in decp walcss [ocated far from
the shoreline, Adso., Foraging hawdsbill turles tend to be wssociatend with coral reefs, and no roral
recfs have boen idontificd in uress near the prpesed ditfaser pipeline rouney.

The potential impacts of dredging the brine pipeline on the Femp's Ridley, grecn, aed
logoorhend turtley nme assneialed primarily with elesated contaminant and rurhidity levels Duee 10
the nolse, disturhanee, Aaod lack nf food expecled i urew alTecled by 1Be proposed constimedion,
lonaping sca Lonles wilk peobably avoid impacted areas. However, 1L s possible. tbal migeating, o
nesting nwelss would crosg arcas of inereasad turhidiey and contaminam levels. Tlatchbives of
thase species could also be atfected by contaminants that bocome resvipended doe Lo dredgiag il
Lh@se contaminants were to copeact chait planktonic food sopplies. Agmin, the moee paiamie 2eq
turtlc spocics are not crpodtod o he olose enoupkh o shore we eheounter areas of inencascd
lurhidiLy or contaminonls sssociated wilh the proposed constmction acoivitios,

A possib ity cxise for decdging of ship ehanncls and aimilor bypes of constroclivn 1o cinse
dircct injury of martality to individual sza tortley that wet cuoght i dredgpng -sn::ui'uirnar:,r_-Erl
Huwever, this Lype ol aceidend 33 most Lkely Lo occeer wlen large scale dicdping s done (such as
W clear dhe Porl Canevers Euimoce Chainel, Florida.™ Wlost of the 1isk assorfatod with
dredping has 10 do with the occurience of winrer dormae {hibocroating} tartles parially berced o
the: mud bottorn. Hibernulion of {uciles o bollom muds does ool appear 10 occut [ the northern
fj1]]f:'94 the Army Corpe of Hngincom has drsdped estensively o sreos near Lhe propoged
EEpANSInE sibes without ever seaing evideace al ¢ lurlle 1aken during hopper drsd_g[ng,""" Diroce
tnormality of endangered or threatcned sca turtles due to drodgine 5 aoi lkely.

L2t



Marine Mammals

Endanpered and thicatened whales are nol cxpecled o he affoeted by any sepeet of s
brine dilduser consloocton activities teoause they are penctally focated much Carther Mmom shore
than the proposed brise popelioe aveas. The species that appeams most libcly to approach a
proposied construclion site (doe o its abendance in the pulf and wcodeney 1o forage near the
Missimippi Fimer della}, the aperm whels, generally is located boyond (hc bississippi della and
canyon deopoll, which s al lewst 20 miles offshore. The propascd pipclincs would crtend oaly &
to 14 miles froun hore %

The elecls of desdeing oo lae abondance of benthic hahitat and onrgamisms iz ot
expected to decrease the whales” oo supply.  Althongh lerbidity cansed by dredping might eruse
d tecrease o light pencirativn, reducing the availzbility of plytoplankton, which ia tum coald
reduce the nombers of snoplankton that. balecn whalcs sueh as the Do and humpback whales ear,
the drclpisg would necur i very Sl aren cowpared o the Coll vy o whale. The sperm whale
cats mainly fish and sguid: it 18 vnlikely thal [ish and squid populations would be cecled, hevooses
these Eust muving nekton could feed outside the shady amen cvon if plaokion populations wors
rediued in the arca of the dredpmp.  Beoawsc the whaiss would not he cxpected 1o come ncar the
mpacied erens, eilecy: uf suspended contaminants @and organis materals are oot expecisd to
affect tnes hehsvior of these animals or hase aov [cthal or soblochsl cBeety,

YWest Indian Manatees oig Dol koown W oiakabil any of the coailal areas assaciated with
the proposed plan to expand the SFR, and are nor expected Lo suiler ey advarse effects due o
any aspecL ol the brlne diffwer sonstmuclion scLivliss.

E3.6 Totential mpacts 10 Endangeced and Threniened Marine Specles Associated
With Brine Discharpe

The putenliol impacly to endsngered and Lhreatened manne specics associaced with the
bring dischorge sre discussad in the folliming sectesn. Finst, emdronmenlal effects that could
uupasct ehe codanrered and throatened spocies as & qooup arc presented; these reneeal effocks ac
loillerwesd by Apescies-speacific discassion of possitle impacts of the propuosed brine disposal activities.
Thes potential Smpaces: aee summarized o Table B33,

Geueral Tmpacts of Ocenn Dischnige of Brine

Food Availabifity. Disposal of highly soneenlralsd bone coold result inoa slight loss in
foraging mahitat for coastal codanpecred and thrcatoned species, ac least in localized 2reas. Scasilc
epiliunal and nfsunal organizms {=.g.. polychastes, mollusks) living in the area very close oo the
proposed hrine diffupers would probably be losl due (o the hiph safinity ol the disposed beine or
e o low dissolred oxvemen conditions, which ave exacerbated by high salinmily. Many mobils
animuls would move thom the amca dicocely sworindine e dilfuscer 10 avoid 1Be salinity ot o
scarch for fond. Meonitorng atodics hawe slhown thar ontside of this Zone (estimated ac 31 &0
2,000 aeres at the Bryan Mound and West Hackbermy difuscr sites), there ane no significant
differences belween the abundance or species diversity ol diffusecs and contm] stations. The
studies do sugpest that demersal fish and other mehile organisms such 43 crabs and would he
Lhely to leavs Lhe arews divsctly wround the difiuser (due o s of benathic prey? B leed inoolber
lowreions,
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Brine Pipelice: Spills. If Lhe brine pipcline were to cepture, sress coossed by lhe pipeline
could e scriousky Impacted. A zone of bigh salinity similar o the one crpeeted A8 8 result of the
diffuaer would paodably occur; dhis wuld be parliculady serous io the shalfow, low cnoroy bays
viagsed by the pipeline, bexuuse the brine would not Lo diluted a3 quickly as i would o the open
acedn,  CFull steepeon, and Kemp’ Riolley, logeerhead, or groen soa tartfer might be foond in
these bays if the arce supporied large crab populations, or senprass heds. As 3 reselt, theess
specics ight be affected by Joss of Toapgimg hebilal No specics of whales arc capestcd o be
founil alenyg Lhe boios disposal pipeline route hecause these areas are enn shallow.

Gulf Sturgeon

The Gull suurpeon 8 only lound o grees €ast ol lhe Missesippi Brer dalia, so the only
brine pipeline constructicn aclivifies that could possibly impaet Lhis spedes would be associaled
with conslooction al the proposed Richom site" Aisn, hatehling and pscnils Gulf sturgenn
would nerl be afTecied by unr aspect of the hrine disposel hecange Lhey inhabit rivenine, oot
mianne, habiluls. Mccording Lo available suarces, the elfects of brine Jisposal oF inereased
ambient sulinities on the Gelf sturgeon do gppear nol been studied dresthy, bug based on the
mnnitoring srodies seenciated with the Weet Haclchorre apcd Bryan Moirod eitos, any impacts g the
rpecies winld mosl dikely be ssiocaled with food sopplies end teeding bahitat. Adull Goll
slucpenn winter i the eastern CQull and nearby bay areas, and [wed pomanly oo beothic
(vertcbrates, The stergoon 13 & mobile spocies and wall probably avtid the high salmits ares
associated with the diffuser if food supplics in that ares are deereased.  Adverse effects o this
species ace Hkely ondy T pricne leeding, areas such as seaprass beds, oyster beds, or other areas of
high produclndgty are destroyed due o che dispsal o bine. The Richlon brine dilluger would be
located at o sufficient distance frum shorelines aml other crdrnomentully senmidve points to oo
impingement of the brine plume. Given o delluser lecaion o ae aesa thal 2s ol Jow or marpmal
quallly as formming habllat for the Sull slurpeon, oo significant impaces on this specics food supply
Are expecoed,

Due oy 1he lack of beothic G items expacled Dy areas atfected by the proposed brine
dispinsal aclivities, sturpesn will prolally awsid pacted weeas. As a tesuly, any othal or sublathal
cleats chae conld powsibly be related w0 the fish eneonnterinp arens of high ambient saliniby wobld
nat ke likchy to owur. Sinec all of this apocics’ bresding activitics talee place Tn overine hebdtat,
this aspest of the gulf smrgeons biolowy would not be impacted by brine disposai.

&ed Turthe

The impaits of brinc disposal on sca tirtles have oo beon shedicd dizectly, but it is lizcly
Lhat the ncrenses in salinily associzked with mosi arcas ol e proposcd brine plomcs wauld be
well within che rolermnce ranpe of cheye apcci::s.ys Any pomcoidal impacts s most Lkely oo b
assoctated with loss of food supplics amd feoding hakitat for the coastal species. The Remp's
Ridley ol logrechead leed pnmacily on benthic otgamsms, most ol wdioch woald be locl o would
have muvel from e hugh salimity areas close (o dbhe proposed dillvgers, The preen sea witlle
leeds primarily oo seagrasses, which would probably not sulvive o acas ol exiremcly biph
galinilies, These sed Lurler woukd (irobably avoid feeding in Lhe diffuser area and would mswead
uliliee unoffeveed arew. This tmpact o expecled 10 decrease the [oroong ares avalable bo
subadull amd adull wortles; juvemles and oear hatchlings woudd nol be allecied becauss 1he;.. are:
pelaplc and forge on planl and animal matlee 1har accomuolate along opch Socan driftlines.”
Even i currenls broaghl juvenile lortles oo ibe arei ol 2 dilloser, Lbiey weould poobaidy ool
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experence 1 cone ul inerewsed salinily heesuse the prodieted brine numes ae not expected to
reach Lhe suelate ol the walee.

dlight increascs in salkndy (e he bhine plume cootour salinily gradienls sBowm im the
matimum-case brine plumes) would nol be expecied 1o |T'r'|11zu;..l the Mitozss of ey Lwrtjess; they
conld most likely bandle living in watcrs ag Bich a3 90 ppl'™" I35 volikely bl sea durfes
warald be caposed to the |'|IE|‘|I:T comeentthbon portions of the: plume hooaose they inpest sca
warc: ooly when they cat; ¥ in the high coneentration zoocs prey lems prabally wonld nob be
paesent,

It hes alsn heen supgeston that mipratipg sea tortles wilizgng coastal arcas might detect
and #poid the brine pmwe. 1F o, the plume could pose a barrier o migrat[n:u:'.."Tz Howiever,
sca tirtlcs are koown bo weaoirs nhe arcds where salinides mre 45 pof o greatcr, and chey have

no difficulte in salinities as high as A ppe;, their salr. Eiﬁﬂiib can terrete Huids wich salinitivs a5 high
8z i pot, W2 o fow legacrhead turfles wiilize beaches o che Chamleleur Island weea for

nesling I the spocics s abls to dbtoct pluwes aod avouds thew, e plome esociadsed with e
propoacd Richton sile could act as sn obstruction hotseon the [cgperleads and their nosting
Babitat

The pelapric sen tortle species are oot cupecked to eaqericnee [0Rs of feoding hahitae or
areds of ineressed sulinity doe to Lhe disposel of brine bepaone they do ool genecally inhabit the
goaT-shore areds whene the promoesd diffusers would be Tocates].

ndarine Mummals

Monz of the endanesved or thrcatened whales o the Golf of Mexco s expoected to be
tmpacled by the dispuosal of hrne. Thiy is primarily boeanse sl of the species found in Gulf
vralers Are pelogie. inhabibng vonlinents] slope ond deep oceenic wetzn There woold slio be no
offcor on the manarccs, bevause they arc foond almost cxclusieely 03 the coast of Flonda.

EAT Fotential Impacts 3 Endangered and Threatened Mapine Spectes Assnciated
With Aeridental Ol Spills

Cnlf Stopreom

Poatential impacts to Gulf sturgeos duc to oil spills i the Gult of Mexico wonld probally
be redaled o toxic external oo internal contact and fecding habiiss desunetion,  Specilic
mlormition en the sensitivity of sturpenn to oil was nor gvailable: however, lish i peneral ac
very sensilae Lo short-term scwts caposures, bot ace able to wetabolies sub-leibal miakes. The
ronsitivity of sl to oil spils varies by species and by ape class. OWer ape classes are able to
wvoid hewry contamination, and many have A mecows coafibg tbul belps them resist contact with
Lowic @il comsiiluents. Tt is the younpest wge classos that are wost vuloerable 1o ofl spills, and lor
Lbe: Gulf slurrenn, these youngct ape classcs arc locared in riverine habilals.

Sew Tuartles
An oil spill can napatively impact sea durlles thmouph loxic eglerca] ur inleroal somtact,
wipbredation, ond hebitat destroceicn. A @il spill would be expecled to bave the most direet

impact an the hatcbling turtles, as thiz part of tke populalion wods to inhabit drillffnes where
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acsuimuiations of sargassum and olher muleriifs acenr ™ Corrents would cwentually camy the
apilled ol Lt these sume drftlines, where the hetehlings would e continnally cxpozsd,
Behavioral studies soggest thel adull zea tertles Jo not deteet and avoid o slicks. 1 €
turiles also o nol appear Lo be able o discrmninate belween tar balls and food; comsermption of
Loy Leinlls =iuny Lessae] G0 norledily liaoogh blockiaee of he digestive or respmalony !i}'éiLtHL‘i-lD The
elfects of tar bal consumplion wanld Bave the preatesl ellec; on hatchlings, as Lhis and wther
rrpes of mandne pollucdon tcod to asenmulate io the mags of sargassom anpd other debeis where 1he
hatchlings are fowud, '? Althoneh aduit and jurends mrtles would cnly be directly exposed
when by saelaced 0 Leeallc, an o spill could also lead 6o e guouy and possible marlaliby of
ez older animale  Adule looperhead and ercen sea irtles exposed for vadous periods bo
weathered Lonisiana rrude havws shown evidenes of damage to che skin, respivatory system,
digestive syalen, eyelids. and vares. ™ The activily of the furdes’ szt gland (the gland that
wepnlates the scorction of salt and the body's coneantration of mipor fons) was also found to e
redused or dolaved following exposure o nil 1

Frits and MeGelee (19820 N candueked sLudies oo the eFects of ail on sca turtle
epas. An aaalysis of the sand from: the Kemp's Ridley nosting beash af. Ranche Nuever indieated
thal spilled il can ecach the posting wonc as 4 resalr of weave action; howevor, no significant
cffoety on the devalupment ot survival of emboeos wens ncled 11 Laboratory sludies an
Ingperhead spres osing weathered crade esolied in ditlerences in halchling morphology Lol oot in
emhryanie morlality. The stedy did Gnd ihat fresh ofl cavzed signifcant cmbryo mortalisy aud
differencas in hatchling momhalogy, sugpesling that a lresh epill of il neae nesting beaches
{erpecially Rancho Nuewa) vuoid be serjons theest fo sea luelle :::mbr_',ﬂ:ls.l L

Sen turiles coald also be indirecdy impacted by 2o ail spill it the spill fouls foraging
Lalital, such as ihe seanrass bods of coastal Lowisiana anc Mississippi. Tt hes been supgested Lhal
in the cise ol wn od spil]l most species of seanragas wemselves wonld suffer Litde poermancnt
damage, Tul osgociated oveanisms would suiter ek rates of n.n:um=|lir'_.r.llj ‘I'hgee oTpAnisms
wauld be expecied o reture a5 he seaprass beds recover from the ooty of the s]JJ'JiI.ii"'

Blarine Blammals

Because e number of whales found o the Gultf of Mexico is relatively low, the
likelihood of anc cnconntering the small, coastal spills of oil predicted to cecur a3 a result of
operalions related Lo the proposed STR capansion olan 5 relalively iemote, 1F & whafe were to
cocounber nne of these gmall spills, the alecls of shorl-ierm expoiore wondd peobably be Enited
W mild, reversible elfecls on Lhe celamean’s skio 1% Mot of Lhe endangerad or 1breatensl
whale species [eal litkle while in dhe Gall, bving prirmarily off ol [ar vescries, and thos stwould oot
e dmpactad by a redused or contaminated kol supply. Grey whales have been obscrved Lo
reduse reapiration rate apd the lengll of broaths when cponugtedng nﬂ,l 16 but F.n:vc:al RPCCiCR
af whales hawe: hesn ohscrvsd traveling Ehrourh and fording nomally inooil slicks 117 113
Inhriativon of pelmleum fomes in the gren of o spill @n cawse inflammalion of mecows
membrancs, lung conFealion, OF SVen PUeumonia’ ¥ and is predablr che only roal threat thar an
oi] apill wouold poss i the health of whales ' Inhalcd netrotoum componcnts eould alen
accummlate in the bland and tissacs inducing liver damape or penrolapical disorders, bot
predomped expesure 5 bl axpected o acoee. 2 The effects of an ol spill on manatecs would
probaldy be similar 1o 1he above ellect oo whales, aliboogh ony SPRE-relaled spill would probably
b areatly diloed and dispersed betore it reached aoy aress ol manases habilat.
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FA5% Cumolniive Tmpaces

T an arca 25 highly desebopedd oz 1he Gull of Mexico, the potentia] B cumulative cffects
with respect to threatenad and endaspered manne spesies is #e important coosideraton, Manioc
species contend wilth o] drilling und exploretion activities, habicar deseruction, vessel affic,
maring Bshing and shrimping aperationg, and ozean pollulion; Lhese efTests con slow or prevent
the rceovely of deploted pojulalions of codangered a:ad inealened species.

2 signilivunt cumuololive impucds Lo the Goll 5 longeeon wre sapected. A5 discossesd in the
bislogeal backyround zechion (E3.3], the mejor threats to the continvation of this spocies anc
rebated o habieae Jogs 0 covering brecding habitat aod overexplottadon by eommercial fishing
crperatioms. There i somc poasihility that indpadual sturgenn could cxperoncs the ofoos of qil
spills, loas of Jesding babilal due Lo consteaction or apesalom of Lhe bone dilfusers, or eflecls doe
o elevided coundiminanl levels and torhidity in the water wolumm im thear Goil Teedimg orounids.
The overall commlative: impacr of those offests & expormed to ba lowe

The poteutial for cunmlativs impacts on sca ortles in the Gulf of Monoe s moderatz.
Kea tertles are exprosed to 2 varicty of hazards in the Gulf relarcd to Gshing, shrimping, and o
axplaralion acliviiies, and a3 a resull, cumulaiive elfects may be of coacern, 2 {nrrently the
preatest tlcats to coastal codangered and threarcnced sca trtle populations im the {3ulf s
related to accidental deowning In shuimpinr and fishing pear!= The cffeer of contaminans
o e Lartles are nol well knowen, bul the polential for comwlacive etfocts o arcas whore
dredpinp, cil spills, and Brine disposal ace oecardns could baws stpniticant impasts oo individual
twetles. Especially oo the proposed drodgiog arcas, clovated contaminant and ouchidity lemeels in
the waker column dus v pipesine consirocleon wod meinienance woold e added 10 currenl waler
colemn amtaminant levels Taffects mayp ocoor 8 wrlles exposed Lo these elevaled comammant
ievels thal caold 1 make zea loziles less elfzctive at Lifc activitics [og. brceding, feeding); 2}
witke gea tuclles mere likely o be caught o fishing or shmping cquipment; or 3) make turtles
less fulerant of Bigh salinily brines andfor Lons, OF spills in coastal aveas could have sipnificent
wpacts on A {rmlf-aehde scale if important foeding grounds ere fouled, or O b oumbees ol
mdividuals cnconnter cil or tar balls. Buecause the Kemps Fidley turlles hreed and spend mosL ol
Urzdr lives in che Grulf of Mexico, this sppecics is the most likely to sxperience cumulatme impact

> simnificant vumulidye mpaet to the epdanuered wod hrealened mariee wamals one
eapected. As discussed in the biclogieal backmronnd section (R3.3), the ondangered and
threatened whale speoiss are nol expeciad n come cese enoweph @ ghore 0 encountar SEI
relobed impavts, or impacts reliled le mosl other (ypes ol coaslal consteaction aetivitics, Bbajor
threads 10 the cortlitiuation ol whale species have histarically been related to ovcroxplojeation by
the whaling ioulwitry; honwewer, 1L o pueitbie thai in the Fulure, increased conlaminanl [ewcls and
ntbor tvpea of oncan pollntion will ke sirea tn bave significant offocts on indnddonls or species.
dimilerly, significunl cumulacive effects on manatess are nul expected; dbe muosl mporlanl (hreats
2 this speeiey ure probubly loss of seaprass habilal in Flonde, wod direci impacls wilh vessel
maibic in Flomida.

E3% Mitipatinn

The main {ocug of etfolts oo mniizs poiential Dopacts associibod with the priprsed
capansion of the STR 0 cadangored and threatened marine species would be do prevent

noncecsgaty habitat dostpnction. Thes macst important Anhitst fpes tnowvond include seaprnss Deds,
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rysler beds, olther areas assosalel with high coaeentrations of ‘penthie food supplics, and azcay
ncar bistorical sca fortle oosting sitos. Freliminary ronting of baine difluscr pipelines avoids
khored seaplass Deds; this would have by be conlicmed by sucwsys belone (g un apphication (or
ciansEmehion |_'I|.':1'I'I'I'i‘|!.‘i- It soaprass heds canmeot. be avoidod, 130 E wanld afilise copstmctiom,
lechnigues to minimize damugs, such ax removal of deedped sediment Prom the area. 17 dameayes
cannot ho svnided, DOR would convider appropriate rosioresion motsoress in coosulsbon with

APPTOPridit MyEneies.

Eoorgese the culf smreson i onlye found in the enstern Tolf, any mpacts cocld e
minimized by -;.undu:.,lmg dresdging up::rdl]una to this vren (e, Ru;.hlunl during the summer wiitn
1hee aduli nLurg-ann ara ubilizmg esluaring and cverine habicals.

Eliigation messurcs coelated to ol and brine spili prevcntion and control Ave discossed i
Chapter # of che DEIS. “The spill cuntasinment eqguipment, smergency condeols, procedures, and
vonlingen syemerpency plans that have een develaped should be effective in minimdzing the
potential tor spilled edl or brine: b impuct manne ecosvslems anod threalenszd amd endangaeed
LANING SPRCCica,

In ordcr to further minimize the very slight powsibilivg OF direcl injury by endanpered and
Thwealenesd maiioe species rom dredgng activicics, arcas to b deedeed would e surveyad foc
turtles prior o the start of pipeline channel corstruction. Any turtles in Lhe wrew could be
captured and removwed trom the vicinity ny displaced from the ares in g less stressful manmez, i

[easih]e.
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| O | Backprovend

The U.5. Departmant of Energy's (DOE) proposcd plan 63 cxpand che Steadenie
Petroleum Rescrve (B3PI eapaciiy to one billion barrels requires the addition of sites and buriad
pijaclines chrine, taw water, and ol pipelines). A loaching pioccss & osod 0 cicato stomgo
caviernd 0 unslernound Balt domes. Lhe resulting brine js disposcd of by occan discharre im the
Gull of Mexico and/or by undermeound injcction wells,

[n the Draft Bovitormental [mpact Statcment (OETR), 1O s aeccseing five sitcs: Big
Hill and Strateon Ridec in loxas Bor cxpansion o the SPR Scawar Complex. and Weooks [slaod
and Cote Blanche jb Lousiang and Richlon o Migzizgsippl loe expicsion i the SPE Capling
Complex, THIOE will choose tem sites B0 Cxpansion,

Thiz bivlogical assesament discusses the passible impacls o inland thieatened and
endangered species [rom [our aspects ol the proposed SPE expansien: (1] site constouction,
(2] pipeting constroction, (3] site operations, and {4} pipeling right-of-war maintcnance. Bloven
federally endangeted or chreatoned cosseal, inland eerrestrial, fr aquatic species wod one
agadtortous fsh specics are distussed considoring possible impack of the proposed expansiion
plan.

The Eollowing section provides a brief overview of cach propeecd site and (5 assocrated
distribartion and ine disposal contipnradcons, Information presented inclodes Jocations of the
randidate siccs and copstruction requircments and optione for site development or expansion. &
toap showing the locadons of all tve sitcs s provided in Figues F.1-1, Dectajled information on
each site, i3 surrouading envieonment, apd opions is presented in the hody of the DELS.

E.L1 Big Hill Expansicn (Seaway Conplex Site)

Big ITl i an existing SPR Faciligy located in Jefierson Connty, Toxas, approgimately 17
mites scurhwese of Pout Arthur, An additiooaal 1500 aztes would Se deseloped. LUnder Lhe Big Hiil
expaniion alteroalve, DOE would songteuct:

# Up to ton additiona] corerns wilh ihe capacily Lo stoee 100 milion bareels (MME) of oil;
amed
= A new spcrificial anhydrite pood.

DOE algo may conslruct;

A pewe omde ol disteibution pipcline oopnceting Bir Hill tn Bast Houvston, {(Teao routes
ate heinyg asicssed; one crowses Trinily Bay and one penerally wollons T-100)

The naht-of-way (RO tequired for e pipeline cossing Trinily Tiay would include 3207 miles
of unlands, apprewdmarely 12 miles nf opan warer, and 625 miles nf wetlands. The ROW regoinesd
for the [-16 rowke would iovole 49 miles of uptapdy, approximately one mile of epen water, und
13 mibes ol wetlands, Maps ol ha proposed site and pipeline locations ane showe in Bignres L.
2 and F.1-3,

-1
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Fl.2 Sweaéton Ridge (Seaway Cooiplex Sile)

i The proposcd Siraron Ridges sitc is in Brazoviz Counidy, Texas, three miles east of Chie
: gl [L.ake lacicenn and siv males nortly of Froepote The proposed site weidld be lncated on
approximanchy 20 aorcs,  Under chiz alteroative, DOE would construct:

Crpestatiom, maintcnanue, and seeurity buildimgs;

Ten slormpe caverns;

A leachingidrwsdiram sypstem,

An ntfrite rew water intake (R W) structere om the Tnkracosstal Woterway (TICW) wod
arnciabed pipeline:

A hrine s=ttling and disposal syitem wAth a Pip::lim: (o a diffuser sbowt 3.5 miles oliBhore
in the Guif of egico: and

A erude ofl distribofion spitem molwding & ane-mile pipelioe spor Gom the site (o be
eeisling Bryan Woond-Tesms Cily pipeline.

LJ * w + w

*

' Fipurz F.i-4 shows the location of proposed pipelines.
Fl3  Weeks Island Expanslon (Capline Complex Sitc)

The exicting Weeks Rlaml SPR Tacilily wos developed on the southwecst stope of the jvlard
and accopies gowt 1.8 surface acees of the Weeks Island salt dome. The provosed cxpansion
would he located on spprosdmately 270 acres. Under ihe Weslos Taland expénsion altcueasive,
DOE wonld construet:

v U Lo 16 slorage cavedns, with a total slozage cepacity of 1640 MBE;
s AN RWJ straceite o the TS end
+ Ty W tvo pump stadions on the existiog Weeks Island-3t. Jamcs cwde oil pipeline,

- DMOF, alan muy constroet:

+ A geven-mile spur to Lhe existing Feacs 12" pipebine to Clovellr.
12C2E 15 wasidering tac brioe disposal swilems ac Weslon Teland, DO weolsd comsioact eilher;
« A 4B-inch, 41-mile heine disposal pipeline and ditfiser systemn extending 1o the 25-foot
water depth contour in the Gulf of Moxdeo that would share a comman ROW with Lhe
Wl pincline from rhe site 0 che 10W; or
+ A deep pndergroond imjection gystem close 1o Lhe sile a8 a brine disposet alteraative.

- Figores FL1-5, ¥.1-4, and - 1-7 provide maps of the proposed sie and pipeline locations.

F.5



Fignre F.1-4
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K4 Core Blzache (Cupling Complex Site)

The Cole Blanche sat dotte is locaved in 5t Macy Parish, Loniziang, on the wocthem
ecduz of Wesl Cuote Blanche Bay, dhuoot eleven miles southwest of Flaoklin. It is one of the thice
1303F candidate sites for SPR developmenl [n the Capline Complex. The proposed sige wonld be
boceted oo appeoxienately 300 acres Llader this sliczpatiee, 120H woeid comstmct:

L bo 16 storage cavems, with 2 loial slorape capacity of up to 160 ¥R

A ey wealer-nandling svatetn E2r leacking and drsadoen:,

A hrine zelding and dispossl systom,

A crude ail 101 and deasedown/distribution spseon

Drperalions, manlanatos, ad seauily huildings:

+ Arpogs moads and a bridpe over Ehe TCW,; und

= An pffwsitc RWT stzucinre oo the TOW losated alour one mile aorth of the proposed site
end assuciated pipeling.

L] L] - - o

For brine disposal, oo nf th following woold be conslroceed:

= A pipsline prssing to the wesl ol Marsh Iiland and cxicnding move than 10 miles from the
sitc to & diffiser located in at leasl 25 et ol waler in the Cre't of Meyeo; or
+ A dzop well ineclinn spstem thal wouold injeet brine into doep saline squifers.

(il digrribution pipcline aptions include:

v A owo-mile spur o the exisling pipeling to S James ‘Terminal and one ooster stadon; o
r A pipcline upgrade with vao pump stetons and @ seven-nilke spar Gow Weeks Island to
the ‘l'oens 217 pipeline.

See Fiures F.1-6O, FL7, and FL1-% For sile und pipeline localions.
V.5  Richtm (Capline Complex Sie}

Thc Richten salk dome s located inoooc heastero Pery County, hissssippl. approximancly
15 mifca cast of Hatticsburg and appresdmately three miles oo Lhe lowen of Richeon, 1t is an
aller pative to the candidats sies at Weeks Tsland and Cole Blunebhe, Under the Richron
wliermalive, DOE would consliact:

v TIp Lo 16 siorape caverts otaling 16O BME capacity on approsimateky 300 aeces with
amaooiated oporation: and maintenance famhlies;
v A CHkmile pipeline o8 KW structurs on the Teal Hiver;
v Akerunnal al Fascanoola willl alseul 2 miles of pipeling enanections o
- too Thevron Refinery,
- the Cal-Ky Pipeline teominns, and
- up tnn A docks af Lhe Forl of Pascapoala oo Bayeo Casolis;
v A Lwiae cladfice and disposal system utifizing both ondergroort injection @nd ocean
discharge and foaturing twie dusl-aumiose ol brine pipelines:
- a ((LA-mils conmection to s Hess WY onl pipeline walh o 2 8 oule exiension o 13
brins alispuasal weells; el

110



- a0 32-mils pipcline e the Port of Pascegoula with & 15-mile brinc-only cxtension
to a brine diffuscr 14 miles offihore in tho Gulf of Modeon to 8 depth of 47 foet

CHhce o detribation opeizas clodes

v A T-mile pipcline to Mokile with oo pomp stationg or

- A 11&-mile pipeline ro the Capline Ppeling st Litcrey with che fallawings
- one pamp atation,
- 1.2 MME of tenkuge vl Liberty; und
- one dock and one Dd-WWE tank ol SL Tames.

Sce Fieures F1-4, -1, T.1-11 For mups al proposed mpelines,
E2 Assnmptons and BTethodnbngy

lrl-Ilj. Hit‘ﬂ “Hitl;

Walk-throweh surseys wore conducted by coolomists at each of Lhe siles. The paoposed
Eir Hill, Stration Ricge, Woeks 1sland, and Cote Blanche siles wees surveved] o Juns 1995, The
Richton site was visited n Novombor 1921 and Aprl 1992, and an aerial seevey was condusted in
December 1991, Deailed descripiions of the ccology 4t each site, indudiog any signg of
theeatened o1 endanpercd specics, are dogeribed in Chapter 3 of the DEIS. No survevs along
peopased alleenale pipelice routes have becn eondueted.

F.rz  Contwes with Fedeval Agencivs amdd Experts

Eor thiz hinlogical sssessment, we hegan wilh the sl of Federally-listed threaicned and
endanperad specics. Roprcscntatives of LISEFWS apd Stete agenvies with stalulary cesponsibility
fior protection of thrcatenod Aol enbangersl speses were provided wilh maps of e proposcd
pipoline rowees. These veprosentativea identified species of coocern (Le., Luenlened aod
endangered specics for which appropriate hahitst may be lecaled al or near proposed site alsas or
pipcling roucss). Table F.2-1 lsts threatened and endangered @pecies that were considered
gpecics of possible concorn, Sce Appendix [? of the DTS for e cemplele hsl ol theeatened or
endanpered soecies in the study drea {ie, connbcs and paishes in which the proposed siles,
pipelme rowcles, wnl slocleres ave boesied ).

Agencies then miaeked kooan Focations ol 1w listed spocics ok detailed waps of the
proposcrd pitcs and pipelines. Only the hlack bear {Tomsiana) and the vellaw-Dblotched sashack
furkle: [Mississipp] actmally sre known to inhabit aress near Lhe proposed siles o pipelines,
Ajrency mprt‘s::ul:.ut:ivcs suspescl Lhere @5 some pussibilivy that the wiee olher theeaicned and
codangered spca::]cr.s way e affccted by SPR acivitios, althoogh sighlieg: ol hese species have nat
e recorded.! These ning specics are included in chis biologcul asssssmenl because 1 s
possible thri:

» ESnitable ashitat for the specics may be newr the proposed pipeline rowles (baseal an naps
of the pipelinzs apd spocics habitat information); cor

«  Pwigable habitat for the species may ke close enough Lo 3PR construclion of spills to
CXICFISNES A0MS TMIHOE

E-11
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Tahle F.2-]
Threntened or Endanpremad Speeles of Possible Conean

Cowmon H;me of Threatonel o Endawgsrsd Spesdes ! N Eoppren
g Hill. Texmo
NOML I| (1
Srenton Redoe, Taxns
Hukl Tagle : (1;
_:Eln:'.l-u Pelican jl (2
Py Flner 2
Yreckn Ishnod Cote Minnche, Laglsinma
Rlack Teear 3
Hidh Ly, Missisbipi
i Alahama Re-belied Torte () (63 (7). (E)
Beli Boale e 47, (5}, (%, (7, {K]
Eustern Indipm Snuke i ), 3, (6, 170, ()
Cioplyee Toreoles [£]. {8 70, (3}
Crnf Hturpeon (97
Hed-cnskadsd Wano oo £40, 5 060 (70, 480
Finged Sawhack 1 oL : (4, (77 (8] {
yelyasmotehed Sswback Terle w7y (9]
TOTAL SI"KIES Il

Suprres

[3] Tewas Matoral ecikage Frogram, [Lewss Packs sod WdkE: Depammone), Comvuterized Blovsent Qeenregess of
Spoial e, May 15, 1991

(2] Temas Matopal |eciapes Propram §Tess Packs 50d Wlldiiie Deparumect), LindawesezdTheeaiencd Specles Data Fie,
May o, 1T8E.

{3 DPewspral Commrnication, Soaversation with K. yarchell, 75501 Fish aod Wildlifs Sembe, Tebpette, Touisiima,
March 25, 199L '

(4] Mimizippi Mv1uril HericapeProemnm (Mississippi Depacmeeat of Wibllik:, Fiseries, emd Pocks), Spessl Abirmdls snd
Speczal Plaprs, Tanosry 3, 195E

(31 Personal Crmoniction, Someersalion wilh W, Hailey, Afahoma Maiotal |Beriluas Progeacr, Moy 15, 1082,

(6] Mracny BT, cd, VMorahrese Anlmak of Alslsnna 1 Mecd af Speelal Aren:lodl, Alaboma Agvlcelieral Baperinment
Swatvm, Swabate: Universily, April 198G,

{71 Pavamsal Cooancurleation, Corisspordumos A $aae B fvdkGinan, Fuld Sopssvisen, VS Fish and Widifs Scevies,
[aphe, Alalsana, ebruary 26, 9YZ

[H] PLorsaagal, Copmnanmicaljug, f:':!rll'.‘ﬁil'llﬂl..‘l'l-_i_:rz- ]'EQ |.3."|:|: I"'__ I."!|,|I|.'|!!!EI|'.I Fizli] ."iu|:|L7,|'l.'i5.l.'.l.‘I 15 Tl qud Wl Servico,
nu[:hr.i.".: Alabeima, Fine 3 [0 |

(9] Ceilber), CH., Spevies Prubles; Lilz ITis.ogys @l Dovicoomeowe Beyuiremenis el Cuoepital sk 4103 Do) lebrales

IhEd-Axlsntic Bigh=Aclartic aod Shortpose. Storpeogs, 115 Tinzertmert of tae fnrerior, Fish amd WilidlFe Sepvise,
Bidlugival Repedl 5201001228, LS. Aoy Curps ol Enghwsem T ELAAT=, [RR9,
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Inelusion in this biological assessineul does nal weuessanly indicule (hit the specles (1) i
curranlly lonnd sulficiemly close o aoy propoced 5P sice or pipeline to he potcnbally ettccted
by the proposcd STR actvilies, o (b) actually woulld be adversely affected ol located oeortny. To
£ain a mars preciss wnderstzading of the possibiliy that the SPR espansion elernalives would
adversely allecl (hess epecies, wore delailed sils-specilic plomalioon ey e tegqupred. Bwch
information might include wdditonst more precise information wbout habitat (e.g,, i no mature
pine sraods are crossed by a pipelin:, red-cockaded woodpeckers ave unlikely to be advoisely
affeated) or walk-through surveys (c.f5., to ook fOr gaphe tortols urows).

The agencies listed in Talle F.2-2 idenlilie] and peovided inlormadion o species ol
COTCELT, -

Fi23 Liternivre Bevies

The Federal Register (FR) notice reportng the detcrmination of cach species as etther
Federafly endang=red or threafened was obrained for most speeics,” and sperles-spocitic
imformation was rovicwsd, These werc naed as a souree of basic hindlogical infrematinon and to
identily consclvation prionilies and pesible hopacts, I the FR notice was faicly reccne i, 1985
ot later), 1L was also wied fo dfenlily alher refevant reference material, For cxample, mose of the
reterences for the Gulf sturgeon (listed in 19913 and the gopher tortoise (listed in 1987) worc
selected from tiose listed in the FR notce,

T8 Tish and Wildlife Serncs Becovery Fluns were oblaoed for all gpecies Lot which
plans have been completed. Maoy ol these were provided by fogional offioes of USEWS,
Recovery plans are not wot available for spoesics chac ondy reccoclr have boen Heted {ee.,
Laupisiana Black Gear).

A computcrized lteramre scarch was conducted o idennfy aodeles, reports, end other
muterials on cach specics; the purpesc of this scarch was to idendily the mosl recenl published
wlormalion of each spooies, especially with rospoel to populacion disteibution in Mississippi,
Lowistana, and Teaws and wilb respect 10 eonservation-rslated issues,

T3 Putential Epyvironmentul Tmpacls

Ag notesd e section F.2.2, anly che black bosr (Towvisisna) and the yellow-hlitched
sawback tuttle [Mississippl) actally arc known to inhabit arcas pear the proposce sites of
plpelines. I is unkaown whelber the otler nine species are close cnough to propased SR
aclivitezs o be adwerscly alecled,

Thiz sective describes genetal potential ipacrs that could divectly or indireetly acer the
threstened and srdangersd :-i-]_'li::l_'lll;'ﬁ- listed o Tohbe T2-1, assuming mdvadoals are close enough 0o
the proposed proect wr be affecled. These powenéial impacls con be divided wilo thres major
cibtegnrics: (1) those doe B site constroction amf mwniensoce; (2) those dus & pipelioz
construction and maintcnance; Aand (3 thase dne o aceidepnkal oil and hrine spills. Tnbormation
un uther gypes of covironmentyl impacts chut miebt oceor a5 9 mesokt of the PR proposed prozescl

* Brcuuss te red-rockaoad womipecker s lsled early @ the TRA posgram, n0 specics-spaeiic infinestion was

wanktine=d in the Ep.:!g;ul E:g;}:tg rETous.
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Table IN2-2

Agency Contacts for Theestened aod Endanpgered Species Loformation

NIIrce

AYenCy

Trata(s) of Confact

M. Builey Alnbamu Melural Hentage | w15, 1992
Trepran f
Tnh Tuller Fish und Wildlile Serviue, Tufy 2%, 1992

Alabama

CAnyust 17, 1902

Brogille R, Clilurn
Data MasisLant

Missiseippd Malural Ileyiiage
Prooran, hMississippi
Drepartment ol Willlile,
Fisheres, and Packs

Japuay 3, 19492

Clifton Eakoes

Mlississinpl Nalural Herilage
Lropram, Mississipni
Drepaciment of Witdlile,
Fizheries, and Fasks

Aupusl 3, 1992 H

Dvrad W T rupe
Field Supeavizor

Figh and Wildlife Setviceo,
Lousiann

T 7, 1984

Tarmy L. Goldman

Fizh and Widlite Service,

Fehruary 2, 1302

Field Snpendsor Alabama June 9, T2
Ken Gordon Mississippl Natural Henitage Aupust o, 1912
Provararm, Mssissifi
epartment of Wildiize,
Fisherics, uml Purks
Clheri Jones Missiesippl Natura) Henlage | Jaruwary 3, 1992

Troaram, iRsissi
Department of Wildlile,
Fisheorica, aad Parks

B.12. King Ish ond Wildlile Service, July 2, 19492 ff
Texes
Eirn Miichell Fish and Wildlifc Service, Julr 29, 19492 E

Leuisiana

Mark Blitelull

Texns Packs aad WhHldhile
Departaent

Auapust 4, 1502

Terrd Halwol

Fizh and Wialdli: Senace,
Leoayisian

July o, 19%2 ﬁ
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(ot are nor cogrocted o alfect Lhreatenad or entungercd sperics of cogoern) i3 provided
Chapters 6 and 7 of the DIEIS.

A1 Ietentiv]l Impocts Doe o Site Constriction and Malntenance
Inland Surface Wolers and Aquatic Eealogy

Eiazion could vesull o increasel selimentotion to surrounding watesrs, possibly affecting
rhe shprgeon and aquatic turtles. Also, pollotanis (e.g., gasnling, diesel td]) Gromn construcdon
activitics conld ran oo nearbs walet bodies and alfecd the 1threatenad and eodangered anualic
[, SINLECoD, Brrtles) oo piscivorous specics (e, Lald eaple),

Terrestrinl Ecolopy

The wost sienifieant predicted coolegical Lopacts woold be thosc of halitat loss associated
with site constrvction, The primary lapacts to vegatation from construction of ehe site are
desiiruclicmn ol rm-site wapelatinn and impacts o off-sile vemslation rom soil eroson ad
sedimentation. The YWeeks Islaud site is cowprised of a combioalion of agcicullural land and
matere live oak and wagnolia forest; e thieatened Louikiang black boar hhabits the jsland The
proposed sike keabions al Bip Hill, Cole Blanchs, and Richlon are located [n aveas with fes, if
uny, ueigue sodonncil communfiies. At Stractiom Ridge, (here ora sevaral diverse eoological
communities, includimg emergent and forested wetlomds, open parkland orast, and ababdoned
farmlanc red archards, bul no known threatened or endangered species inhabit the proposed sife
HTEA.

Petcoli] iopacts Lo wildlile lom eopsituelion of the proposed aites eould inelude
destruction of mdividuals of smeller or lss mobile spesaes of wildlite, displacement of wildlife, and
distuption of hehavior doe to neneased ralffic 2ml human actvily. Yeeks Island i3 (hereasingly
heavily cael Ror indusudal purpeses, wod avallalde Llack bear halilat on the island i3 alrcady
lirpiLed.

F.a2  Potcntial Impaces Poe o Pipeline Constroctinn
Inland Swurface Waters and Aquatic Feoloey

‘Ihe pipaline eonstruetion method vsed would differ depending on Lthe stee and depth of
the water boddies to be ceossed, Watcrwars loss than S00 foct wide would be croysed by diggep a
ench with a baepe- or bank-movinted] dramline, Gripinagl material excavated from the strcambesd
wonld L wsed for backdill, while excess cxeavared mabcrial would ko deposited on wplond sreds
authorized by a8 pormit. In deep marshes, Tlogtation cansls” muy be dredged Lo susormadale
l*arges that are us=d a0 constrect and bury the pipe Tloatabion cemals are Lypically 80 1o 100 fect
wide and are not buckfilled A lesy demuging method for vse in mecshes = modilied push diteh
eomalruchion, in which shallow harpes excavale a pipeline leach. The pipeline is then Hoated ioto
thes trench from a stationary constrecdon baree, aml dredpe spoil i returoed © the pipeline
tretch, For watcrways that a1c more than SO0 fect wide, pipelines oflen ace consteecied vsing the
direstiomal drilling methinl To s lechowoe, a lrench g not excavated in the streambed.
Instcad, a pilat hele is drilled on ome side of the crassing walbg & &lapied drill rig. The pilat bole
proveels under the walerway, eventuslly eweigie o the opposiis ank, aod the pipeline is then
pulled] Ecoush 1he lole,

.14



Al leasl cemporanly, pipslioe consiruchion woold resule in degradstion of wator qualite Ard
aquats haldtat i water Dodies Lhal are coossed.  Water gueliy impacts mighl inelude increascd
fobidity Jewecls, incrensod concenrations of suspended nuttients, sall waler intowsion, redoed
timsashved engrpen fevels, and, depending on the crmposition o sediments, increased fevels of motal
and orpanic conlaminants, Orgaaismes Lhal lve m Lhe witer mighl, b turn, expanence bilverse
toadcolomical and chaviora! ¢ffcers. Benthic organisms and habitat directly within and ncar the
pipcline cormidar alsa would be unaveidahly destroyed. Al of these Dnnacts would be tomnorary,
bovwever, and would e conlined fo areas closc 10 (he pipsiiee FOW. Suspended sediments are
crpected o acttlc hack o tho bogtam, benthic habitat is expoeted o be restored and reeslonized,
and (ree seimming fish that wvoided the dislerbanee are expecied b retum, w the arga soon after
CoOSEUCtion CoAscs.

Pipeline congtsuction cab alfa cansc adwvorse coological impaets. cither dincerlyr dus 1o the
dredge aclivity ikell or pulirectly due o :he degradeticn of water quality. Consteuction of the
pipeline cowld minbmally nopeel vepanisws o Qe region ol voold sianilicandy alecl e
OUEALSmS i & copecnaéed arca aloopg (e 100 éo F70-fant wide ROWs, Particular
biologicalizcotogical tupaces that might be sssociated with dredping apd dredged material
disprmilivm rochudes:

. Adverse oflevts doc to ercased lwebidily aod sodimeatation. Dicdging will ba
cunducted wher pipelines cooss waler bodics that aic less than 50 feot wide.
Brredgany wned deedusad mmaleeial dispusat could cause disonicntation i aquatic foua
{ep. aduatic turlles, slurgeon) due o (he eonlusion ol organic amclls =od
alleraticn al nocmal belavior dus g physical disturbanecs, such as solids discharge
and noise “Turbidily coosed by Gredping might cieose 2 decrgass o Lighl
pemelralol, reduciog poiany odusion, This o oon, conld deerease rvailability
of sowme fish foods (e, small invertehreles that ceed on plunts or algoe),
Laboralory tesls indicate, howovar, 1that turbidity fevels trcatod by drcdeing arc oot
likely 1o cause ditcet mortality.” Scdimentation of decdocd materizk eould bave a
atrone nogating impac on benthic ineertebrates, which are on mporlanl Grod
souree for storgeon ond sy uelic surtles.

+ Advemse elfecs due Lo chemical expuesure, Depending on (he chemscal
compoiition of dpedoed and suspended sediments, there sould be a potential for
CApOSUTG t0 & varctr of coatAwinants, which might result in a variety of helrviorl
and taxierloaieal cffcets in aquatic fana (g, stargenn and tortles). oo cxauple,
the presence uf bydeocerbones o soblethu] [evels o dred ged malenwl conld
imterfors with the olfaetory semses of thase animals and affect haod loootrem, caape
lroit predators, scloction of babitat, and scx sttraction,” Simaificant uptakc of
PCEs, pesticides, of metals releassd rom the sedimends o the walked eolumn eowld
cause siilar adverse elects, including morlality, i exposuces were preat encugh.

errestrial Kealogy
The pritnary inpact 1o lerrestrial threatened and endangered species from pipeline
constrection wonld ke destrocton, loes, and Gugmentation of hebita m the 150-fool cansLmaction

ROW it pipelines aro ronted fhroreh suitable habitat for these gpocics.  Clorr-cutiing WO TWs
throuph foreste] areas could perraanenthy destroy and fragment hlack bear and red-corkaded
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woodpecker habilal. FOWs would be mailained with herbivides fo prevent forest regroswth
Pipeline construction ghrough dey, arassy areas coald 1etmporeeily distupl aopher wriodse habilal

Fotcotial impacts sssociated with operation and maintcoanee of the sites and pipzlines
woyld include continged loss of habitat for wildlife dus t@ testricted access and lack of vepetation
i Lhe siley dlarupiom o wihllife surroonding the sie dus B incrsased ralfie, aoise, and human
avkivitics; loss or impairment of veretation amd wildlile Gom leaks or spills; amd distupliom and
temporary displacament of wildlife doring inspections.

F23 Potentinl lmprets Lng to Accidental (4l and Rrine Spills

An oerdcwr of tho potontal impacts of oil end brine spills 3 provided below, The
shaoees of ao oil or brine spll vccurcing andd (he related impacts are discussed in doeail in
Chapices 4 and 7 of the I¥ELS,

(vl Splis

Accidental pils spills conld attcet threatcnod or endangered species inone of beo ways,
Inland spills (e.r., due o pipeline leaks or ransfer spills at leominels) could damage tereestoial,
fresbwater, aor csmarinc habitats, Marne spills {e.g., 1anker spills due to incrctoental Nercasc in
Gaif qil trefMic) could damape coaslal habitats. Sincc oil éraffic & slready extremely hesvy mothe
Full, any increase ia aclivily due to the 5PR cxpansion would he comparatively small.

The zepaitniity of fixh booail smlls varies by species and by apc class. In general, {ish s
YEIY scasitive mo short-term acote exproscees, ok aee able 10 metabolize sub-lethal intakes {lder
ape classes are able o avedd Bewwy comlaminalion, and have a mncons coating that helps them
Tesist contact with koeds ofl vomstiloents, IS the younpest age classcs that arc most vulnetabls o
oil spills. O] may stoother eges, nterfore with hatching sueeass, ot cause developmenlal
sbourmulities.?  Because spawming and halchior are goncrally concentraced temporally us well us
sputially, oil spills hal coincikle with mating o hatehing pegdods eould cause substantiad population
lewel impacts. Muny physicbopival, hisiological, and behavioral abnormalitics causerd by exposure
to erwde ofl have boen documentsd,

Coastal kirds, such a5 plovers and pelicans, ure highly velnerable ko ol spills n coastal and
estualing areas. Feathers that become coated with oil heooms water-Fopged wod lase their
imsulative propertics. As a result, birds mar doovwn or die oF hypothermla, DI s also ingeseed by
birds as they preen, It has recanﬂy hean discorcred that hirde suffer stress-reloted effscts oy they
aktempt b dekosdly the mpesled 017 Dikturhance of high-quality Rabitst o1 resources also conld
mdirectly affect kirds through incressed competion.

Drinx: Spills

Althongh chloride is ceserdal o life, i€ i tode Lo must organistg al O high
soncentrations Eound in bring. EPA has cetablished ambient waler qualily eriteria For clilovide for
freshwater aquatic lite (R0 mg acute toxicity, 230 mal l:hmmc trdviiyr). There & an eitensive
boddy of Literature oa Lhe biolepical effects of clevated saliniey.” Many species have evobved
means af surviving in conditioas of high or bichly variablc saiicic. & An undiluted brioe spill
could expose bicla o feeshwaler or cstuanine arcas 1o chlorde copoentratons well obove natural
levels aod well above Lhe acule and cheonis crifaris for aguatie life. A hrine spill alsn eonld caose
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# yianificant, bot temporsnr and localized, disroption of cenlogical structure and fucction, thaueh
lung-term impects to surface water or scdiment quality, or 10 biola would ool be expecled, In
many tespecis, e ecological distuplion cawed by o hrine spill would be similar to the dirmptions
cangeed by an ol spill. o thes impacted anea A change in community compositicn: sowld ocoue.
The affoeted arca would mnitially be repopulakcd by hearder, salt-tolerant species.  Pionser speces
(ie., spocies not oveurnng at the alte prioe to the spill} might eolonize the ajte.” 1o time, spocics
sucression wonld generally relurn Lhe communily oo 88 previous composilion. Onbe in the most
heavily disturbed areas would habitat cestoraton be necessary 1o failitate ecological recovery.
The goverity of impacts in the affected habitats wiould be dicectly relrted to the amount of
freghwater florhing. The moat heavily mpected arears woold probably be poory drained sretlanda,
And mitigation may he requined to stmulane: eepsmton @ these aness.

" Thohlwical Backpround Infurmution for Threwtened end Endengered Species of
Coneern

Binlogival backgneund jaloeeasdivon for thy eleven shrealeoed and vodanperaed specacs of
concern (listzd in Table ¥.2-E) is provided bolow. Discwssions for each spocics inelude population
disttibulinn, range and habitzi, tood hahits, and beeeding and nesting habits.

Pl lld Buagle (Aelioeeius encocspholy)
Pomyl

The bald caple population of the Upited Stetss hay besn d:bhmﬂg orver the past 200 yeals
and has suffered an exremely rapid decline sinee the late 1940 % The bald eagle (below the
4ih parallel) has been lislad as 2 Fedemlly endaneered species singe 1967, The primary couscs
of this deercase have been extensive Juss of habitat (From loggiog, housing developmenls, and
rececationy, mortality Bom human-relrted activitics {e.g.. shooting, lead pumnnmg, peslicide
bivaceumulalion and peisoning), and hesting Gadure from Ioss of Dest trecs.! fula’rmn
declines arc duc more to lowy adult survisval ratcs than ko low It:-[:ll'IZ_1L1I.1L|.11."¢"_'- rates. 15 Recani
pnpu],a.tmn gurven dakp slowy €hat there Laa een A significant increase in bald :-Lgl:: Dty prits
in rhe U5, fom approgimately 500 in the carly 19608 1o neardy 13O0 in 1952, Howewver,
many biobopists toelicws (hat fhis iDorcase & a r|:~5111t of mope extonaive survey cfforts; thos, acloal
populztion incrcascs ane unknowm.

Swriey data from 1982 indicate that there wore L8 occopicd cagle nests (and 18 suung
raised) in Louisiana, 14 occupied nests fand 16 pourg eaiscd) in Texss, and no l:lrl..upltd nesls o
Mississippi.'* Survoy daia from 1987-88 indicate that there worc 37 cagle ncsts in Louisimn,
lacated primarily u]n:rj:r the Missizapp Rner Yalley, the Gult Coust, the Sabine Eiver, and the
Tﬁl::dn EEI.'IIJ. Beserrnir, Tn the 1987-88 breeding sesson 200 aayle nesling ?II'.‘.!LI.S wete [ound [n
Tems.” In Mississipp, ouly two ucoupicd breeding sies were found in 1953.19

The essealial nestng habilals located in cowntics ol eonecen (i.c., countics that the
propused pipeline roube crosses’ 10 Texay include The Brazos Baver n.lrmnagu (MIntagorda and
Erazoria Counties) and the San Bemard River drainage {Bragoria Lu:nunt:,'} Mo cssential
naitimyr habitats, borwesver, ane louated (o the other counlies of coneern in Texus: Feilerson,
C‘hurnh::r'i ard Hurrig, The nearest nest to Chster Creek (Brozooa County, Texds) & 25 miles
:I'."m:,- The anly kodran eegle winlering hahilal in a coenky of concern in Taaas s Warren
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Lake {Harris Counly)."” There are pu known sssentisi nosting oo wintcring habitaes in the
counties of concern ih Migsesippi (Qeorge and Tackson Coontics),

(rzoaraphic Rance ard Llakilal

The sange uf he buld cagle covers mos of Norll Ameres, but it i mone sbupdant in
Capada, In ihe nartbern Gull stabes, nasing is less commmen and 5 fowned mm[]}r io peeminsular
Floruda and alomg the crast of Touisisnn, W ississipnd, mu:l Snuth Carclina 2 The by foature of
bald enple nesting habitat i3 wolat, a5 almest all nests wre within fwo miles of o Grsstal ares, over,
mursh, or lake, 217 Eagles prefer to nest in tall trees, either Iiag or dead, that hmre AK open
shueture for easy approach ond thal have s clear view ol the surroonding A, They wall tol
Use Lresss Lhal ane adjocenl e excessive human wetivit the highest eaygle popolotion densites are
found iy undisteibod apces. The dominand spesics of troe urlizcd v fhe cagle varics i Jdiffrcot
regions af the contineot,

Wintering habitar gor (e bald eagle is somewhat differenl. [n che winter, after besting
aod micration has oomarmed, o%%hr:a acarch tor sites with rewdilyr mraileble food sonmes #od =r= eok
as limited to areas neat water*” The winter habitatr alsg consisis of nipht toost sitcs, oxnmonky
ocCcupied] comunally Dy Two oo more caples and chavactcrized by a v-mmm plicroclimate; these
moopts are veuafly found in the oldest and largoee troes within a stapd *

Food ITatuls

Buld eagles are opporupisbc feeders, and the primary -;.xrrnpu:n-:nf: of their diel s fish (e,
carfish, catp, sizzard shad, whitc perel, yellow poreh), cither live or dead ™ Because they sre
opporlunisiic, (he amownt ol lsh in the ewle’s diel depends on food availabiity. Bagles will alen
segvngc oo hirds and mammals, malnding Canada aoces, mallard, lesser scaop, white-tailed deer,
black raccr, opossum, and grcy squirtcl,

Brozdipng and_Mesting

Bald eagles are monogamaous, mating with rhe same individual from several years to
i3 The breeding scason {m snufthern starcs] fakes place in fhe winter, * In Hnnrla and
Texny, courtship and nest building voonrs from lobe E:-::i:ltvmbur throweh Novomber® In
gentral, ceg-lmwing in the buuthcﬂst OCCATE mest viten in Decembor, bt can vary fruu:t Dotoher 1o
March, depending o the Jatll:u-'dl: Brecding arcas are mostly along the eoastlines ™ Cluich
sz iz usially une to (hree :Egh. E&fl‘.‘ﬁ- do ool beyin brecding ontil ot least Gve yours of age

42 Browd I'elicon {Pefevonus necidenfolic carftnensis)

Pupulation

The brawno pelcon s ane of cthe few species tn have achicwed some of the recovery goals
cstablished for it undet the Eadanmered Species Act, In 1985 the brown pelican was removed
trom e list for moeh of its pange on the sontheastern cnast ol Lhe 1nited Statee. Howesor, it
remaing on the andengered species 10 throwphoul he eest ol iy cange, including in Missisippt,
Lownsteny and Teww. Heioriclly Oere have been as maoy vs 5,006 pelicans in Texas alung e
coast leoml Freeparl Lo Galvesiom Bay, bul h:, 1955 unly aboul 160 bieils were observed anoually,
and ¢hrowegh 1974 only about 30 romained,* Since 1974 the numbers have been slowly
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inugeasing, hul recruilment remaing low”> Tixan populations in wintzr sdll tend to be small
{less than LN annually boewcen 197 and 1581°% T during the apring and sustmer the mom hers

incioRse,  Frec hnndred werc reporied dloop the Towas coest ducinn the spriog and summer of
19T

Qrngnally, pelivnns cxpogicnecd 8 major declioe flrouph dircet mortalite and Eailed
wecruibmenl @i v oresull of organochlerine pesteile pollution. Their reoovery hay besn sy
hammpered by loss of suilable halotad, oo dislebence Jowers podoctilyy, parssitic inleslion,
cummercial spd represdonal Bebing aoetivity, pesdeice polboion, sedimentation (lowers watcr
clanily, mubing Gsh prey Jilfeull geosee), and coasial viligas devrelopinent,

Geopraphie Raoge and Habiiae

FPelicaps nest and winter in Texes, although not necessarily in the aane apeas. While some
populations prosent avc native, ic i3 thought chat pelieans from Menee and other srery vkin van
be found there, Wintcring pelicans tend 1o be conceniraicd on thc contral and southomn voasts of
Temad, Cotomics, however, ocan be tound as far north & Mataeorda Bay,™* and they arc
infroquently sighted in the Erocport-Calroaton Bay arcw [Bramoria Co,) within thear hizstorieal
1'13.|:L[.=,n::.2"~| Mesting colonics have becn established in cighe loenbions along the const, bepinning
only a2 [ar narlh a: San Antonio, In 1930 and 1981 ooc paic nested on the uppor Toxas Coast (o
Cedar Lakes in the San Fcpard Metional wildlife Reser,>®

d Hahit

Brrron pelicans diwe to ewpiure their prey, woully by flying al the surface and then
scooping fsh vp off the surfaec and to o depth of one meter. They feed predominaply oo fish
Al WAl congme morc than 25% of thelr brdy woight daite™ Pelicans mec at the top of the
marine food weh. They are wdapled b po without or with Loy 1l2aeels of [ood for exstended
nericals:, however, repraductive susesss genemlly 6 affected Lo Bl availability petsisie for
servarat years in A row® Palicans can live up to 23 year.

Dreadinp ood Mesling

Pelivans bepin breeding al three vesrs or older, The breeding seasen bepgins [ron mid-
Febmary to ealy March and requires approximacely aight months, Nesting is fairly prolonged in
the lower latitudes of the pelizan’s cange. Ciuich slze iz penerally three epps, although
productivily depends on how mony fish the edulls can ceich. Additional clutches are laid {atter
nest o1 edf desttucuan] i up Lo 26% o wild polonies. Posledginp survival is Jow (2431500,
but onue the young keatn Lhe skills necesaty e catch 1sh, ks chanoes of sucdval erease [ > H0%
amual kuravsl tabe). Becorditmedt proalems ioils Tesas range included the adults oot pesting
and a hiph nest martality, documented from 15944 74 Sipee then, an increasc has boen
reconded;, from 18G4-T1 44 woung (betal] were fledged, frnmﬁ 1973-31 this number mcreased Lo 2604
{tntali}.‘“ By 1962 there were M0 breeding adults in Texas. ¥

Theie present breeding distcibution sxiends [rom North Catelina theough the Gulf of
Mzzico. They nest almost exclusively on islands; depending on the locatior of the colony pelicans
nest in Lr2es, smatt shrube, and on 1bhe ground Prelerred izland types sro often humap-made
dredge spotke sl natural sund spits slightly above sea Jevel thal are small enoeph to be
uinliabited by humans and Far ecvagh Bom the mainland so thare ave no oawmalian
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pmﬂalcl‘s Deliverns abar wxe sandhars o drodpe Jsla.uds as halilled Mor coosting and
loafing** Palicans are ¢olunial In esting and fecding® Colony siee is olien dependant on
the wmouwnt of nesting site available.  Althouph pelicans sre oosasionally found ovsside ol the
barcier islands {uswally nor fucthcr dlian 24 wiles ellshore), their primary babitat is within the
variow estuarine bay systoms.

F.43  Piping Plover {Charadrites mefaduy)
Fopulstion

The piping nlover is 4 misraory shorebint thal Bes been Habed As threstened on the
Tederal Iindangered Species List sinec Jaowsary, 1986, Tlwre xre cacrenfly o sobspecies
racoonized, the Aladlc or eastern piping phover [Chaermstsn s melodys maladus) and the nterior
piping plover (Choradroy melwduy cnsmeincies), Both subspesics are considored as threarenad,
however, theie status 2od cecovery are assessed separately. Tn addition, the spedier has been listed
separatcly for it breeding and winlenng ramges. Tot the purposes of the SPR expansion, it in
predominantly the inleror piping plover zhat i of interest. There is pot much bistotical
lortnxlion on the plover, but =ncugh to show g substantial deeline ¥ [t is catimated that the
tatal numlzer of ol subspecies 8 less (han 45000 (neluding 697 brealing poins of interor piping
plovers ]Cll::iled e Grreal Tokes (17 - endanpersd) and Wrthem Great Plains (i -

lhrealem:d]
Humlat loss and deyeroction and eoastal oil acivitics bave been the primary thrcats o the
ploncer in i winbering hahitat.  Tiredppine activitice and othor desclopment that desteows or altorn

bedchies aml rnuddy sondClats resulls in hakilal s, a5 does cosstal ofl actinicg

Foomraphic 1iaoge aud Habitat

Dhespile the Fart they are in thedc winter ranpe for mose of the year, the majncibr of ficld
studies on povers hepee Joensed on thedr breeding snd nesting habits and babitat: relativelyr Getle iy
koo abouk their winlceiog coolopy, This & problemate Tor the eecovery ol plovers sioce (0 has
bren swgpested that winter may be an imporeant paet of the zroeal owle -:lEI.Eu:lmg Laodialiy of
m{praliy shorchitds.™ The infcdor piping plover breeds in the Grear Lakes and Nocthern
Great PMlains remions of the ULE and Canacda {vom March woti] Aupest The reemaiding eighl
monthe arc spont winkering along the Gull’ Coast [vom Florida Lo Rorlthern Mesde. ™ Tmgzcty
to the plover da itz wintcriog ranee sl veed (o be examingd (relolive (o impacls gesurdng in dhe
broeding arcas), 1o particular, Joss and modilication of habitel has heen indicated v be 2
potential probism, &5 i hus besn auggl:btmi thut specific siccs may have importanes for both
brecding and nog-biceding birds. *L Becauwse adult plinwers are n:f.-ur:lv:h site-faithful, loss or

altepation of habitat s & paricular problean,

Recent anedics have hogun to investigate the plover move thorougldy o its winfer raope.
Plorvery hever heen sighted mainly on larze aweas of interfical Gaks, trpically ephenierat sand0ats
andd saruly mudilacs, more often than the open, sandy beaches they nsc during nesting and
breeding, This Ly be acavse mueh of thedr lime i spent lorging for [uod; lew bitds have been
mL,hE-:n! IDL‘ISHJII, Homeewor, in the past plowvers have hean more sieomgly E‘IHHEIELLEI'I willi hesicl
am:a.s*‘q il kas bean Sugyreslend thal due (o the merzased vrban and iodustral exprusion op
beachies, plovers ave been foreed oo find newe hahitat. 53
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Christings bird coutl data Irom 1978 ontil 1444 indicate that plovers ulilize most coustal
beaches and hareier islands in Texas a8 winlecing hubitat™® A sorvey af $0% of the Texws coast
ahorwed 553% of a1l the plovers wintering in Lhe Ol (2095 of the entire plver population’, and
the highesi density,™ Censuses taken [tom 1983 o 1955 nated high concentrations o :Elm'cm
necurting i & rumber of Texas soualiss, iocluding Jefferson, Chambers, and Bramoria.-
Recreational and commerciulinduittial desclopoent o the arca bas led Lo inereased recreational
schivities, Bration of water levels, stabilization of cphomeral babiral ond, consequently, @ decline
in plover winker habitat, cstimaged at 23 mosh as o 30% boss, willh more woistal development
rmminent

D 12y LBe high umuound of human and habitat disturbanec io norshern brecding aod
nostig afeas, The leproducllve sutues O plovers & sl very low and highly variuhln:,ﬁ{" maaning
rhc continued survival of broeding and non-breeding birds during he winler 35 cridcal o the
maintenance of the popolatioen.

As parl of the rcr.mr:r_',. plan for plovcrs, much of theiv habitat, breoding aod wintering, s
10 ke Federally » nrelected #1 This can be difficolt becime ephomoral habitie by {5 woTy THEILE
ix difficult oo dosipnate. Essential habitar sitcs, required becanse of cowplete plover dependency
for food and nexting, have beco cstablished to help mect the recovery objective and have been
deszthed and mapned, ¥ Freontial arcas {eosstml boaches, modflals, and sandllats) desipnaled in
Teaas melude Sea Rim Sate Park (Jefferson Co.), Brazes kland Stau:_l’ark:, aind San Benard
MWL (Brazoria Cn.).

Taod TTehils

Eelalively Kille 5 newn aboul the diet or Lhes Tomyping behavior gt any point doring the
anhual oycle. Thelr diet secms 10 conlain ofpénisms malinly Moo the doierlidal area and is
thonzht to mc]ucile- tatihe worms, crssleceans, molluiss, other small mannes ammeals and Their
agys, and innests 52 Druring tho wintor, ploscrs 150 open ]"-C“'-I-."hf"'i muddy sandfars, and dunes of
the Gulf and e adjocent affshocs (barmer) slamts for Fc:dmg,

Erecding and Nestinp
No brceding oceurs in Texes, Louisiana, Mississippd, o Alobuma.
Fdd Londishana Black Bene (Drsws omericwny kemfes)

The Lruisiang black bear i3 a Fedecally-desipnuled threwioned specias. Black boar
pupiiieos haoee suffercd sedons deelines as a result of suitable hahitac destroction and
iragmentation, illegsl shooting, and loss of genelic purity vie cmiss-breeding with olher specos.
lopulation densily ol the Louisiens Bleck bear can range op 1o -2 indisddeals per B0
wile® (ne grudy estimated a populatinn of S0 beurs i THK H,E'I_'E,:-. i timberlpnd in the
Tensaz Kiver Basin, bul Lhe relibelily of ths Opure s onknown. i There are o pl:-puhtmu
data for the Atchalalaya Biver Basin,
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Ciznpraphic Range and Habilal

The hear histodeally inhabined castern Texas, Lovisiana, ahd souileon Mississippl™ bul
more thun 805 of its ﬁl.lltﬂh']l:: habitat bas becn damaged by humwan activitics. ]J:Lru-::u]all].? lamed-
clearing for agr icullore*% As 2 resalt of habitat frugmentation, the black hear's habitat is
curcently imived to the bottomland hardvwood forest hobitats of Louiziana (o the Tensaw Biver
Hazin {northeast Tanisiana) and rhe Atchafalayas River Basin (sonleast Louisiao), ™

Three primagy visble populations of the Lonisiana black bear arc fovnd in the Tensamy
{388,000 acres] and Atchatalays River Basing (1.5 million acresy;, one i the Tensaw and two in
ihe r‘tL:;hsLI'aluj,-'n.m Thes latlesr L are Tocated i Thery and St Mary Parshes, which contain the
hight’:ql black bear populsbiens in the stae. 1 Thu“gnmun andl required habitat for the black
bwewr 35 o larpz arca of iolated, ondistuehod foroet.' The hoam wbilize sroas of high hahbitat
diversily, ax mn%g'tlmgr: in halh the timbered aress of the forest sod the sucenlent vepelation of
foresl openipps. '™ The bears wbjlize ol cppress leess, hollow Lopehs poam lFI::vI:::i_-? and
brushpiles located in chick vepotation aod densc undetstory arcas for wintor doms. ' Areas af
thick cower alsa sorve a3 “cacepe cover'=—-an imporcene compornent of boar habieae that sllows boars
e+ wvid human encounlers in an incressingly Mapmealed enviconmenl.”” The
ol chenoe/polmed bshrul undersiories ax well as the verellive repnowldn of Briaes, vies, sapliops
provide cseape oovce A davhod mosting sites,

l'hr‘ hiAck bear v vory mobile and can coner large distances doring deely ﬂ:ln-.urmg
aclivities. ™ Tra.l]s and small roads do nof dlsmpt boar movemenés or habital use in Lhe Tensns
River Bagin, ™ Howe range size [or acdult raales iz up 4o 40,0061 acrea and for adult fomales is
np ko 1E ] ATITH.

Fuood ITahits

The: black heur, an omnivore, feeds pimarnily on v::g::LuLiun-?r" TTndemstorny plaais in
timbered areas Eound in rhe black beac's spring and snmmer dict nchde bluckbermes, pokegessd,
glderberty, devil’s wallang stick, Trench mulberry, red muolberry, grapes, domyoods, and paw
paw.‘m Edpe plaats and plants o lorcst opeoiops cancl by beaws inclode oats and wheat. Boars
ilsay wat hogtles, grubs, And other [overtshrases found in decomposing lops. Tn the luee Fall and
sarly winter, poior o dr‘nmng ‘I'onzas Basin loars ﬁ:a:r.! nn nak acoms, beechmirs, and nuts of
precan (haed mast crop) in onder Lo huu'l-:] Fal reserves.” Uunn_g 1bis Lime, the hears moe
exbensively aud fornac: -::::mtmunusl:.r Hard mast food i a crideal food souvce duding this time
ol the yvear, eE

Treeding

Black bear moling kes ploce during ithe sommer monlhbs, amd cobs aee tom o Lhe winler
dens aftor a seven to eighl moalh ges:arinu persd, Lack ol [ond car deceesge lifler skex, which
nannally rangas fom oee to e Females penerally nws birth every other year, as the uebs
slity weilby lh-: muiber for & [off year. Temales utlize brashpiles and hedlow cypress liees as nalal
dens.
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Fa.5  Alabama Hed-Bellled Tunle (Prevdersis alofmmenric)

Populaion

The Alabama c-bellicd turt!nr. also koowwn as 1be red-belly, i listed a5 a l“hdumlly
ciwlangered sporirs and i protested in Alabama, Total popalation size ol Ll-m SPELies
unknown, but age class dawa o the Luedls supmest i serons declining brend. ¥ Of the taventy.
four lutlles cauphl between 19%8 and 1971, ten w::n: juvenilos, end of 260 turt!cs coliceted
betwean T571 and 1983, anly one was a jum&n'lr_' Relavely fittle historn and ecolngics]
indfcarmmaticon abeul the red-belly has been collecled,

The factors conlilbuoling oo (ke decline of {hi species mclude: epe predation by both
natural predidors (ep. Ash coows, fire ants, and humans) and nest disturhance within the nes
ared; cipture for the pet frade; prcdadeo on the tuccles chemselwes b allimavors, and reduction of
prjuatic vegetation in turtfe habitat from herhicides and storms. A combination of these Fectors
has led o low recroitmenl rales and a0 overmll smoll popobotion siee. T3z fikeely that ihase [nobory
hawe had similar eflects on the closely-related MMississipni rsd-bellied lortle.

Sewraphic Ranre and Hahjiat

The Aluhama ted-bellied turtle 5 conmdersd by most expecks tooooenr only in the lower
porlion of the Mobile Bey droinage swstem o Mubﬂ»::. and Baldwin counlies beginming @l the
confluenee. of the Mokils snd Topsaw Rivers Tt s most abundant in the Toosaw Biver
[:Ealdwin Co. Thers have bear olhar reporis, cucrenl and historc, e Little River Slale Park

Take (Monroe Cod) and Dauphin Tsland [Mohile Coly. Sighlings have alio placed the Geecle i
LEae T'I.-]'.I.ULlEd.tdbLlLlﬂ-ﬂ Hiver, the Pascapoula Rivel, dramage syslon, and Horo Islang in
Mississippi.™ However, the turtles Eound there have e tentatively placed i A now taxon,™

Srudies prior I:r_r | s altl:mpt:d tn estahlish the range of the red-helly outside of the
Mobile River s:,.‘sh:m 1 itk emphasis an the Pascagouls, Tecembia, Chostawhelchee, and
Apalachicola Bivers, teebee drainege sysbems and the Takes on S0 Yincent Tilamd were sampled.
Dczpite the similsrisy of kabicats to those found in the Mobile Biror systeem, no Alabsams rod-
lesllice wisrs fonnd, supporting the cnnclieinn that the red-helly wae ondemic tno the WMobile River
S5THCIT.

The turtles found iy the lower Pascagoula aystcnl, curncutly labelzd as the \-lississi]:r]:ri -
bclly, arc thn:nugIJ.t to b closcly relatcd 1o the Alabama red-belly and a formal identitication is
PTEPELTEEL{:ELEI It 18 nol kenuvan hreva lanp Lhis hFﬂLH:.'h Rus been in existence. Uncomlirmesd
sightings of red-bellics in Mississippd Sovnd prior bo 1950 have boon suepeste:d o b both the
Alehama and che Mississippi ted-belly. The spparent lowr numbees of this new species indicate
that it is endangered. However, prowection under Endangered Species Act is not possible withowt
Iovenead idantification and recopanition ol thiz allaped new lavon. [ i reasonable by expect that the
luriles found lhere are volneraole Lo the same pooblems as those i Mobiie,

The red-lrellied iurtlse inhabis fresh 10 moderately brackish walaes of sieeams, channals,
lakes and slowghs. It prefers broad, densely vepetated expanses of shallow water that provide
substrate tor cover, predatot avoidance, food, and basking, Substantial doorcascs I the aquatic
Vopiation ocouiring s a resull of stores aod the sprasviog of aq uatic berbicides have khad
corrzspondingly detrimcntal cHeets on che tortie populations, B
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Fawal Hahits

Red-bellled tustles are primarily, i sor exelnsively, kerbivarous, ™ Eladea (Anacharis
gp. ) aod clher ayuatic vepelation o holievsd tobe & primay Bod sonree; it has receotly heen
Gepleted, huwever, perhapes as w teult of herbicide applicaticn.”

Breeding and Nestine

COrpen, sandy areas are required for nesting. There is ooly one knows primary nesting sile
tor the Alabama red-belly ]u:u:atgf] afr Sravine Islaml {Baldwin Coly ulthough it has been sugpested
that fiptles may nest elsewbore™ The lurtlss return every veilr o aesl at Lhe same @l during
g thres month panod. Clulches genarally amlan fur to nine eges, aml averspe clooeh sizc i@ six
aops, This habil, combined wilh the hiph concertration of nests ina small wres bag =8 outde eeps
vilncrable to oll revreational and predalory batan activily, 3o ahlilion o peedesan by Tish
crows, allizavors, and fue ante.”” Studies of nests n 19748 and 1985 have showo martality has
bron ks bigh ne 100%™ The coology of ather closcly rolated spreics snggests the ced belly
Eermales nest more than cnee jpor year. Disturbaoce and predation of pesting areas was (e mos)
llkzedy cnuse of the suspected ko of the rocruitment rate the red-belly decline.

Fad.f  Hustorn ledign Snake (Treemrrhon comeas rodie)

Fopylation

The sasvem rdigo soake has boon listod as threarcnes wnder the Federal Endancered
Sporizs Act sines 1978, Uthcr namcs for the snake arc bluc indigo snake, gophcr snake, and Glue
bull snake. It iz considered andangered in Mississippi and i pratecied i Alabama Althoogh no
da:a are available concerning the numbers in the populaton, ic is ooghl that the snake may be
ialacively abundane in parts of its e in Florida and Georgia. Seriows declines have beer
observed throughout the rauge, and Lhe snake has been extitpated from many areas. Sewvcral
eapanmenta] reslockmgs bave been aliempied in Alabems, Georgra, Sculh Catoloa and
I'-“lississippi.%r Ecstocking projocts wore oondueted in Harcdson Connty in 1981 and Martion
Counky in 19a "

Nampral limiting Eactors fon the snake are unknows, The most serous canse of the snale's
doclineg has becn destruetion of sujtable habjiat do to hovsing deyelopments, agricolbire, sod
forcsiry practices. In addition, the snake is in preat demand by the pet trade, Gassing of gopher
tortoisc burrows in ordor to drive out rattlosnakes 11ag alan hecn detrimental bocaurs the indigoe
smake fwhich is Harmless) regoently wies these burorse,. Habilal bes o depradalion s probably
the mirwt imnportend Lactor biniting Lhe indigo smake. 101

Creographic Range and Habilat

At present, the indipo snakc occurs naturally ooly o southorn Ceonmda and Flocile, T
former ranpe & Lhoughl o bave estended fron soulhern Mississippi 10 South Caroling and
Florids, Thers wee sorne Distoric reponts ol s occersenec in South Carolina and Mississippi, buc
sightings have nol been docomented Fee some e, %% In Mississippi. no confirmations kave
boen made sinec the 1950% {Wayne 5.}, however, there was o reporled sighting 1 Stonc County
in 1977 and Junes County in 1985.'™ I has boen suggested that Lhe snake may still be preseot
o souibern Misissipp in lonaleaf pine atcas, where the gopher toitoisc necurs.
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The: habkitat preference of this snake varies semewlal by meamion. In poruons of ik tenge
autyide of Vlorida this snake is stronply associzied with xeric sandridoe habicat, morc comimonly
referred to a3 & longlesf pinc-strub oak assocation ™ Typically associated with 1his habilal i@
the gapher enttadze, alse w Foderally-liscod threatened species, The indigo snake wses (e Loekoise
hurows for refupr, ovsrwintering, nesting. foraoing, and denning, Lo the summer, the snakc ends
to move o apricultural ficlds and sicam-botom thickets, |"® sometimes mipratieg laroe
diatanecs,

Foud Hehits
The indipo snake is active during the day and preys uppon wany stall animzls, incleding
other snakes, ons, toads, lizards, small mammale, and dirds. They arc probably ac the top of the

lood chiin in the deric sandridge. habitat. '

Erceding and Mesting

Thie breeding season beging in late Cetaber and continues inio February, with a peak in
Dgeeiber, Efes. avelacing dne por ¢lulch. arce Bid o May and hatck within 90 oo 120 days

FA.T  Gopher Tortoise (Goplorus palyphomias)

Population

The yopher torloise decline has been the recoll of several loctors. Fivst, land use and
developoent has hoon detrimental because nf destroctinn of habitat and beceanss Gre exclusion
proviess the creation of suiteble babicst in the ares that is left ormises wilizs relabively apen
arcas thal got coough light for asking and roaintaining the plants and grasscs requited for food
Like the indign snaks, the tontoisc has suffered as 8 roault of capoure feor the pel doode. Both
Lorluise eges and young halchlings are highly vulneranle to peedalion, As a resolt of o very low
recruitinent rale the current population s guitc stoall and therciore is impactod more scecrely by
the: cther [aetor.

Creawraphic Ranpe and Habitat

The western population of rhe gupher tortoise (delined o the popelaion Dound wes. of
the Tamhbigbee and Mobile Rivers in Alabama} is listed as Foderally thicatcned, Becawsce of rapid
halital destrwction Irom current free havesting and ceforestation methods, tortoises a1o ore
liruted to & small rexion in southeastecn Mississippl I The extensive upland arces west of the
Pearl River in Misstssipni appear oo lack eopher tortoises.! ¥ The dominane free spocics
rasncfated with the popher tortojses” range in Mississippi s the Iongleaf pine; ocher assnciated
tree specizs include the lebloly. shordeat, and slash pine, Ty Marior acd Lamar ecunlies,
tortnires Are Find in oan geoersl habitatg: on top ot steep-sidod hills in pessclly sands, whores
eirkcy oak and lonaleaf pine occot; and on the sides ol hills in sandyr clay areas, with shortlcat
pines, anc blackjack vak.

This colonial spevics s found in xeric zandsy habitats from South Caroling throuph Florida

and wesl 0 18 soulheasiern adpe of Towiskng; willin tuese habilats, (e ranpe of e pojpher
feorlerses chosely matcaes the odpinsl tange of the loopbesf pine 12
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Three characteristics define the most auitable hakitat tor gophor toreoiscs: woll-drainec,
sandy soils, allowime for ensy burmowing, an sbontanee of herhaceros gnund L.Lm:r aml an open
canopy with spersc shirub cover that allows sunlight to reach the forest flooe.

"I'he habitat requircments of juveniles are sssomed Lo be similas w those ol Lhe adolls.
Althowply the babitats of western mopber torbelses mostly consists of [bogleat pine-surub sk
commugitier hcated on sand ddpes, the woooises nay also be found in field e<dnes, pastercs, and
HLUOE pLmser lines 1M The ecology of the gopher titoise’ habitat is in part fire-Adcpendent. In
ngens that have been ublizes] foe mber producticn, most {ires bave boen quickly eontrolled. This,
along with other Forestry relabed praclicss, resull o less hesbaceous Fronnd rover, maore shmb
mometh, Ao & mone slosed Forest L:um]p;.r.l Ly

The burrows of adulr gapher toruvses meerige about 4.5 meters in |C:Ilj!dl with u dopih of
1.8 meters, ' and & single tortodee often excaveies more thun oane bugzesw,' T Suvenile
eepher toptoises dig smaller burrees (hat may be as shallow a5 4 oo inches helow the

sirface, 11
d [vitg

Giopher torkoiscs are herbivores, [eading prirarily on srasscs, arass-like planls, and
lepumes, and availability of these foods HPpEAT Lo determine 1he carrying eapacity of An
arca ™ Wild lomumes, which sze high in prolein, appear 1o be capocially important in the
juvenile rovtoises' dict. 20 In ooc study, 95 percant al 2lf [eeding activity rook place within 54
melers of the barrow being nsed. 12! The availability of fial supplies pmhahh’ has & major
influencs ot [oraging distances and home Tenge sizes.

Breediny and Mesling

Copher Lorloises hreed sometime betwecn Fobruary and Seplember, depending upr.}n
locatinn; the peak lime for breeding aclivities ferms ko be in May and June. ' The tortoisc's
mean clulch sive i3 seven agms {mng:' 4 e 12). 1% Females on mverage Loy egrs tvies mvery
three years. Mosts amc cmeAvabed in sunny bure spols, nocmally n the monnd l.‘.li cprrvated sand at
the burrew eolmace ' and 1eod o be 2lout 15 e 25 am bencath che sucfues. 1% When
the hurmw entrance i shaded, nesls way be encivated in open aicas sueh as frelanes or
roadsidos. /28 Althouph papher toriobies live for appeoaitately 43 to 60 years, they do ot
maturc unbl thoy vre ot beenly

F.4.8  {ulf Sturgenn (Aefmenver pxprfopmefrees desnfod)
1t

The Fedarally threstencd Gulf smarpeon s a locge (1.8 1o 2.4 meters in lengra), hofrem-
feodina fish that hatches snd motures in estueries or vivers, and then fccds mainly in brackosh or
salt water, relurhing to ebvers and cstuadcs to spawn. 1o recent vears the populdtion of this
species has dooremsed drumatically. Comstroction of dams on cossie! rivers blocks the passnge af
thee Giull sturgecn Lo Useir wadilions] $paeting grownds and summer hakitat 1% Gulf storgeon
winter int Lhe Gull of Mexico and adjacent hays, and primarily use this hakilal Lor fesding,
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{:ommereizal fisheries have besn the major conttibotor o the declive ol the slurpeon
population, both ciough direet catch {how ilfegal) ond ws hy-catch, redpe and £l activities and
waste dispranl in sturpeon spawaing and wiescey areas have resulted in habitat loss spd
deferioration of watcr quality, chronic problems. Lacly, vowstal oil and gas activitiez have been
dodrimental because of spdlade 1hal (ends W impact the sturpeon in ite carly lifc stapes.

Cremerphie I jtat

The Crulf sturgzon’s cureent ranpe is fcowm Lake Pontchactsin, Louisiang, o Tampa Bay,
Florda. '™ The type of habitar preferrad by Gull steegeon in lhe Apalachicols River dudng
e Jale speing and eurby summer had w mean depth of 8.4 moters (range: 6.0 w0 120 welers) and
7 wean Bow veloily of 821 vmbec (Tange: 0.0 to W emsec).!® This mav not reflect the
historically preforcd habitat, but rather the best available 1o the Apalachicala sturgeon, whose
migration bas been blacked by dam construction.™ Fall migration begins in fate Scpicmber
and continues throngl Ckerober and early November; the yearty migralions involve o numher of
“slhopovers anl relreas” that the fish wse to sdfeet thelr ganoregulReony Balinoe, Fal

Protection of riverine habirats fs critical to the suevival of Uhis species 132 OF special
imprrtance are koown of suspected spawainp babital aml recky aieos, especially those wssocialel
with deep holes, ood nrens adjacent to snd downstrcam from spréeg rune These arcas shoald also
b manapsd in & way that prevents alleralion ol sediment, water fow, and weater quatiq,.-,m

Twvenile and subadult Creff sterooons arc eot uncommon in the firsé 30 o 50 river mies in
the Paseagoula and Peatl Bivers.™ In pencral, adults veature further upstieass and Uhei
abundance hoeomes progressively smaller Lhe larlher Lhey go, making the estimation of theit
abundance ditticult.™  Adults seam Lo bz more common in the Pearl River than jn the
Puseagcula, and jt s possible that ther move as far oorth as the Ross Bametl Dam during
Iighwarer. 8 In 1484, 4 160 Wb, lemale was caoghl in the Pearl River just south of Jacksan,
Mississippd. 157

Reports of matare sturgeon in the Pascsyrowla's main nbntanes, the Tesf and
Lhickasaediay, are linile]; ope was couphe in Chizkasawbay near ‘.-‘*r’a}'t'hﬂ.:?.]'m.r'nr:n.13‘g M ane study
ane sebadult wae caughe during 30 nee nights in Juae 192773 Hisloncully, Culf sturgeon
populations have inhabitcd both of these eiver syslems, 14

Food Flalrits

Gull sturgenn ve and foed in fresh to brackish waler [mm the ime they hatch until
ahnul nge three, when they begin to Bxllow a migralion patiern similac to that of the adulés, 1!
Curreotly, inlormation is lacking on e tvpes of habltal and [ood suerces used by hatchling and
juwenile sturzenn, %2 Afrer they have reached fve ur six yeurs of sgc, they probably focd
almost cotively in matine ar estuarine walers during the wicter, and thon live primarily olT ol
stores] Tl whiils in cheir riverine snmmer habitat (March Lo Oelober). M In the dverine areas,
the diet of the sturgeon i probably dominated by plant material and debeis, ™ Cull sturgeon
ut estuadThemanne witers feod promarily on veitelrates including hrachiopods, insect larvac,
mellusks, worms, and crusluceans. 1
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Breeding and Nesling

wTigratiom fram the Gulf or bay arcas 6o dvorne spavming orornde hogins in [sec
Fl?:'l:l:ruar:,.'.l Linlteal sturlizs sugpest thus Solf sturgenn retum b spawn in the siceam where
thesy hatohed 7 Sturgeons do not spaen every veor; malss spawn ol inlervals ol one 1o (e
weeprs, And females gt intervals of thres b fiec 3::5.::-:.143 Mom-spawming adults obten participate
in the xomaal spmng T“Eg_THL‘i[Tﬂﬁh]"H Mlale Adlanbic sturpeom in Sooth Carcling [241 apawe 4t an
averape dpe uf eipht vears (Tange 5 0 13), and I'::malea_::lpnwn at 11 years (rangs 7 1o 19).7F
Each fmale produces boeween 1 and 2.5 million egps ™! Spewnine takes ptrce cver hard
Bottomed arcse, snd i poole Delow watetalls 132 ‘Lhe cppn arc demensaf snd sticlop, and aall
adhere tn rock, praval, aquaetic plants, and other obpecls that come iolo ther path. Spivwning has
beea veported in water temperaturss of 13 thooush 23 ol 132 Tncubaticon period ranges Frorn
4 o 168 howrs, depending, on (he temperalune of the waics,

F.4.% The Red-cockaded Winnipecker (Ficadder boreafis)

Populatinn

The red-cockaded wondpecker has hoen on the FEndanpered Species List sinee 1570,
Oincc abundant in the open pine comsvaecm thoouphoul the southeusiees TTniled States, s
sprades OF wondpecker hes decliped due o dew-culling of e southem pire forcsts, Alchough
ooly rouph cstimates on populktion size sre gvadluble, il is knowa that this species of woodpeckcr
has een disappeaning precipitously in the (st fow decades 't In 1978, estimated prpruliticat
neluded betwesn 1,58 apc 3,500 colonies snd fmm 4,500 o 10,000 bads, L=

The main eawses of the declioe of the wondpecker himve heen habitat less and
frapmenlation, and wiswanaped forcse-nze practiees in the mature, apen pine focesl that fhe
woodpesker requires tor suvival Lhis has lod to very small, reproductively solated, highly
cndangered populations.

Geopraphic Ranee and Habitat

The red-cockaded woodpecker was once widely disiributed and abundant throuphonl the
southepstern Uniled Stobes from soulbessiem Magyiand and Koatocky wegl 1o Misaoin and south
ta eastern Texas and Scuth Flocida, Today the range of the red enckaded woodpeeker includas
porlions of 12 southeastern statcs cxtcnding frem casc lexas and sowthenstern CHlubuma
eastwird throughout the Goll States, sooih 10 Qe Big Cypress Presenws of south Florida, and
nocth a3 Cer o8 Tononessee, soulf-oonival Konlucky, and casicm “.-"irng.ﬂft.h'Ij The range of this
woodpocker prohably once included sil of Missisrippd, crelusive of the loes: hills aod major dver
fiood plains,. Rorent data ghow that the yerd-eneleaded woodpeskor bas been siphied n the
sauthern tao-thircs of the stafo, [t his nor been found in the Missisippi Telts and onby
spocadically in the northern counties. ™

An averape home range siee lor the red-cockaded wood pecker is 200 actes of undisheebed

mature pine forest Tags o ragmentation of matwre pine slands withio the rangc will nogbdvely
alfect Lhies woudpecker, disrupriimy Both 3l Teeding, and bressBeey pal[ﬂms.mﬂ
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The ted-echaded wudpecker specializes in sealing loose bark Mmom pines by captune
inszels, cellipedes, and sprlers hidden beneath. Loose balk of older pines provides oprmum
foraging cenditions; the bark of younger pines acd of hardwocd trees adberes moce Lghtly 1%
This woodpecker needs a largs loraping arca, Males dominate fomales and usually luke Lhe hest
Locaging siles (1e, Lhe upper tronx and accasionally oo larger limbe}, Typically neither sex will
torage below the level of dense (eresl midslone. Thus, mals dominanee Burcher cnhatces the
need Lor older, Jarger pines. Tn ymunger stindy an cnersaching midstory may rosult in inadeguate
foragny for the Fornale, L0

Ereading uned Nesting

The red-cockacded woodpecker Ives (o "chos" aad exhibils commuonai nesting. The averape
age uF the pincs thar this woodpeeker vses to excavate caviiies iz aboul 93 vears [or lungleal pine
and 75 yenzs for bablaly snd other southom pincs, These ofder pines are better fon excaveling
cavitics booause, wpically, heaciwood Lubgus makes them sofler Lhan hardaood rees.
Furchormore, althongh the g sap o e pioe is critical to the red-cockaded woodpeckers
defense against pinc climbiag predaors, those older pincs do not bave an overflow ol sap thai
eould potentially trap the woxpecker inside the newly excavaied covity. 11

T red-cockade] woolpecker is o ulan birl 1% Each ulan Lypically ocludes o brealing
pail, their voung of the pear, plus additona] male young Dom previous breading seasons. Clans
with additivmul mules scting s helpers fledpr mone yvoung than those without, Thus itis
important that the colony sice spd foraging hatitat b adcquats to sepport these hofpows az well
ax Lhe hresding pair

‘the clans utilize and defend a cluster of nesting and roostiog sites. ™ Territory
stabiliey is cohanced by inorcasod uialers of nscable cavitics, Cavitics arc known to be used n
crocss of 30 yoars. A clag way have {voen une w3 thiry cavily ieees, including toees wilk
eonpeled caviles, rees wilh coaties voder comstretion, and bress with sbandoned pavities. 15
These provide allernalives when compebing species ane present. They alay prondde ot sites for
belpors, inceeasing the chapecss thal helpens will survive o assiit with the reenng of the young.
Breeding and nesbing aclivily takes place in the spring. Fomaley oy foom owo to fve opes 1o lats
April through carly Mav or latcr, The egps haich in about 1en days and the voung are able 1o ly
in 24 1 20 daps 193

FA.1) Ringed Sowback Turile {Gramemy ovalifere)

Mopulaticn

The ringed asmback tortle has boon lizted s oa Federally $heastensd spacies snce 1986,
Habitat availability has hecome the primary [miting Relor foc s spedes a5 8 result of oo
hidbiliad mudibietion fur flood control, navigation, and escrvels eonsliuclion [ca, Ross Baresd
Reservodr) and bias threatened the survival of the ringed sewhack wurtle 1% Moch of the
hubitot reguired tor nosting, basking, and prodator aveldanes is aliered detdmentally by thess
practiccs. Floodplain clearing and coastruction huve wilected 21 pervent of the turtlz's ranze aad
threatcn most of its remaining habiaL ¥ T addilion, the ol i achecescly affected by the
ol and invreosed sillalion that ocows as & result of contfuucd ciannchizaiion Ln the Tead River
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System and by pesticide mnotf from aaticultural iclds. '™ These practices adversely impact Lhe
turtles” faod sources and can lead to fhe bioaccumulation of toxic substanees. Collecting for
cotnmersial purposes and hunting atso have caused declines.

t hic B | Hpbi:

The specics currently is found oaly in the main channcls of the Pearl and Bogue Chitto
Rivers of Mississippi and Lowsiana, '™ The turtles prefer vmpnlhsted tiver hahitats with
narrow chaoncls, modcratc currcnt, and abundant, fosting or cmetging lepy or debs in deeq
water [or basking in (he sun. ™" Busking way in Gt be necessary for the mrtle’s survival, and
Lhe slrees Lhus should recedve suicient sunliglht.m They also prefer wide boaches with lares
saml and gravel bars [or their nesting habilats. "2 The trtle is only marginzlly adaptable for
survival in pond nor lake habitats 17

oo

"The privay componcnes of e turtls's dist ure snuils and olher mollusks, which requine
high watcr qualitr in omder o thiwe, 1™ Tuveniles and small males mey el insects.

Brcedine and Mosting

The turtles build nests [approsdmately 19 om desp) on kigh siwid bac of the rivers; the
eaps are covercd with packed sand to the top of the vty 1™ The iucile’s egg incubation
penod i unknoswte A very important factor in reproductive suceess is egy morlalily, which can
erxcmentd Q0% as a result of predatery aclivitica.,” Data on cluteh size are scarce: one study
reprrled Lbal a tuelle produced seven reaz during the breeding sessiam, 179

F.4.11 Yollow-blotched Suwback Turlle (Grapiomys Tevimaceletz)

Pupuailjin

‘The yellora-hlotehed sawbick Lurlle has been lsted a: a Foderslly threatened species stace
19%]. Tt faces many of the same problems as the raped sawback turtle. Tt has also heen
threatensd by many factoes such as habitat modification, hunuing, commercial collecting, water
gualily deyradulion, houating, and hish noss predation,!”  Charrel modifications, Jood
conlmls, and oavigalion meagares have resulted in the destruction or allerution ol habitad
required [or nesting. basking, and predator swmidanee, Cravel mining has increased turbidity snd
sedimentation in the rivers of interest,”™  Pallution has resultsd in bosucunulation of toxic
chemicals thal has depleted the turtle's foend nu]'.rrﬂ].r.ml

A mark and recapture study done by Fsh and Wildlife Screicc aod the Missksaipng
Deparlmenl of Wildlile, Fisherics, and Parke cotimuted that aboul 336 wrties por mile were in
existence in the lowor Pascazouls River 1% Papulalion density for this tortfe is rester near
Wade [Jackson Counry), and the hipher densities continue downstrcam for approdmate]y 13
milcs; the highest densities oceur berween Wade and Vancleave (alse in Jackson ﬂﬂuutj.rj.‘ﬂe'
The species olse occoes in short fributarics ncar the Pascagnula River. "™ Twile populations in
this Chicknsawhay River were lound to be smalle than in the Leaf und Pascagoula Rivers.!
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Geopraphic Ranee and Habitat

The yellons-hintehed sawhack turile is coreally endeniz (o the Pascuponla River syséem in
Mlisvivsippi, and can ber found in the Leaf, Chickasawhay, 2od Escatawpa Rivers and nther
tributarics, ™ It profers rivers thal ace wide encugh Lo reserae al dewl sevetal houwrs of
sunlight pet day for basking and will avoud small streams and crasks thatl are shaded by bonk

LA, LA | foquires 1vers willl modesale cuceenl, seomd or clay substrale, suand baes or
h:ur_hm [ir nesting, and spaps or lops for hasking. 155 The turtle alio necds rreers with
pleniiful fopd supply of wollusks and Insect ‘arvie, The pofulatian disteibalion of this orde
includes Lhe lollowing courfies of cotcern (e, counbies 1kl the Richlon pipelines. crosses):
Perry [Leal Baver, Tallhals Creek), Ureene (Leal River, Chickasawhey Rreer), Goorge
(1*ascagiule River). and Jackzon {1*ascagouls River, Escatawpa River, Red Crock, Black Crock).
‘I highcst population donsitics oceer in Jackson County,

Tocwl Hzibals

The dict of the turtle comsists of large quantitics of melluaks a5 well As insce. 2™ The
turtle may also eal plant mzeerials, alpae, breoroans, and spnnges_m“

Brecding aud Nesting

Nesling acoums [mm May ﬂ'lrnugh Tuly wn sandbams or beaches well ahove Lhe waler lavel
ond tlose o the vegstation line. ® ]:gg murld]:li:,. has been [nund o be veor bigh os many
nests are destroyed by predabots. 192 Afales probably reach matority :lt a].‘n-::-ut thtee o four
years of wye, while femufes malure ut ahoul gighl L Len yeans of d.g::,.

F.5 Totential Impacts oo Threatened and Endavgersd Species of Concern and
Fossihle Matipntion

Sectlon F3 provides ceamples of specibe impaces Ul polcatially could afcel each gpecics
of concere, assummg the individuals arc clost enoush fo proposed project arcas to be affected.
Bxaraples of specilu: miligaticm vptions [or mach species alsio wre provaded. Miligation actlies
[all imto Lhtee calegiries:

v Avpidatice ol hatital currenly used by Loe species {2z, remuling pipeloe routes,
sefeclion uf alkecnAtives);

v Mihimization by using lesst damapging constroction, vpeeation, 2od maintenance techniques
{e.g., directional drilling, spill prevention, cavciul choles of herbicides) I i s nol [asile
tor il habitat cuomentle uaed by the spoctos; aond

= Mitimacion of unavoidable adveese aflecis on hahitul currently used By the epecics, vsing
resioealion eechnlgues [ey, pleating o patticelar teogs specics alons BEOW cdges).

Speciesspecific mitigation opteons ore provided below for cach specics of concoro,
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K51 Hig Hil

For the Bip Hill alternative, ineluding the proposcd oif pipeline toutes e Hongton, ne
apoaics of concern bave hoen identified by USFRS.

FA5.2 Stratton Ridpe
Hald Kagle

Brine pipeline sonsivection and maintcnance may disturh rooerting eagles if rosting areas
extst near the ROW, The pipeline constructicon aed maintcoance 19 nok expected o distorh pest
activity. The bald caglc is most vuluncrable to nost disterbance, and no existing nests would be
:I[ﬁtur‘rflﬂ (1hes closest kneawn eaple nest 1o Lhe Strarton Ridge pipeling ROW s 3 loast 20 miles
way,

T sile Tacifilies end e pipeline are built at least ¥ milc from cegls nesting or toosting
stl:ca?m:' and if potentially suicablic cagle foraging and moosting hubilats are avoided, eacle
populatiuns should not he affeceed, To pecomplish s, eportant winter babitst and potential
breedinp habitel would oeed Lo be identifled. The pipeline could be routed o yvoid rawsting
trees aod potentially suitable habtial {2, areas whete nld-geowth Smber cocloscs sn open wndd
disenntinuous canopy)-

T, Pelican

Brine: pipeline conslruction amd maiulepabee ac not expected to affect the brown pelican
becanse mown populalions are sauth of the propesed projert area. ™ Tnland ail spitls el
should not affcct this spocics bocause they would Aot be near pelican habitat. Howover, if SPR
exponsion lncrenses oil lanker twadlic ar the likedihnod of a major spill in the Gull, there s some
chances of dircet and sub-lethal impacts to pelickes due we oil pollution

Berause of heir preparinus hebasior, fzeding habits, and preferenee for shellowr consial
witlers, pelicans ape bighly volmerable (o ol polleicn, O, from both small chronic spifts eod
large spills, decreases pomary pooductivity and thos fish availability, destroyvs pelicer hahitsg, and
may harm or kill pelicans by oiling the feathers, However, hecaose the increased chances of
marine spills duc o the 8PP, proposcd project are minimal {see Chapter & of the DELS), und Lhe
bremen pelicans ace nol lecabed 1n Lhe immediale viamty of he peoposed project, Bmpaces on
pelicuns should be minor,

DOL will comply with, ull relevent regulations and ven wse approprizle Lechoology
prevont and glosn up il Fpilla.

Iatcrbar Hping Plover

Bring pipeline eonstrustion and mainfensnse are nol expected o gltect the piping ploper.
Although phovers are highly sensitive to any kind of heman 1:1.115'[111'1::&11:1&_.ISIT known plover
papuladons arc south of the proposed project arca. ¥ As lang as pipslioe ROW routes avoid
plover nesling areas, and consleuction does noc disturly or alter the interior piping plover's habitas
{i.ee,, sundifiuts upd sendy mudflke), populatbions should oot be impacled by plpeline copstroctéor,
Inland il spills slzso shopld not affect this species bevanse they ulso would ool sceor aeac plover
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babital, Flirarever, if SPE expunsion incnawpses oil lanker ralfic or the likelfhood of @ major spdll
ity the <oll, 1hete i some chahes ol diceet and sub-lachal dnpacts Lo plovels due 1o el pollulioo
ool ocour.

il spifls in 1be Gmlt ould destroy ploves habilal. FRowever, becpuse the incrensed
chanees of marne spills doe to the SPR proposed pooject arc minimal (see Chapter & of the
DE1S), and the plavers are not located in the inmediate vieinity of the proposed projoct, impacts
on plovets ave not expectad,

Areas inhabited by the plover can be idontificd sud avoided, TXIR will comply with all
relevanl repulabions and can ese appropiiale technology to prevent and clean up oil spills.

F53  Weeks Island'Ciote Rlapche
Lonlziana Black Hear

Pipeline ROW consbruclion aml mamlerance may alleci biack bears i€ it fragmonts
suitable habitat. Sitc conetroction may permanenBy desieoy black bear babitat. Black bears are
knowa to live on Weok™s Island, hat their presence on Cole Blanche i8 oot conlirmad. A sunvey
would be requited fo determine {1} iF and where bears are presenl oa Cote Blanche, (2) which
parts of Weeks Island arc suitable hilack bear habitut, and {3) whether proposed SPIRL components
would be localed in this habitat.

"To mitipate sdverse effesty o black heurs doe 1o any polential habitat Sxgmentabon,
ypresa seedlings coull e planted ajong the edoce of ROWs, and thick ondemstory groerth could
be maintained in these arcas so boars can quickk find cscape cover. I rrraved cocidors” {ef.
thrdnape ditches lined with trees and shes) also caonld be built acoss clesring b Tacllitale
muvement of bears Lrom one point to another if babitat fragmentation soeors from mpelios
congtrucHon

.54 Richion
Alubum: Beal-bellicd Turile

Consiruciion of the pipeling alteypatie to Mobile could impact the Alabama red-bellicd
turtle if water quality degradation reaches dowmstream o the Mobile Ever sstem, which i 1he
tuartle’y hahitat. The closely relaled Missssipp] red-bellied tuede, 2 poleatially endangeresd sperics
that zlso inhabits fresh to moderatcly brackish sireams, changels, lakes, snd sloughs, bol pinbahly
would nol be alfecled by construction because iL inhabits 11 lower Pageagonla River, and the
proposed pipelire rontes lie =ast or noril of rhar area, If the Mississipp tod-helly hooomes listed
2% A Foderally throatened or endanpered spocics, possitle inpacts toom ko water o and water
qualily degradulion o5 cesolls ol RWT coubd be investigated furlther

If it 15 deslermined thal the Alobama red-belly's habttat woull be allested, consiruclion
tzchndques $hat minimize waker guality depradation soeld be used L miligate itnpacls.
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B:i1d Eaple

¥rine and il pipeline construction and ROW moinlenaoee moy disturk coosting caples iF
rmosling areas enst near the BAWW, 'Ihe pipeline construction and maintesanes s ol expecial
to disturb nest activity. I'he Bald canls © wost voloceable 1o et disturbonue, and no known
rests would he disturbed (o known nests exist wichin al least 2 mile of Lhe pipefine RDWI":'].

If sirc facilitics and the pipcline arc built ar least 5 mile Brom aesting or rocsting siles ol
the eapgle, and if potentially suftzble Earaging and mosling habilals [or Lhe eoagle ore mvoided, eapfe
populations shoold oot be aftected, To accomplish this, impociert winter babits: and potentlal
hrecding habitat wonld need to be Keniilied. The pipelibe could be roulsd Lo avoid coosling
trees and patentially swiable habilal (ey, arens whers old-prowth timber eneloses an open and
disconlinaons canoepy)

Enctern Indica Smake apd Gopher Tortodse

Poleoyul impuets on the indigo snubes and the ppher oricdse wre diseossed topstRer
becawse Lhese Lwo Specias share 1 commun hahitet [Le, the ndigo seike oflen Ives in gopher
roThHse burrims’)

The presencs of o snahes and gopher lorloses near propoesed SPR activiles al
Richbon ik unknowm, bat there 35 no cesord of & sighbog within af lewss one mile of the pmpesed
giles or BOWs in Mississippl. Howower, 1€ these spoces ams present alonyg sy of the pipeline
FCWes, comstruction could destroy the burmosns thet both species use. Comversely, ofter
erimslruction, pipeline ROWS in some sreos mey acloally cresie new habilal for these speuies.
CYonng tortoises are found in ficld cdecs and alonp power lingy,) Howeser, regolar spraying of
theue arcss with cortain posticides could harm the animals. Alsa, cleared srews created by the
muenlenanees of o ROW pronade silracive ks [or all-lerman vehicles. These vehicles could be

very destructive to any buiture hurmows along the BOW,

To detcemiee if oepber toroiscs and indiFo snakes are prescnt alono proposcd pipeline
J20Hs, surveys for gopher wortoise nrews wonld need o be conductzd,  Mpolines enuld be
rowcsd ta avoid fhess bunrrows, 1n penceal, pipelines conld be rovted ro aveid boagleaf pine
communitics, wiich arc associatcd with che red-cockadod woodpenkor &8 well a8 the indipo snake
and the popher tortoise. Care would be laken to avold endangered species duzing maintenancs
acliwities, and il kherbicides were Uloede Lo Barm sech species, ROWY clearings would be manually
mainluinell

(rull Stucpenn

Construction of pipolines and taw smter intakos arc cxpected to deprade water quality in
ihe Leal amf Chivkasawhay Rivers temporarly. The Gulf sturgenn (which aceums mainly in the
Gulf of Mexico and the Poscagoula River, generally downstream of the projeet arca’l may be
affected by water quality degeadation if the depradation and 1he sturgeon habitat overlap, Intake
of water from the Leat River, a tribucary of the Pascagzoula River, could alter wates qualicy
conditions in chas over by chanoing the salinity and hereasing concentrations of contaaieants
{eg., dioein’ Conslruclion of the Richlon site apd conslmetion of the pipelines acrmss small
vearor Bodiics (whon diccetional dedling wilt ool beoased} coald resull mincreased sillalion,
increascd coneontrabions of metals and othor contanirants coleaged Tom sedimenms, aod
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decreascd dissolved vooppen in thess waber bodies,  Becanse the bulk ol (hese environmenlal
mmpacts shoeol veewr some distance: upsieearn of koren slurgenn habiiar, the fish may not be
allecied. I poor watct quality docs cxtend downstroam into sturgeon habitat, ik §s expected to he
only for short Hme porods during constrockion.

Increasing oil input o7 the fkellhood of o magor spill or leak could norease the chances
of direet and sub-fethal impocts on Guif slurgecn due to ol pollution. Loaks or spills in cither
fresl, estuaring, or murine watets coruld allect his specics, Howeser, the inoreased chances of
gpille or leaks duc to the SPR pmposed project ace thought 1o be minimal {sec Chapter & of the
DEIS).

Erinc from a brioe spill i meol expected Lo allect adult Gulf sfurpcon because they arc
mobile and can @void che spill, 4nd beesose they cen wlerle al least marine salinitics. 17 tho
propused pipeline passes through spawning arcas, and a leak were la oocur in those areas,
haemlll etfects ot coos o laras are possible,

Spceific upstream areas inhabited by the Gulf sturpeon conld he identilied. IU furiher
information fndiceles thal waler quality depradadon in the Loaf snd Chickasewhay River may
affect Gulf sturgeon adversely, kese harmlnl construetion and operation methads vould be
determined and emploved. DOE will comply with all relommnt repoiations end can use approprialc
teehualogy o prevent and clead o oll spitks,

Red-cockaded Wandpecker

Pipeline construcdon may alfiect red-cockaded wondpeckers. None are feported o cxist
within at beast A mile of the proposed pipeline BOWs, bt surveys would oesd 1o be conducted to
comliem Lhat nonc aic preseat. The pipeline could b surveyed simply for mature slands of
lenglcaf and Jubloly pines. I ma siands wore found or iF pipehine BOWs were routed to avoid
Lhese slands, na impacts on furure popudations of the rel-cockaded woodpecker wonld he
eaqstted.

Einged Sawhack Turile

LUonstrnction of the Liberty pipeline may cause minot impacts (duc to water qualily
depradation) an the ringed sawhack turtle, which lives it Lac main channed of the Poarl and
Bopue Chitte Rivers ol Mississippi and Louisizna. Where the pipeline crosses tribotaries and
wedlands Lhat discharge into the Pearl and Bogoe Chitto Bivers, wenstruclion could cause waler
quality degradation, 1t is unkoown whethor the degradation wold reach sawback tuztle habitat.
U [urther information indiestes that water quality degradobion due 10 e Liberty pipoline
construction would affcce the sewbacks, less barmful construclivn methoeds coudd be used fo
mitigatc impects.

Liberly pipeline ol leaks could also affeet thip species adversely iF the: oil reached sawback
hahalal. Howewver, hecause the increased chances of ofl spills duc to the SPE propused pmjecl
are relatively small (sce Chapter & of the DETS, and the sawback Lurlles are not located in the
immesigts vicinity of the proposed projeet, the kelihood of impucts is small,

Brine Erom & hoine spill sy adversely attect the ringad sawhack turtle, whth nesrooally 5
found in non-suline waters {Le., rivering waters unaltected by coastal palt water) ™! Himesver,
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these tortlss arc mobile and can avold 1emporery =pills which arc Aushed oot by the influg of
fresshwabisr,

Arcas inhabited by 1be sawback Lorde aowld be jfenlified, snd the Libeoy pipeline could
be outed tooavnid these aveas, DOE will comply with oIl eelevant regolations and can usc

unpTopriate technolooy to provent and clcan up oil 5pills.
Yellow-blotehed Sawback Lmrite

Impacts on the yellow-blothod sawback tartle may ooccur if construction of ihe
MobleFascapouia pipaline ROW deprades water quality and éhae poor waker quality exbends o
map fuckle hobitat During fow flow perinds, raw waber intake fiown the Toaf R duriog sine
cpetalions iy redoce waler Morw enongh b affect this species wversehre The yefics-blotched
suwbavk turtle i kecen to ocewr near the confluenes ot the Leaf and Chickssmvhay Riers,
Consrruétion of the Mobile/Pasczpoula pipeline ROW by means other than direcrional drilling
WCELSE TRCCs 0L sErcame may degrade water that serves as habital lor the turtle or could diceclly
impawt the burtles. “The yellow-blatched sawback twtle generally preters rivers wide enough o
reccive soveral hewes of sun, and pipelines will be diceclionally deilled umler dvers greater iban
HIQ teet wide, bot mditcer impacls may oocur i silt and elevates] contamnanl levels o smeallet
upstream mribntarics avel down o thelr habilal.

Inland oil spills or pipaling ol leaks could alio coold also aTecy this specles adwarsely T
the oil reached the yellow blotched sawback rurtle’s habital, ITowewver, Lhe hereased chances of
spitts due tey the SPR proposed praject are thought to be relatively small (see Chapter 6 of the

DRIS).

EBrne brom & bring spill may adwertedy allect the vellow-blolched sawback tuede, which
trpdeally is found rm mon-saline waters (e, tverne waters unaffected By oosityl sall 1.=.rELI:|:1':|.1'J:IZ
Hovarewer, these furtles are mobiles and could avoid a temporary smill which would be flushed out
be the influx of Feshwater

To mitipale poleotial tnpacls, seeas nhabiled by the pellow-bloiched sawback lurlle coukd
be identificd, and pipelines could bo ronted éo avoid these arcas. LChrcctional drilling could be
ugedl to lay pipelines nader rivers inhabited by the yellow-blotched sawbeck turle ond uoder
wibularies b0 Lhoge rivers. TIOTS wall comply with pelewsnt cealstiony and smeld ose sppropriste
reuhnology fu prevent oed clean vp ofl spills.

I"l.ﬁ Comulathve Impacts

Cumulaiive impacts are difficult to address, becanse so maey factors are irvolved that 4
high lewel of wneesiainty is nherant. Cumuldlive iepacis cao Bare 2 species when a aumbes of
separaie conditions act additiely o synargistically to stress a papulation bevand a tolerable
threshold.  Comlative impaete nelaicd (o SPR cxpansion aolenliolly could aleed threalened and
endangorcd ipocics in four ways:

+ The ineremental incredec in the likelikood of an il &kpill in the Gulf of hMeoxico coold add
1 the oil fasllulon stress already esgherenced by peflcins, ploven, or Gull Sturgenn,
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v Huoman activity samd relaged distorthaneey (e, onisc) condd vaise the comeat leve] buman
disrurbance (possibly affccting bald capolos).

v Wuter qualily desradation could wommen slready dearsded riverine gnd ostoarne systems
{possibly affecting snumzenn or Rquatic turtles),

» Desiruction of habllal could reduce or Gagment already small areas of avalable habical al
g pren lostle beliw o required minimom of onpdisturherd sorenge.

Little inlormation is mvailable oo specific thresholl levels for Lhe sberoes ypes ol scressas
for theve threatened and endungered species, makmp it diffrcelt By evaluske cumulabive impacts
effectively. Lncremental inercascs in Gulf oil spills and hunaw activity atc not cxpected to havm
any oealened or cndanpcncd spozics of concorn, I iz waiikely thay, Gl gzaiaple, a small aooul
of il added to the Gulf doe to an SFR related spill, would posh the pelicans over their fokeranos
linir for pil pollution. Human activity should noe affcet bald cagles at all, if nesting, forsgiog, amd
rovsting siles are avoided, Similady, siream aod river waler qualily depradalion is cxpeeted 10 b
temporary and conrentrated in celadvely small sarcas,

Watcr guality depradation due we the 3P, project muy horm egewtic loribes or siecgena.
The yellow-hlelched siwbuck turle is known Lo live aesie Lhe propoged Fascaponla pipeling.
Waler yualivy degradaliom his been o Gacier mdedimog populaliong ol Ugs threeaicned 8poeics.

Bite construction may prove harmbul o black bear populations al Weels Tsland.

Pevclopmoent at Weeks Iiland already hos dimimished Lhe black beac’s habilal, Further exleasive
redncton of hlack bear hohitat comld resoll meextirpation ol the hlack bear [1om the =land,

| Snamnry of Poteptla] Impacts
The following rables sumiadize potential impaces of the Strarton Ridee, Weeks

Lbnd/Cole Blanche, sl Fichuon allernatives of 1he STR. cxpagsion on throabcnced and
cndangcrcd spoeics.
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APFINDIX G

FOTENTIAL BLCONORIC IMPACT OF HREINE FLIMES ON FISHERIES

This appendic addresses the pobentil for proposed SPR brine dischanges B caose
oo impactks W commersial Osheties ol the Gull Coast ol Tewae, Louisiana, and Mississippi.
It is divided into tovw main soctons, Toe fiosd seenon jdeatifies the commercaally imparlant
shcllfizh and finfish specics in the Cuolf Coast und discusses the soolewy of these spovies, Jelmling
the varioys |ife stages, the aomal sulinily rénge lor each lle slags, aod, when dota ove veadily
available, the cticets of salinity on the animals” gronash ke survival. The second seclion ol dhis
apendit provides cetitoates of the value of the Ashery respicrces foond withio the ares of the
puicntial p]umr.:ﬁ. of elevates] salinily sasocialed wilh the bringe difuset potrions of the proposed
SPR exparsion. Dstimates of the values ol Lhe commmiereial calch within the prediceed plumes of
clevated salinitr arc made kor cach diffuser el ate dienled by species. These eshimotes are
inLended e identile Lhe valus of the cormuneccal species wlthin the pluwe that arc cxpestes fo
exparienae fhe increases in amblenl salinily, The ecological and Lite histony information provided
in the firet s=ction of this sppendic, combined wilh the observed envirormental impacl‘s af
histsrical SPR brine dischurges dn the Goll of Bexoo (8ec Appcodia 1]I provide convinzing
cvidenoe that the puL-::ntLul econnmic impacts ol the proposed expansion are small, if not
popligible. The sulinily inerenses Hredicled for most arcas of the plume are well withio Lhe
wlcranes: ranpe of most eommercis’ly important spesdes, amd any vommercially wporant §peies
rhac are disptaccd by the plume gre ecpected b be avaslable 10 Oshermwen wotkicg ir othor arcas
ot the Gl

1 Ecolegr of Potentally Afiected, Uninmicrcislly Impuortant Specics

Shelifish comprise the mosk samomically imporlant fishery in the Gulf Coast, with white
shrimp und brown shrimp bringing in the bighcst evenues. Another waluable Gshery, le Gull
Coast vyster Oshery, 5 worth alont 328 milllon anpwally snd provides one-thind of TS, opster
lapdings, The saitwator finfishory has traditionaly been dominated vy menhaden, saich hring in
aver 550 million anpwally. The impottances of other finfisheries has nereased o aeccnt yoars
zight additiopal specice cumantly have commerul valugs of ever 31 million per ser]-

Section (1.1 below deseribes the ecolowy al Gull Coust shrimp, scciion (31,2
chavaeierizes the like history of o American onster, and sections 313 wd 5.1 4 adeiness

meonhaden and other commeroiully mipoeiant £ t_llrsh regpectively

ir.1.1 Shrimp

The shrimp tichery i® cercadally based on ‘m-u- species: Femooud SEiecid (e brown
shrimp) and Fereaewus setfforss (the white shrimp).! NMTS Lahulales lisheries landings from the
Gulf Cuasl sreonling w slalistical repatting prids. Landings refer tn the smount ol sheimp
(heads-ul) i pounds (hal are untoaded on shore, 1o 1990, the Gulf shrmp (andings toealed over
120 miton pounds valued at showe $3835 million,®



Becaosa Lhe lile cvcle and eovironmental requirermenta for the brown shrimp and whilc
shuimp are very simdlar, this ecological summany ex@runes Ehese species simulispeously. Both
species andergd the same life slages and expenencs similar emdronments] offeets, Tomparal and
spatial shilts represciet the mapor Jilcrcocss between these sheimp species. Tur ssample, the
brown shrimp harecst beging i May, peaks o Juns aud July, and cotibues throuph Novembes in
oftshire waters, White shrimp, in contrast, arc hareested fhom lale Aupuost to Decembear. Fishing
activitizs for brown shrimp arc concenirsted wikhin the 180-foot (35aneter) depth conlour, bul
extend ta 3(H) feat {0 meters).

.1.1.1 Life Lxcle

"Ehe lifs stage and xetivity of an animal aic important o evaloating (s eesponse Lo
ensiromnental slrasses, Dillerent life stages and activilies accur al varying depths or locations,
and Al animal’s expodure 10 environmeatal [acloes £a0 vasy remendopsly bised on the particolar
hahilat that 8 being utilized, In addition, an crpanism's environmentsl ogquivements and
sensiliviliss may change depending on s Jife stape or actisiby.

The Itz histovies of shritp are described in the followine sections it cheopodogisnl order:
splwming, the shedding of eges inoo the whter column; lamvee, the fist stipes Afrer hatching,
incleding live nagupliar, thees prokezoat, and three tysis sues; posllarae, the msligopos stapes;
prgrokisn, the migration of jovenile shomp from thear estoarine oursery grooads inta the Guolf;
and aduliz, rhe reprodoctive and Lnal staps.

Spuvnilnyg and Lurvae

Brown shrmp spewn at mght, primarily in offshore watess dceper than 60 tear (18
melers), and powsibly o2 deep gs 450 leed (13T meters) or more,” Renfm apd Brogher (T9%35)
fouendd that brown vhrmn spawn eenunuovsly gt dopehs of 150 6o 360 Feet with e peaks o
spawning uctadty.® The mujur spreming season extends Gom September Lhrough Muy, but may
aceud ot other Limes during the year, parusulacly al deplhy prester thon 150 Feet (46 melars).
Two spawniop pegks (01 brown shomp oceur in the porthern Gulf of koo, Seprember through
Mewember and Apreef lo May, The epus are externally Tertilized wol semi-booyane Within 24
houws, the gpps halete seed Lhe shrimp bepin the 10610 25-Cuy period as lamae, incleding five
nanphsr, thres probozoesl, and three myviy stages. Brown shrimp epgs and lavae requiee the
Qpon Occan cuvivorment, whicl is mors constant in salinity thas cstuarics.

White shrimp spawn at vardous [ocaticns and times: in 215- to 100-fool (8- to 3T-mate)
aceanic walers m the aotfthern Goll of Mexico, o sumlar water at depths of 30 v 180 beet (20 o
35 meters) v Apndl oo Seplember in ooisiann, and frem Apnil 10 Aozt aewr Crabeesion,
Tenas. Spaamnng [ while shrmp witadly peaks 0 June or July snd oceurs epacen one and foor
timess Junng their lile spun. Tho cgps of the white shnmp bateh within 14 w0 12 hours after
fertilizuticn, beginning che same lifs mycle a8 the brown shnmp.

Posilarvue

Bruwn shrimp postlariie move intn cstuanhes, a procees I;::rm:d-"p::mjtm{:nt," NLh::m_gh
estuanne recruitment of hrown shiimp in che nocthem Gal® of Mexico appareatly spaps ali
mutEhe, the most commeonly cited pedioed is Pebowgry throcph April. Postlarvac move ioto the
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cstuaries primarily al aight oo incomioy Gdes. Postlarvae berome demersal [bottom-deweling) and
monve: (0 shallow, soft-botroin areas of the estuarine nusery prmonds. These xslarvae
metamorphoss (2 the juvenile stags withio w10 six weeks alier enleeimg the esluary, Orowlh
Aol suavival during Lthe postlaceal and early 1m1:m|:: stapes are thooght o be critical Fm:tnl:x
affecting the barecstable adull popolation siee” Aveendiog Lo Muocy (1984), "lhe muinlenaoce
ar dpss of numery habitat will ulimaccl dotemine e futire of Gelt Coast shemp rosonmecs.™

White shrimp cowr cstuariza 15 to 20 days afler hawching, Recruilment ocours Inom May
until Mowvernher in the Gulf, peaking around Juoe and arsin in E:v:pt-:'mtcr Iwegile white shrimp
are reporked to mowve fRether vp che estuany than brown t-h.nmp

Emiyrativn

Y oung becmen shrimp remaim m shallow estoarne walers near mamshes thal provide
predator prolecliom and i soome of [ood As ey reach 640 0 0 millimelers [du].rn.:ximau:[y 2l
3 inches) in size, fhe shoimp moss o deeper, open watcIg or "saging aess” Boachinp |he size
nf WP bo 1} millimerecs (3.5 to 4.3 inches), they begin thelr migration into the Gmlf. This
process, called emigration, occurs mainly during June and Juls, but may occur amine from May
through August A major pattion of the Louisiana shrimp harest occoms during ehis 1'ru:|'il:u:1.‘E

Postlareal and jrecoils white shrimgp vse the cebesrics durnr summer and 3l endl thes
Tench 120 e LG0O millimeters {47 to 6.3 inches) in Jenpeh. Open coastal kakes and bas serve as
slaping ureds for juveniles bebore they meve ollshore. While shnmp become aiundanl on Lhe
imtharg fistiog grounds by mad-June in Locsata and Miss@sippn and by mid-July in Texas.
(Mfshore ovrcments of qhnmp sgom to oonsist of random fecding meesvementes of 1000 mitos (10641
Idlomiesters) 1F more, ws well as somea inshore muvemeas i respumse Lo lemperilure changes.
Culd Fronts incresse movement to offshore waters.

Adults

Upnn leaving the estuarics, brows shetmp move to depths of @b feet (1B meters) and
ke thel way 6o he spawning deprhs of 150 to 300 [eat (46 io 91 meters). Offshove adult
populacions in ehe aorthem {mif bend to mows wosheand with nrevaiiing correats, Adults sl by
spawn omly tnue and cie soon after spawning, ending an annuel Bfe ewle Tazging studies
indicate, hovwerer, that some Lecsn shrimp mas [ve teo or three }T.J.‘I_’H.l

Prurmg fall and wanter, white shomp mowe info deeper water and Boaad the moonth of the
Misalsalppal Hhver. The river oudlow miy be & nalural barreer b sasl-west movements of whils
shimp, Hecawse fow white shrimp live lm‘.%r than one year, rhe bulk of the shrimp o the
comroercigl cilch is less than one year old -

.12 FEavironmuntal Bequiremonts
Thux sestion idenlifies the emperature and xafinfiy coquirements of browm and whiee

shrimp. Tt also disewsses hoswr bronan and while shnmp are alfected by (be inierachion uf
1Binperatele and walinigy.
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Temperlure

The: opoinmm wmperatues for laveal developmcnd i reown shrimp i 22 eo 306 O,
Estugrine revmuitment of postlicml shrimp was roported only st temperatores preaker than 125 C
Papid chanms e ICOPSTAMILE CANsSS postlarvac and juveniles o become jnartie, ofbon b
comvilse, and snmetimes tn hoonme parakezed.!® 'I'he highese catches of brown shrimp ceenr
abepve 21 013 Temperutures uf 4.47 O or [eax may covse mass noroosts and manlllL'l. aml a
g sy maxinnnn foferable fomperatuie for postlareae is juse over 357 O 4 Brown shrimp
postlarvac tolerate 4 larper temperarure rauge than whitc shrimp posHariae,

Whibe shrimp are more Eletant of h,i_'gh temperalores and kess Woleranl af e
letoparalutes than bt‘m‘-ﬂ shrimp, Mortality in whitc shrimp oceurs under 87 C and above 42° C,
repaedless ol 5’1]J.n.|ty Croonwil rates Bncrcase 1apidly abovc 20° O and arc inhibiicd below this
teroperatnre

Salinity

Brown shrimp have been caoght in sulinities froo fesb o 89 ppl Dol few Lave besn
leaken in walers of fess than 5 ppe. Stodies heve ndicated that minimuom salinitics for brown
shrimp su.wwal rangc detwecn 0.5 and 0.8 ppr. A salinity optimom of 19 pru has been
alppeetor. 1 Heavy froshreater introducton into marsh nocsery arews mey cause joventlas Lo
jmate ko dc:c:p-:r warcr ar laterally towards uffshore shallows G higher salinily habitale, '
Brevause brown .sn.runp a1c ampic-d ta arcas with high salinitics, thoy may :nnt RUTHIvE lirmer
saliedty conditions in estuaries during periods of bigh Eroshwator dise hargm. Baiszr und
Addrich (1976} reporled wo cvidenes Lo sumgcst that postlayas are adapted to specific salinities
and cunclude that 1:mpem1u1'e. it apparantly wone ioportant fhan salinity to postlazes| shomp
growth aml survival. ™

Mook and Murphy (19699, a5 citcd in Muncy ¢ L¥34}, repodt prefoermed sulinities o white
shrimp spawning of ar loast 25 ]'ln]'lnL2 Juvenile whits shrimp seem 10 preler welotively Lo
galinitics, bt they have been soceessflly reared al solimities of 16 1o 34 ppt. CGunter {TE’D’F}

reported thut pmﬂar'.-'ul: were mm.F: d.bLlI:I.'ll-i'll'll in salinities of 5 1o 1 ppt, and smalt whiic sazimp
dif not Fares well in 41 ppt RH]11‘I11.1. 2 Perez-Tomlaine (1968} reparled thal 042 ppt was the
Ieopeesst mulinily in which while shnmp were louod i (e Gull Cluistas and Erzold (1370
suprpested that increases nsalioily coused shills in dominance from white shiimp to brown shrimp
dlonr, the sentral-nunthero Chulf &

Temperatnre-Salinicy Interactinn

Bivean shrimp seem to wlerate 3 wadc range of temperature-salingty vombimations. A
widler ranpe ul saliilies is (leraled al a cclalivedy high tomperature (20° C) compared to lower
lemperalures 2 A siilar indrease it the ranac of emperatuce toleanee bhas aleo hesn
ohserved aL higher salinitées. Several stedies have shown that the combination of low salinity anc
lome tomperature are damaging to brown shrimp. A warm, velatively biah salinity spring generally
brings a good broen shrimp hazvest, &

Peaks ol white slwimp ewipration our of cstuarine waters o Texss comelates closely with
flecreases in esludine watcl tewperature of 3 to 60 C and decresses in estuerine selioily of 3 Lo
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10 ppt. Sudden deops it salinity conthined witl low warer temperatures ave harmiul to wihite
shrimp. fLein-Bldin (19%4) staked that iemperature and tood supply limited growth of postlanras
tnere than salinity

1.2 Ovsters

The ovster fishewy i bascd on Crassenrng vingmicn, cummonly knowo s the Amerin,
sastern, or Vicgitia cysles. Combined landings for the Ghlf scates averape about 8,610 metric
tems (18 million pounds) per yoar with half of thess landings taken in Lovisians.

Oyslers clusler in "heds” and Lypically 1ove i shallow, well-mined cstuarcs, bays, o Jagoons
wnere salinfties fluctente widety. They can be lound o mudllais aod olfshone sandy bars and
et AL depths mnping friom 1 Lo 40 fze (03 6o 12 m&:tr:rs).m The Gulf of Mexdes bas about
3,600 squars kilometes {1,400 square miles) of suitable ovster habitat,™

Preclators ave the pritary cause of juvenile and adult ayster mortality io the Gulf of
Mexien. The soulhecn cysler drill is the major oyster predzer in Lovisiang apd Mississippt aml
caun kill up Lo hall of the ovilers on a glven oysier bar™" Oystor discascs, such & protoznan
infections by Perkfrons mardans or Ledptinthomwa maring, can alsn he lothal * Oysters must
compele (or space wilh a variedy of other aninals, including the hooked musssl, bermachss, slipper
shells, and jingle shells 2

Ohy the cast cuast of Nurlh Amerdea, Amecican oystes ocowr fom the Gulf of SE
Lawrenee to the Gulf of Mexoo. Enviroomental cequitements vary somewhat from one
population to anofhe.

I e | Lifi Eyfle

Thare ave two major lific stagcs for ovsters: spawning and Jurvae, and spat and adulbs.
These siapes aee discuescd scparatcly bolow.

Spuwrmiog und Larvae

In the Gulf of Moxieo, oyston spawn. belwesn March and Mevamber,™ A fomale ovster
may relesae oreer 20 millinn eggs at one spawning, and may spaEwn mose liah oncee 4 year”
Fertitized eggs develop ine ciliatad veliger arvac, Larvac mey swim upward ut nearly 1 cmbes,
ond are lhought 1o swim upwaed or sink to ke advantape of bdal transporl. Generally, lorvae
are trangporied upstrcam in an cstnary, 1o Lhe Chull of Mexico, they tend to duft wostward #nd
may be tranzported up Lo 10 kilometers by coastal currents. Larvae usially grow and swim Eor
tweo to three wesky before settling 37

When eeady to sartle, a larva dovelops a foor, hesoming & pediveliger bava., During this
terr- Lo three-day pediveliper stape the lava crswls aroond the substrate 'searching” [or sl
ruhstraee, ususlly oysier shell or vock, The larva then setiles, coments ikse]l Lo the substrate, aod
metzmerphoses ol A juvenle opster, called a spat.ﬂﬁ



Spat. nnd Adults

{mee eemenned, oyatels 1emain ateached. As sessile aanosts, tiey conool cvoil”
cnvironmental conditions by moving sesy. Like mans bivalves, boweser, they can suivive exleeme
ronditions for short pericds of time by closing their shells.

Thes lwilesl growwtlh cwocoms during ibe early montha of ancoamters life. Groedth iz afocted
by waliniy, lernerature, Tood evaflabilily, and pacssids infection.”” 'The stz of an adult ovster
affcets its reproductive potential, Le., larger oysters peoduce mote eEgs o spetat

[.1.2.2 ICnviromuental Eegnirements

This soction ideniitics the tempeorature apd salinity requircments of Amotican oysters aond
dispussea the effecis of temperature and salinity, ingluding interactive cffects, on these bivalves,
Both tomperatwee 260 salinity requirements vary accoiding fo life siage, activity, and bocation of
Liﬁg[n.

Temperainre

Temperatore atfests oyster growth.  Ohstors oolorate widely flucteating salinitics, but
eyeessively high temperlore: can be l2thol. Suilable temperulores for Atfantic coast cmbryos
mamge from 20 to 30° C, and larva develop hest hebween 275 and 3757 o CIptizmim
samperatures for CGolf Coast cmbryos and tEreRc may be higher, 1o pencial, adois cxiso at
rempeEratures from 2 o 367 G, with optimnm temperamnes B growth, reprodustion, and survival
[reteecen 20 and 30 37 Colf Coast population: are loes tolermnt of low tomperabones.

Sali.lli.l.:.-'

Chraslers mog only tolerate widely Bocteatieg salinitics, they teod to grow becter under these
condirions than wader consionl salinilies ™" Ohyseets welerale saliniies rom 2 10 wore Lhao 40
ppt, but vavally ocour at salinitics from 1400 &0 30 ]_:l]:ut.‘H Howeover, cxecssivels low salinitics (6
ppt or less) ovor carcoded time pericds {e weoks oF mone) can kill oysters.*?

The: oreatest growth and reproduction of ovsters in the Gl area occors botween 1.2 and
b ppt, and the aimdance is prestest ogween T and 220 |:,-[:|LIH Hmbryos from the Atjantio
coast tevelnp normally k 16-30 p[:lt."d’ Larvae: tolerabe salinities of 3-21 ppt, bot prowch of
larvae, spat, ard adults & inbibited below 12 ppt'”"ﬁﬁ Al salinities below 20 (ppt, spat
setllement penzrally declines with saLl'.n.[L}-.‘r" On the other band, Low salinilies can increpse
survival by providing spat and adule with a rebnge from predation and disease, For exampie, the
griulbcro oysler drill caniot suevivie in salinles below 11 p[:[-'u"'

Temperatore-Salluhty Interaction

Peduced sulinify cun bwwer or narmow the temporatune tangs at which cysters cen desclop
and growe pocmally. For an Adlooiw coust oyster popoialiog, Jacvse pros bese ol 30 o 32.5°% C2f
selinilies are belween 10 and Z7.5 ppt, bul they prow best al 27 5% Cif salinity s 7.5 ppL'ﬂ
COsuber embrygs and larvse doleratc s wider temporature rangc 20 mediom Lo high salinilies 15an at
Jowe galindtios
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G123 Gulf Menhaden

The pulf menhaden, Brevowrlia putfasis, supports the lureest hmgtr Hahenr (by weigho] in
the Unitesd States. In 1989, 1.3 Lillion pounds of this spasies were caoght in the Gulf of Mexsice,
with a teported waloe of 553 miltion. 51 Fishery activitics from caswern Texas to Florida arc
localed frocet ¥ e 3 mifes {16 by 4.8 Klomeles) uffshore. As a result of this location, the
menhaden fshery 18 subject to sexte rather than Federal regpulations. 3 The Mshing sewson rops
frum mid Apnl o Qeichar, and the greatest cuncentravions of pulf menhaden are found o accas
surrounding Lhe Missiwippi River Delta. This small, xheoct-lised speces eooemopates o farme
sehnols and is cauphit with pume-seine nets. The menhaden catch s used for fisk meal and ol
and | iz Lumpn:sr:l.l primarily uf individoals Foon only two ape Classes (ons- aod reo-vear-old
Fl:-lh] Catch Ievcly can wvarr trcmcudﬂuah anmukify hoewuae of veriationn {n recroitoont
(mumbers of [ish sordving Lo uduELhm-d} The recroitment level & thaoyght to ba closely
pssoviated wilk the wvailabiily bl weler guality ol esluurine scogysiems.

Owver Lhelr Lifetimey, pulf menbaden displiy bao distinet lesding stcntepdes. Fish o the
larval and post 1larval stages e pardculate focding camivoncs Aand scleotvcly consmme individual
rooplankleny, “The juvenile dod sdnlt menhaden display il rmkers thae fiorm 3 bosled-like sieve;

theag Bl Arc onmivoro og ﬁ.l'rr:r feedees that cre zooplankton, phytoplalton, and gresnic degritua
(Reinijex #nd Pachoen “'E'-I‘H‘ij The meonhaden ane thnughf bty hes an imoortant -:J:'I-TI'I]_'IHTIEI'I': in
the cEluaring ceosystom, as fhey arc ooc of the few spocics of Flter fﬂrdmg amniwires, 56
Althongh meghadeo do not diecdy otle the ﬂ1|h§m1c [ooean floorh, they are most ofton caupht
above arcas with soft boctom (muddy) substrates.™

Gull menhaden ane the prey of many cimmercially wnd rmea};lin nally LonLarnt Jish
speoic, including mackerel. rod dnom, eon tront, Dlucfish, sad sharke: f Many shorehirds alan
depend upon the mn:]]er.Il:n supply, meluding the bromn Ih:IrLEm ¢ threatened EPECIEL.

=131 Life Cycle

The [ife carle of golf menhaden i similar to that of alher commersally iMpoclIne speckes
that are dependent cn cetuarics, The menhaen s throvgh e cevelopmental stages: e
larval, post lapval, juvciile, and adull. With the cxedption of cthe ege, each stage uses esfuarine
weatens 1O $ume extent

Spuemning and Larvac

Menbaden beave nol actuaily heen obsesved spawning, h11t nlormalion abowd this esant has
heen decived o slodees of licvae and sexually matore sdults.® Feidence of spawning has
been reported in waters of vanous depths, but spawning geperally ncoors o waters less than G0
feel (18 meters) deep (Chrisimas and Wallsr 197750 Eleob] and Christmas (1979) Supfesl Lhal
the spawnile season L3518 from Seplemnber through Majy. %2 The peak for spawning activity
appE::lIE b b i Macch, bat ao individos] toeobade may spawn 0w o1 Ove Gmes willin a siogle
sesison, ]:Egs float near thy surface of the water, and probubly haich after shout two davs,
N'Ew]g,. halched lammae mowve into estuaros afler spending three Lo e weplks drillitig 1n 1‘JF|'~rhn1‘¢:
waters. The peak (o1 this aclivity extends [rom December theoogh Merca 5



Pastlarval and Jovenfle Stages

Pastlarval menhuden remain in the cstarics from Movemhber until Juns, comecentrating in
shallow, Jow salinily dreas near shore. Translormation (rom postlacval o juvenile mocpRology sl
OCCUES wﬂhm the estuary. % Soon after this traneiormalion, the menhadon move nlo the opper
raaches ol (he estnary. The juveniles oo ﬁgregai& in denze schools, and over the summer gradualky
refuro winnd the wouh ol the egluany ™ Yuveoile menhaden way t2main o the esloacizs wolil
the mesrl wede’s Spawninf Seds. Some ol (he tnaluting juveniles ace thouphl Lo etdigrale with 1he
adu]ls 10 Jale summerfearly Ffall to participaie o the spasaning s2ason helfars Lhey have raached
one year of wge.

Adults

Bv (he ilne a menbaden reaches 30 millimetcrs (almn:st 2 inches) n lv:ngtl:n it displays the
adult torm.®? Following the spawning scason, the survving juveniles and aduls in che open
watel roturn to the food-rich waters of the csheancs. To s Targe extent, the depth and waler
movetnents of menhaden follow this anoual inshorc-ciisaorc misrasion pattcrn. Ioo# stody by
Rolthmayr and Waller (1963), menladen werc caught from surface o hotom in 6 to S0 feet (2 1o
15 meters) of water from Jue chrough Seprember were found 10 depthe of W fock (27 meters)
I Cetoher and November: feam 23 to 108 feer (7 o 33 meters), and occasionally 290 focr, from
Diecember throuch Iehrua.ry. and cane back up to 6 to 83 test {2 o 26 meters), and oceasionally
110 teet {34 metcs), trom March until May*

(.1.3.2 Eoviconmentnl Reqgnicemenls

This yecgon identifies the temperaturs and salimly cedquiremenis of polf menhadan and
discnsses the cifeets of tonperatunc and salio, ehading imberacie eilecis, on Lthase Tsb.

Temperature

In a summary of temperalure and saliniy studies, Copeland and Beehtel {1974) found ihat
harvests of juventles in esloavies wens distabuied within a teraperature range of O o J0F C, with
an gpomum catch (dicating highesl shondancs) al tempecatures of 25 to 337 C. Deinitive data
on '[_!I'I_'Dﬂ:ﬂ'bd temperatures, purticularly on upper asd lower lellal limils, are not corvcntly
rvuilabile ™

Gunter and Christrese {1960) reported that fshing aclivities near (he Mississippl Delta
begon o the spring as wabss femperatuecs rose to 23" L sod tapored off in the fall as the waten:
dropped toward this same temperature. ™"

Salinisy

Gull menhaden are considered euryhaline {able o tolerate a vanicey of salinities) in all
siages of their life cycle, hut various stages tond ta be associated with shghtly different salinily
ranges. As described in che lile cyele zection {section 1.3.1% adults, cpms, and carly larval stapes
are: associated with the higher salinity gulf watcry, whilc the post larwal und juvenile stapes are
aszexiabed with the lower salinily esluaries. Developing adalls arc usually found in shailoo,
midsalinitr WarCTS. |
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{Copeland and Bechoels (1974) suinrnaoy comedaried that the jmrr*mlu g wieres fonpd In &
galinity range from 0 1o 26 ppL with an -::rpumum catch From 0 v 12 ppe™® Simmons (1Y5T)
found Juvenile yuff menhlen bo he commen in waters fow 20 oo W pps, buc also noted mass
maociafilies of these juveniles ol saliniliss aver 30 ppr'_? Tn a studdy of menhaden catches in
Louisiana, sassipp:, aod Alabama, Chrgimis el al. (19600 [vund thot all catches occuomed in
sulimilies belwesn G2 ks 31.6 ppt, with B3 |1l=n.-:nt hetweeeq 15 and 2% ppt. The mean salinity at
which menhaden were saught wus 21.4 ppi. 4

Salinity apd Temperatpre Inberaclions

Copelan] aml Fechial (1974} coneluded tbal "bere dee clear (smperature-salinily patterns,
witl juvcnilc menhadan Eound mors often in low salinity watcos when tcmperaturcs are high.
Menhaden are abundant in a wider salinity range at hipher tenperatones and o a wider
lemperalure runge at lower satlimilies." ™

With respect 1o all inxformation regarding teroperature aod galinity observarions, these
vanees 1ould be neeanded a8 Dequonlly obscrved associalions rather than pmtm:uccs. showa Dy
the nmn]'l&d-rm due I:n the: lack of controtled expenimental besting of this specivg B Tp g guibe
puassibile 1hil Lh:: juveniles” associatnen with Iow salinily, hgh temperalune esloaving watecs & more

relarerd to food availabilicy than o tenperature or salinity requirements of the menhaden,

Gold, Commercially importunt Finfish Other Than Menbaden

I addition 1o pulf meabadon, there are many ofber commercially important Gofish in the
Crobf of Medeo, Onlr eight specics, however, waore consirtently valued at 8] million or more in
tormd of their anmual (andings.  This =cnlogice] summany focuses on these cighl spedcss: redk
SAPPET {Lugorns campecionay ). vermillion soapper (Rreriopiiey aprmmbe), ted drum ac
redlish {Seizerops oeelizie), Dlack dram (Pogmdes cromit), spotted sca mout (Cynoscion
neboferer), swordfish (Kipritay glodie s, vellowfin bens (Toeenes afhacores), and bloefin tuna
{ Thusetes tfannug). Combined, these eight species form the third [argest contribufion to the Gulk
Coaal Ashing industry, fulluwsing shrimp and menhaden.

Ninctr-cight pcm::mt of the commersially importunt species in the Gull of Medeo,
inctuding thesc v::gil:t spocics, dopond on the quality and availabilite of catparies ab some mint in
thir life 1:_',n.:1¢: Coigequently, the continuing depradation of both riverire and Gulf water
quality, along with the Iose of coastal marsh and weclands, threacns the future af the Gulf
fisherics. Also, many of these species have reecotly shown sipas of popuolation declin,
possibly duc ro high rates of somnmerciaf and cocoeational fishinge, high lewels of incidental cotch
(fish caught accidenially by livhermop Gehing Tor other spedces), or poar recreltienl yedcs.
Altboagh infurmation ragarding Lhe life histories and ecological requirements of individwal specics
is often not available, DOE has artempted fo snmmarize what is keown about the sbrees chehi
specics ) the following scolions,

ir.14.1 Ied Snapper and Vermilllon Snapper
In che Guir of Mesdco, sLAppor specics are nakive o coral reefs o roeky oucerops
("seapper banks") in offshore arcas.”™ Indriduals of theee speeics are most communly fuund

trear the ocean Ooovr, CTorrently, le nGcomation is avaldable on the e history s cooloprical
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reguircmenss of the vermillion snapper; a3 a eesull, he Iolkming inlormetion direethy deseribes
anify the red anapper spegics. It & lkcly that s vounillion spapper shares wany ol the moges,
fupd preferences, and tolerwnees desoribed in the Eolowing summaty.

Juveniles lend o inhabit shallow offeshore arcas (30 1w 100 foct 15 oo 30 meters) in the
sumrrer and deapar arens in Lhe winler (115 to 2K feel; 35 to &0 ml:l::r.&i}.‘g':' Adnlts wre
commaonly [tund o depth mopes [rorm 130 6 330 feel (3 b0 10 mr:t-:r!c],sl In gcneral, thew
stay noar recfs and do not migraee Bar nshore or ofshore. The rod suapper £pawns in the
summer and fall, and may spawn several tines during a single season. Spawnié%g FensTallY noouls
away brom 1he daels, al deplhs ragping from 60 wo 120 [2et (18 0 37 melens).

Audult red snppper eal shimp, small ceef ksh, crabs, and pustoopods, and the juvenles
comsumes taslly sheimp, sqund, and ﬁEE:npus.E?' Thas speies s fouml in 4 lempereture mngs of
15310 32° C, and a salinily tangs ol 33 we 37 ppL Saliilies of 80 prt an2 lethat Lo aduekt ed
shapper, bot conceotrations ol 45 ppl do not prodecs seroes effects

{nrrently, the red snapper is 3 poimary rarpet of the commerciz] teling industry, and is a
wery pepular sport lish, It has beon sugmogted that the popolation ol this fehoix in decling due B
high jicidenlal catches in shdrmp Lo nels. =

142 Red Drum and Black Drum

Tied drum and MWack drom spawn i shallow coastal waters, froquently noar tidal
passes 5% The youny migenteinto estuories, bul when they are matura, thev retutn o Gulf
waters to spuwn. Both spenes show a steuny tendedsy 1o schaal

Youne red drom tend o spond their time o sheltered bays and lagoons, where they stay
i the: shallow walets along faaish edgaa_m The past larval red deum [vc armosp sea masscs in
shallowr water® Tn the summer, adulis and larger povaniles sesm b concentrule tarther
ofishore, near shell reefs, wrecks, and ol |:|]atf1:u't'r.15.Elg During the winter, they move inshore
and inbabil marsh lakes and bavous.™ Red dram epewn in shaltow offshore areas From mid-
Augusl to Nevember, with @ peak during September and October,?’ Commereial fishing for 1ed
diruw s currently banned in Lowisiana and Texas stans waters in an cffort to 1ot this spesies
recowel from reeent population daelines. 2 '

Elack drum zpawn mose often g watees trom 65 to 9 oot (200 1o 27 motem} |:I|:;:p.!]'3
Following the spawninp sesson, adolts petom from 1kese shullow coaslal sealers W e esiuacies,
whore they appear bo spend most of their time. Jwvenile Wack drum are commonly ound o
ghallor fidal ereeks and channels (within estuaries), and seem 1o prefer muddy waters.™

Adull black drum Teed primarily an oysters, but their diet also includes ciabs, shrimp, and
lish. Juvenile black drum feed on small fish and mmvencbrates, and the [Arvae cal
snoplanklon ™ The diel of the red deumn i similar at each iile slage, alfhough Lhis species does
nol prey on oysiels.

Black drum sre commuonly feund in waer with salinibes ronging from 9 we 26 ppl, aod in
tempseralures of 12w 337 C* Red drum ace found in walers of sioilar temperifures and
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salindtics. however choy e beon found in aveas with salinitics as high as 40 ot S0 ppt. They are
maost oftcn found in watcrs with salinitics botwecn 30 and 35 ppL ¥

G143 Spofted Sea Trowt

Thes spotted sea trooc ypends must of i (e in estuaries, bot the adults wre sometimes
[mond in adjacent shallow coastal waters., "™ Adull spotled sea want ace demersal, Le., they tetd
10 sy neer the hottom of their maring halilat. This species alse shows 3 strong tendency oo
gehawdl. Spotted sea tenot arve cerdvares, feeding on a variety of ocean animals, including
cruslnceans (Such as shrim) sl fish, ™ Fipvenile sea trout foed on zmoplagkton, U0

Spotted sea trout peoerally spawm in ostearjes near bidal passes, although some affshore
spawning has beee recorded, ™ Spaweing openrs from April throngh September. Newly
hatched ypotted rea troue (lateae and canly juvendles) dend (0 be [ound i Lhe Jower pais of
Bsluaries. A lhese zh malere i the [all and eacdy winter, ehey mova lartasr into the vpper
reaches of the éstusnes, ond commonyy convenlmle i bipous, candls, and alcoe lake shores, 1

Bpotbed soa tront cap bo frund in eonditions tanging from freshwater o h'.,lFErﬂ}mujinEJ but
Arc moat common in weters ranaioe from 5 np M0 pet salinidy, and lmm 8 w35 °C.

G144 Swordfish

2 By true ol mony of the Large otcan 03l e s kwown gboul e biodogy of the
swordlish, Thls species I widety distributed both north and south of :he Hgquatar, sl indimsddoals
have been recorded woiohing wp b 537 Klogrums, 19 Sworcfish 51].|q1.l.'|:|iug ter Lhes Grulk ol
Meadeo is thought e ocour from Lske spring throwgh lale surmer. WL is likely 1hal the larval
andlor juvenile swordiish spend af loast a pavt of their lves in cstoaries.

GI4s Bluetin Tuzn and Yellowhio Toon

Currenthy, not much is kneram abaot the hindogy of tuna o the Gull of Moxies, 1o
gencral, tuma sne fast-swimming aceonic species (hat eevel in schools and feed o smaller fish or
sequitd, Both the hluelin wed yeflowlin are Mund in wide raeges of the Arlantic Thecan, ans are
fairly rare 10 the Qulb!® The Bluslio lung culecs gull walers Leom the Atlantie in th= wintar,
anel spawns Lhers betwcon mid-April and mid-Yune.'""" This species has suffered stock declines
m the Allontis, and commoercial fizhotica fare blucfin una arc smictly menaged on en iofemaliooal
lewel. "™ As is Lrue for most soecics, it 8 Lkcly that Jarval andior jnvenlls na spend part ol
{bheir leves o Wi Lood-piel) wabcra 0F an catualny.

G2 Estimaie of Econamic Cost of Maxdmum Catch Dsplacenaent Dve fo e Diswcharge

This seciiin peorvides eslimates of the valuc of the fishery resourse that is ciughl within
the wree encountered by e ibcreased salinity plumes thar may bo assonisted with the propesed
SPR expansion. Estimates are made for cach gishory tascd on the plomes associated with the
worsl-cage enviconemenial conditions, apd 5% open diffuscr pore (these analyses are bised on
plumes of | ppt and 3 ppt above ambicnt salioiby). The coological and lite-hislory inlormation
provided in the {osi soction of this appendix, along vath the nbserved environmental impacts of
bistorical SPR brive discharpe n the Guolf of Moxico (roc Appendix [), provide convinciog
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eyidcoee that the coonomic impacts to commercial fisheries would =2 very low; (he majoreily of the
pobe=ntisl sabeh predected to ke in the arca of the plumes s not cepected o be nogative by
mpactel, or b emiprate from the area, becesc the wlinity ineresses in most aress of the brine
plume Full well within the rAnge of nrost species” saltnity soforance.

G201 Overview

The essential elaments in Lhe methodolngy wied to predice che valos of the fisherny
resource in greas thal moy be' encounlered by Brice plumes were:

- An gstlmate of the averapge warket value (dollars) of comnercially Unportans
ahrimp, oysters, und Anfish cought annoally por unit area {eecces] i the vicinity of
the proposed diffuser sites;

. Estimatcs in Appendix O of the size {in scree) of che arey of incrossed salinity
(calevlated for both & 1 ppi and 3 ppt {oeresse) essocaled with sach diffosaer
(under maxitmam dischatge condidans and mesl severe enviranimenral canditions),
and

. The assumption of tofal displacement of the cageh within the zooe of clevated
salinity.

Using this approwch, 3 madmum cstimale ((or eueh diluser kaention] of the vidoe of 1he
conunercial specics that would putentially be caupht in the arens for which salinily increnses are
predicled ure presented o Tables (32-1 and (x.2-2 below.

Table .21
Esdwated Yaloe of Commrercial Specics TFound in the Prodicted Dirine Plome Coptonrs of
1 ppt Elcvated Salinity

Estimaled Annoal Fishery Walue [dollers)

Fropoeed Diffuser Site
I
| alralien Ridee 8213440 $14.493 3l $227.933
I
Wesl Weaks Tsland Crie Blanche 3768,34 8473150 H0 $1.261,524 |
. Richlon | s | sens 50 $347.962
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) Tabe (.Z-2 ]
Estigrnted Vulue of Coonmercial Spevivs Fannd in the Predicted Breine Plumce Contones of
I3 ppt Olevated Sulinity

Estimule] Annwal Fishery Valoe {dollacs) ||

Prowpreiel Dabluser Sibe
Shrirnp Find{t:b Ohyslers Tindind
Soatton Ridp= . 02095 54297 H 567242
TWeeks, Tuland Cole Blanche $3234 554 140326 10 $374.910
Richton SOR.A08 1,520 30 100,717

Theye aytimibed fGshenr yulues range [Tom approsdmately 0.1 b6 23 percenl of the wlal
anougl vulues of the culch in the NAMES stauelical mod (see secien A2 encompassion ench
mropoaesd difuses site; Lolal revenoe values associated with each diffuscr roprescnt a small fraction
of the total anoual valec of the fishorr ekeeh in the nonthem Gulf of Meaco, Daoe Lo Lthe fur
offslvore location of the proposed diffusers and predicted brne plumess, oysters @il mol come into
contact with the incrcased aalinfbr conbours.

22 Meilbodologs

MMIS has determined the dotal ameoont (e sed e mabel vobos (dollas] of
commercially inporcane shrinip, eystzrs, and finfish caught anmmally within cach of 21 gnds
cstablishod tor the notthern Creelt of Mesten (Migure CR2-1] These data are subdivided besed on
weatcr denth (fov sbrimp) or distanae from share (for finfish snd oypsters). The depth sechions [or
shnimp arc in S-fathom (30-foot) merements (e, U-5 Lahoms, 5-10 faltboms, 10-15 hihoms, ele).
The distance seciions [or fielish and ovilces arc 03 aautical miles fom shove, 3-12 mantical milos
lion share, and greator ehan 12 nawiical milcs from shore, Czech data for finfish and opsters
landed in Lowvisiana and Bississippi arc veporeed sepacately for all throo distanee sectinns; for
Linlshe Landed] in Texng, 1Be calch oodigtanms sectinre 2 aned 3 are combined (e, eatch and markor
wiloee datz are reporoed only for 23 neoticel miles fmom shore, and greater than 3 oowlical miles
from shore), The proposed diffuser sites are Iocated o SNWTS mids 11, 16, ank 19 (Tirore {3.2-

1.

Leporbed sach varizd considorably among e various depth and distanec soctions withio
cach prid. For cxamamnle, blucfin tona wers canght only in the most distant sections (i.c.. prestar
ihian 12 pavtical rmiles Lo sthore); ovsles weee caophl only o mshore areas ar olishore areas
willin 3 meles of shewe, To caloulae e avcraps wackel value of e calcl per eoil ares withio
the predictes] wone al slealed salimity, a simple average ol the Guch per unil area within the
depth o dislance sectlinas potentially aflecwed by each plome was wied (e, of each proposed
dilfuser, DOE determined the sootions of cach erid within which the zone of elovated zalinity
funder most sgvers conditiong envitonmeamal condilions, 35 open ports) al each, propsed di[foger
sive would [fl (see Appendx O cor o discossion of the predicied srcal sabent of the largest
plumes tor cach propesed diffuscr site), For example, shen e predicted larpesl bring plume
from the Stratton Ridge diffnacs ioc i aliown om paeticsl waps, i cewcoe] aloost Jiceclly oo 2
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lanes three nabical miles from skore; the prodrored laceese plisme alse ovcelaps the 5-fathom
contior fine Fherefure, the relevant sections of prid 19 arc depth 1 and 2 {ic, 0-F and 510
fatloms) and distance 1 and 2 (ie., 03 nautiesd wilcs and 3-12 nawtical mites). The grids and
refevant sectivons (ot esch prinposed diffuser site ate presented 3o Table G.2-3,

Patella {1EJTSJIW caleokated the ames of cach Jepth section withie coch god (o0 hectanes,
for che relevanc dopth acorinona; those values were corvericd oo acrea. [20E zaleulaced the
approdmate arca of the relesant distanes sections by tracing cach sootion A5 delincased on
Me2AA nautical cherts on mile-calibrated graph paper, counting the number of squares (i,
square. miles} covered, and copverflnp these watues inio arres. " rosaliing valnes naod o the
anatuiy ure presented in Tahle G.2-3

All markel valoe data are hated om cepacled ealeh from each NMEPS grid (recaedless of
whore the catch was landed). For shrmp, the market valoe estimate 35 un orecage of the anoual
valus of the cawch froan 1988 through 1980 For Liodsh aad ovglecs, the market value estimate s
an averagse of the anoud] vidue of the catch rom 1987 uouph 1929 (complete data et for E9H0
were oot available af the time of soabss). Bresuse the proposed diffuser Jocedions ase in
offshore watcys, only catch, data reported from offshore lecations were included 10 ghe 23 lulbom
and -7 gantical mile seetinne; data From inshore lnoktions (e, bayps, estoanes, sallwater lukes)
wols ot ncluded, Lo seiculating mverape macket value of the catch per unil arew, equal
neduetidty oweer the cntite rolovant NMES grid seciion was gssumen].

“l'u calenlate the weerage markel value ol the catch per unil area within the predicted zone
of elevaled salinily, a simple average of the catch per unit arca within the depth or distanes
seciions poteriially adecied Ty sach, plume war vged (o, no atbompt was mede b quantify the
proportien of cach plume thae fell wilhin each seubon) Al U Slalton Ridge site, for cxample,
sheitnp catch per acre within the soetions depth 1 and depth 2 waere wveraged, and dmlish and
onsler Calch per acre within the sections distance 1 and distanes 2 were averaged [Tahle G.2-3).

To estiumate the valoc of crech fonnd in the atea that may be encooniered B the plomes ol
elevaled salinity, the averape annual catel value per unit area within che predicled 2one of
alewiled salinily was mmRiplicd 1w the predizted plome ares for elevated salinilies of 1 ppt and 3
pit. This assurocs that the salinity changes doue wr the plume encounter the sl species uniformly
ower deplh. Dala oo Lhe value of 1he affected catch arc prescnted both in absolute (e, dollacs)
and telative (e, proporion al wilal value of cateh wizhin alected NMPS goid) torms,  Specics-
specilic data [or cach proposod ditfvscr sitc e pressnted e Fables G.2-4 through G216,

The eelimuled annual value of the catch oo areas pobentially cneonntered by ehe 1 ppt
salinity incroase eomtours tanged from apprecamalely 3230000 (Sieatton Ridge) to S1,3HLNH)
(Wocks lsland/Cate Blanuhe), These values represenl 04 10 2.3 peccent of the ol annual valuc
uF thee catuh within the appropriate NMFE [shery orid. The estimated value oF the catch from
arzas pulenlially encountered by Lhe 3 ppt calinity Werease contowes rangsd from appresdmately
STOOM (Strateon Rides) to $3TL00K (Weaeks TadandCole Tanche). Thess waloes reprasent MLl to
ILT pevcent of the total annual value of the catch wilhin the appropriste NWES Tzhery grid. The
nstimated value of the commercial species encouniering increased galinily at any single diffuscr
siee is u small percentage of the value of (he wlal aooual cacly in the narthern Chilf of Mexica,
which esceeds B0 mikfion.
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=3 Conclusivns

‘e estitnated value of the catch in areas al the predicied hrine plimes is 3 reasonahle
tnatmurm eslimate hased oo the Mlluwing comseneative asompions:

. Maximum (1=, mavipea] dischzrge apd most severs cvirommetal codilions)
discharge of brine from the ditfuscrs;

’ SBalinity chanpes duc tn the plume affoot the marine hahitat nniformly over doepeb,

The irnpaet of the brinc plurnce on fishoyics iz caproted t e vers siail, ic not noaliaible,
Appendic I summarees (he resolls of posl-dischurge manilocing studies thul buve evalusted the
tnoeLalily cate of exposad individwals at SFE sites thal hawve dlschurped bring to lhe Gulf in the
past. As shown o that Appendix, the morenlity rate of exprsed individaals has boen very small,
Mt of the commercially mportant fish and sheftfish spevies Ehse contribule o the valuce
gxlimales can oderake a wide racge of salinilies (see sacton G0 of this appendin), and wowlid
nroaably ool be adversely ympacted, or tepelled by the increased salinify in mast areas of the
plume of clovared salinity {chnecjally not in arcas where the salipity has inoresecd only 1 - 5 p
afurve umhiectt  For escumple, broom shomg hese been caoghl in salinibes ranging up b @9 ppt,
and juvenile gulf menhaden are sommon io walers ranging up o 60 ppl. Oihes improrlanl spedes
such as rod spapper and red diovm, typically can tolerats: salinitics as high »5 A5 or 30 ppt. These
toleranecs Ate considorahly ahoree: poak salinities (40-42 ppt} recorded incthe vicinity of the Bryan
Mound diffuser (Hann et al. 1954) 12

Prak azlinimics resulting from hrine dischargs may e woane offoos on Ashonr spoeics.
Ior eocampe, penl satintlies n lhe vicinidy of (e difTussr may veuch H-32 pp, and small white
shrimp mey sulfer some mortality at 41 ppl salinty, IU g possible fhai this would result in g shicl
in dominance from white shiling to the more salinity-relerant brovn shrimp within the highest
galinity Arcss of e cxecr-salindty plume  Individualz sefmmming or driftieg inx the brine plume
mizhe suffar adverse affeces doe to rapid changes o safinity; no data on Gerance to rapid chamges:
in salinity were found inothe avajiable hiteraiure. However, Deld studies hoee indicated that the
exdsting brine dittuser at Brvan Mound has had little cffort on the nokeon {Le., Bsh and shrimpi
conuunnity inhabitng the diffuser area (see Appendin 1), Denthic stodies indicabed that there wes
no #znificant differcnce in diversitics observesd within aog distancs "rings ' smund the diffuser
{E, 2AH), KL TN, MUKk, wnd AIHK) meters or prescer). Althoogh variahildy amoong sampling
sengioms andl seasions was nelesl, there were o congislent Gillerences n Lokl sLrimr sbondanee,
iotal fish ahendanoe, botal neicdon biomass, 5h species divergily, und Lthe sise Struclure of Ozh
populations within and outside the brine plume.™™ Ar West Hackbers, redusstions {n specics
ahundance ond total biomass could nol be associated wdlh (he brine plutne or dilluser. Benthic
sledics at West Ieckborry didd Hod a goncral decreasc in abundance of dominant speeics around
the cfiffuser. but this inpace wae not simificant ! Yuture studics as ootlined in Chapesr & of
this. document will contnue ta monier impacts of the 5P

The waiimum esiinales ol he value of cominercizl species canphr within the arcas of the
predisied bring plumes shiome Ehak Lhe valus af the il commercally impetant species populaticn
wapescitend b enoounter arens of increwsed salinily doe wo oo single diffiser sile 3 o small percenlags
ol the value of the 1otal aannal catch in the northern Gulf of Medion, It &= cxpected fhat the
walue ol any species displaced Eom the avea ensountered by the plume would be reeoversd in

Ci-20



lecens of increased catch in other aveas of the Gulls L Gollows (o the egoloyical infurmetion
provided i the (sl section of this appendis ond the past expenence: sl operabing SPR difiusers
that only & sakl porecotaps ol this value may be lusl due e the impaces of the very high salinity
arcas of the bone plume. 130E antcipates the value of any economic impacts 1o commercial
[isheries to 1 very low, Furcher, the brine discharge will have limited duration (approxinanehy
threo poads] and spoeccs that lend 10 avond Lhe plume during discharge are expected Lo relurn
shovtly after disrbarge ceascs, For cxample, oo study of beibe disposal Do the Wesl Huekbermy
site, Maris and $rraor found oo important neraive offocts on brown aond whitc shrimp catch
associnted wilh (he spulisl-temporul exlenl al the West Huckberry brine plurﬂe.lu In fact, the
Beladis ared CGrrand sludy suppesied ihat bone dispesal Trom Wesl Hockbermy resulied i oun imurease
in cateh Lor boown god whine shoimp, Because oo sipoilivanl eopencts are predicled, ere also e
né cumelalive anpucts of simullanesus aperalion of several ditfusers,
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AMPENDIX IT

BOISE AMALYSLS

Thiz appendo cxplains ke calenlations and assumptions imvolved in assessing ambienl
neisc levels and potential noise impacts ak cach of the proposed SPR sies. In addition Lo
providing thess Daglc assumplions and calcalalions, this appendix detalls the method Tor eslimating
goltd atlervation over Jal serlaces, This appendin does oot aldness sile-speciBc information aor
flacs it assces noise impoacts ar auy of the sircs. As 4 rasolt, this apposdis should be vsed onlr a2 a
supplemnent to the analyees provided in Chapters 4, 5, and 7 of the main decument,

H.1 Detimaling Noise

EPA developed the scale depoted in Fipors Ho1-1 ax 2 poife bo relabes ambien: sound
levels. This fipore presenls day-night {Lao} sound levels. The Ly soand levels sre Lhe long lerm
equivaledl A-weirhted (a single value measure 1hat nppmmual&a sound a8 provesied by the
humian eay) sound devel that accowts o differences inorespanse © day and mehtline noise. T
formuls For caleulading T, shown belos is casentielly desipned to adld a 10 decihel (ABA) penally
gy Lhe duylime value G nighltime noise.

Ly, =10 jag 124 § 15 {rartattds Jy o { pofele + 10180 }
nisre,
i Lw_fclr s (0P frioners & 2390 fneern
L, = .i"_ﬂ;I far wighttme F2200 hoare to 708 Ry
The equivalent steady snund level (T, b memures sound over o discrete time period

Noise naturally dissipaees as it trovels thnough the ar in o process known as wimosprheny
sttcnuation, Additional attcouation opeurs bascd on the proungd surtace, foliaees, hilli, and
humidity of che arcn. For the purpnecs of this ansdeaia, however, onbr semospheric attenuubon s
considered, For this reason, all ooise Jovels disenssed in thes scetion and m Chapters S apd 7
represent worsl-cose scenaricg Lhal are wnfikely Lo occor ol the proposed sites.

n the far field (j.e., beyond a distanee of onc wavclength from the neizc snurcs) snend
pressure loveks amcouatc in A lincar fashioa secording to be inverse square law, 1ot each
doubtmg of the distanee from Lhe source, the ooise Jewe] con b expacted Lo decrense by conghly
sin dBA. Abthowph this s nol Lhe mosl accorate method [or calealading naise atcenvation (e, it
tends o aver estimate Do lﬁ.w:luj it provides a vonsenvlive stimale seiled o the peeposes ol
an eovironmenlal impact uua]y-m Thiy metbont i wsesl W measure mose allenuation in
Chaptens 5 wnd 7. Bigure HE-2 fllusireees this approach.



Fizwrs H.1-1
Laxamples of Oeldior Tay-Night Sound Level in Decibels
Measured at Varions Lecations
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Fignre H.1-2
Mnstration, of Atmospheric Altenuation

Sound Preagure Leval, dR

6 dB ettenuston
with doubding of
dlistmno

Estenee from Maise Source:

Srmered: Al Towpwn &'d Exehard B Miler, Seceeds c{F;"-'r.vr'.:m Cemerd 208 ed. WilliaMs, Fosl O T2

Larmral Poesy: Adlamrs, e, 1976

H.2  Noise IInpact Zouves and MNodze Sovrces

Impacts of consirucrion oo cstinancd considcring the ellowing ronsenntion aciivitics:

Driiling New Covity Entromees. Uonwendional oil well drilling figs arc used to
comilruct e vavern enley wells, Doring eoustroclion ol exsling siles, Door Jarge
drills bsve opcrated simnltanecusly, The L, coatibution of this sonstruetion
activity is cotimated to be 67 dBA ab 300 foof, The Ly, valuc, assuming 24-hour
drilling, is approsaomately 73 dBA. Development o each new cavern weil would
requirg 60 o S0 devs ol IIEEL[LI:I.E.:l The warnom wowbezr of days durng which
deilling enight oceor in the Seawsy Complex is 225 davs, based on the constrncticm
ol ten 1-MBE caverns, In the Capline Complex a maxinum of 360 days of
drilling comld veeur hased oo Lhe conslrction of up L seeeen EMBME caverns.

Lueaching of Caverns and Raw Water Intoke. Leuching ol caverns i3 accompiishbied
b pumping raw water into the dolled covern well. The pomuny moise soucee of
this wetivily is the row woler pump. Mwedmum sound levels mear the pumphooss
arg 1 Lhe 90 (o 100 dBA conge; sverage levels sre considerebly Jower. The

H-3




merease o soutad over ambicot levels s noplicsble at a distanse of 300 foot bereose
of the attenuation canscd b gho wall at tho pomploosc.

{opstronctiog of Snppapt Necilftles, Tor an existiny site support Facility
eonstrurtion wiould be relatively minoer, For news sites, however, DO will have 10
consltucl sappart facilities such as the main pamp budding, warchouscs, laboratory,
olTices, sorge ponds, and oil tanks. Access roads and en-site piping would alse be
construecled. The T, conlmbobion of Lthis aclavity al SO0 leei i3 expercled 10 be 62
dBA. Sec Tubbe T2 1, wiloch lists poise levels (o0 speolic sonstreclion noisce
Joares,

Fipeline Construction,  Thees basic lechniues are uscd [or pipeline constenction,
ncluding: 1) Motation canal; 2) pesh-ditch merhod; and 33 copventinea) dry
method. The igpical Equjmnent and sound levels associatce with cach of thesc
tusthods rre smomarized in Table H2-2. The T, 15 comssrvalvely eslimaed @ 69
dBEA ut 5K fust for all pipeline sonstruction HL.-LH"I."«'

Heond Copstruction. Foad comstuction along the pipsline rghts-of-way would
ieclude the usn:: of o dump tueks Aand one hulldozer producing an Le ol 68 JBEMA
at 507 Bet® Lle spenific sound levels and wsape Factars fur Lhe muerun:lmn
cquiprient i sunmariz=d in Table H.2-3.

Creerall sound levels Brom the construction aclivities dizcusses] above are presentcd o

‘Iahle H 2.
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lignipment Soniwl Levels Dme to Consteactlon of Support Facilides

Talle H.2-1

Subirkl L]

Lz Fictor for Consoguction Phage
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Table H.2-2
Moise Creatod by Fipeline ConstroncHon Fomipment
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Table IL2-3
Modse Crented by Pipeline Access Toad Constrrcton
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Tuble 1124
Sommary of Constraction Activity Muise Levels Contriburions at 500 Fect
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AFPENINX )

ENVIIXNMENTAL TAITACTS OF HISTORICAL BRINE DISCITARGE
IN THE GULF OF MEXICG

11 [ntriwinction

(Hl at all of the existing SR sitcs i stored in oodorground salt domes, At some sitcs,
BOE lias ueed pre-developed salt caverns, and at ollers, DB has developed new cavesns by
solubion-mining subterrancan salt dzposits. During this solution-miging o “lcaching proccss. raw
water is citculaled IGoorupgh Lhe sall foemation 1o dissolve 1be sall and cecate 2 cavern, The
creation of coe barrel of storage space requires Lhe inlraduction of seven barrels of raw water and
the subscqucn: disposal o an equal volune ol brioc,

Wheua leaching 18 complete, erwde oil i pomped into the newly formed cavorns, displacing
the remajning brinc to che suface, I the oase of A padional cnorgr erergency, oil will e
wiLthdrawn frum the casvems by displaocement with raw water socording e SFR progrum
mequircments. Once the national cocrgy ecmerpener bas boon subed, 8 seeend vyele of cavern 111
woibt b initiated, acain requiting disposal of cavem-sizcd volumes of brince,

Aflar bring v displacsd b the surface, it is realed o an anhydrite selling pond [or e
removal of suspended eolids before it ia disposcd. Traditionally, THOE bos wied bvo methods to

dispowe of hone: dischaves 0 the Chuff of Moxeo and underground injection. The vast magorioy
(% poreent) of the brine gencratod by the SPR o 1990 was discharged wo the Gulf, while the
remaining six percent was injected underground, Lo dats, all of the brine that has been
discharged W the Gull onyinated from thres sies, Brean Mound and Big I100 in Texas, 40d West
Hackbetry i Louvisiana, Table L1-1 estimatsz the brine welumes peoarated by the creatinn of the
caverns, initial fill, and onc voill ot ¢head sites,

Tobfe 1.1-1
Brize ¥ulome (MM At ST'R Sites Tistorieally Disvharping 1o the Gulf
Sitc & Srovage Capacity Lzach Initial ¥ill Ectill Total
Bryen Maund - 226 1,GMW] 226 226 2,030
Westl Haclherry - 272 1,533 214 21 1,970
Big Hill - 60 1,120 16 160 1,440

When disclarged b the Gulf, brice i@ transported throngh an tndereronnd pipeline o a
"UilTwgee” locatesd oilshere. For Dryan dound, West Hackberey, and Big 1Ll the diffnser is
located 20, 11.2, and 6.3 kKlomerces (12, 4.9, and 3.2 miles) offshare, rospoetively, As sliown in
Figurg 1.1 -1, & diffuser is a sontinnation of the btine pipelioe with a scrice of vertical pocts spaped
13 meters apart. The wertizal crientation nd spacing of tho ports aic interded to promote brize
dilvsion. When brine s discharged throogh the ports, it is indtially dileted by means of jel meang,
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Stawe the brine (aboul 250 ppt salinity) is mors dense than the reeciving watcrs {about 34 pp
salinity), il falls 1o the bollorr and spreads aser the sea oo, 3r i3 then fecther dioted and
carreca] ey by the natum] ocean bottom currcats and wrbulent ditfnsion.

TFigore 1.1-1
IMfuzer Hend Showing Tvpical Moxzle and Diffuser Gcanl

Mo e By Somced
o B

CHlLtar

g mrm.

Soeme: Phase IOIT; Develepmert BPIS, 155 DOE; Qwtozer 1 E

This appendic ankdyzes the emvitonmencul impacts of posl brone disposal in the Gull ol
Mleagon from Boan Maoond, West Haskberry, uad Big Hil. For eech ol Lhese ailez, Lhe app&ndix
drscribos the exdsting disposal msfom &nd dischatoe practices to dates Available mortonng dala
for ssch sl are summanzed und conclusions are drawn regarding esdizonmental opacls,

| W Ticyan Muvund
121 Exlsting Discharge Systemy

Erine trowm Bryan Mound is discharged through a 0.9-meter dizgmeter pipeline to a point
altuost 20 kilomceces of (he Frecport, Toxas edast (257 447 N and 93¢ 14.5° W) n 22 meters of
water, The last %33 meters of the pipeline is a diffuser coneisting of 32 diffuser ports that extend
varically 1.2 meters above e holtom.  These parts are 7.6 centimeters in diamater and placed n
1E-melar itlervals

Driscliarge from e sitc s vegulaled under the jurisdiction of the 178, Emvironmantal
Frotection Agency’s (BFPA'S) Netional Pollutant DHscharpe Tliminatiom System {WPTIES) and a
Temxns Water Commission [TWC) permil. While lhe TWC permit does el intlode every NFOES
raquirement, esch ol ik reyuiremenls comrespond 1o thoge of the XPDES pesmil. These parmils
specily several maxdimum constituent concenitations, threc discharee fimits (J.c.. rate of dischagac,
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nozzle exit velocity, and oxygen scavenger” comceniratnn], and required [Tequencies of
measurement for sech limit. The amosntration and discharpe limits arc lseed hefow in Tahls T.2-
1. %When wn vrygen scevenger is usad, the concentretion can be no greater than 10 ppm

SNH HSO,/ppm dissolved cogrgen [DOY or 18 ppm K50 /ppm THE A detecloble level ol DO
must remsir in the pipaline ak all dmes,

Tuhle 1.2-1
[lryun Muyund NEFDES Feemit Beguiremenis

Patamcter Compliance Bange
Flaw = 1.1 million blbliday
{| Velocity > &1 mis
{31 and Clrense = 15 mpit
TDS raporl ooly
TS3 reperrl anly
TH &40 - 90
==. -}

Scurtec 1990 Mubiual Sie Lirvieoaoszaral Repoi, TLE. Sacepie
Mebiuluwin Mooy, Boclig e cbecin Seracs, Inc, Jens 10601,

The NPIIES pernil also specilias the minimam requircd daily discharue mates
vorcesponding tu piven numbers of open dilfuser nozzles to mairain at least a 6.1 m)s oxit
velowily. T additicon, b assane brine pipeline integnfy, the NPDES pormit reguires @ plon (o
hydlrostaticelly lesling Lhe pipeling 1o be submitted tor approseal 90 days sftor the permit’s
ellective date, Finally, the NFDES pormit ¢alls for dic installation of an approved leak delection
system that monitors the flow of brine into the pipeline and out of the Bl opecatiog dilleser
noz2ie.

L22 Dischorge Peoctices to Diare

Brine discharge to the Gulf of Mexdco from Bryan Mound began in March 1930 and waz
gtill vomlinuing gl the Lime of s weiliog, Sbwe caverh leaching ceased in 1980, the e of
dlscharge hag leveled off substantially. Table 1.2-2 sumemarizes, Bor diffcrene fime: periods
throeghaul cthis hislore of dissharge; the nomber ol pozis 1hat have beery open, the daily brinc:
discharoe cate, and the booe salinity.

“ Hr ng addldys oscd o repalzte che tevel of orpgen o che boice cefocs it is dischacged foom Lhe S puma 12 1R=
pipslione. L evel ol oakesa @ wersd w0 et ciddetion or nistine of che pipslioe,
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l'ahfm £.2-1
Nrine Discharge istory at Brran Moozd

TIWME PCRICTH # PORTS 1 DIEC;-MEGE ERI]?E MLW
{FPEN RATE (PPT)
{MMEIIAY)
"Mun;h-'hn.: 80! | T Thos - zamJ
Nuly- Augast 19401 3] s = 1602000
Sepl, 1980-Tuly 1981 - 31 0,6-0,58 240-259
Angust-December 19811 34 (.35 P12 50
Yanuary 1982-Nov. 19577 55 1 D425}
Dec. 1933-Sept. 19847 NA {51 DHID63
Oet. 1934-Fog, 19577 55 e 230-263
Jaruary T9RH-March 1UHY 5% <L -=i4 2602
April 19851 )ecember TR0 59 <ML 260270 b

'Sownn Hunn, Glummons, uwnd Bemedull, 1983,
T foueosr BRI Prageann Managoment Oifier Estinabes, 1091,
* ourcs: FELS, Texomn Groop Sutt Domes, 1978,

Dy the Orst fowe monlbs of ppecatioon, 1b€ broe was discharped contimuously through
13 pods for approdmmately 10 b 16 heurs per day, In mid-July 1980, 16 additional porte were
openred, bringing the totat of open diffuser ports to 31, Now s were being [eached ol this
trme, caming the sulinity to he less than 160 ppe, und sontnoous discharge was mainlained for
approcimarely 20 honrs per dar. 1o Awanst 1981, discharpe operations were shol dowm, for
pipcline majntenancs and ehuee additiona] pores were opeped. Eventualky, the daily discharge mte
reached nearly 1 million barrels, which was maintaiped votil December 1983 when the diffuszr
was shot down Tor o weeks, Discharpe began again near the cnd of December,

When vavern develtopment was completed in June 1987, the rate of brinc discharge
leveled off rignificanthy and discharge ocourred imegularly.  After caven develupment, covern
creep (1.6, ¢ slow advuncement of cavern walls resulling n g celalively slighl reduclion in Savera
voluwe) is the only sowrce of brine Fencration, resulting w the displaccment of brinc remaining io
lhe cavern, Trom January 1984 to the stee al 1989, Jow wlumes of brioe were dischangad
intermittently. The rate of dischoarge ranged foom nelesr (1 to more thao 0.4 million bacrels per
day and wax wsonabhy copticooas 10 o 16 howes st g tme, although sometimes Jasling hnger and
shorter poriads.  From April 1989 soed throaph 1990, bring dischrrge became loss [requent —
YOmCtimes oocuimny not more then oues & momth. 1he discharer rave wus nsvaly loss thon k1
mitliin barrels ner day and was maintained [or kess than 10 bowes ot 2 lios.
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From 1954 through 19504, Brine discharas bad six instances ol noncomplisoce with the
NPL:Es pormit. Three of these iaslunces wore duc to a failure to mesi the m2yoired
moasNIcrent Dequency called lur by the peqmic (.., a failure (o fake a sample). Trew instaneces
of toncorplizoce were doe o an execcdanee of the oil and oreaze lirmt aml an axit velvsoe that
was bt o, The sixth poncompliance wios 4ol caplainel

[23  Observaed Envionmental lmpacts

Texoz Afhf [Toreeity condocted fivc studics that meoitared envimnmeatel im 1I114-:45
aggacialed with brine d:a-:.harg‘:: at Brysn Mound (Haon & Raadall, 1981, 1982 % 1985 Hane,
Giamuoona, & Randall, 1984at und 1LHS). 3 Caollectively, these stodics aseonnt Eor the first 3.5
years al brine dispowal fram M:—ir';]'.l 108 6o Anguat 1984, Each study invalved [eld iovealigation
and messurement and estimAatod;

. The: areal exreet, vertical cxtent, and above awbient salinity of the brine plume
wiing manthly weasuremenrs of the brine plume;

. Tl wlfevl of brine Jdischufge un water and sediment quality in che ¥cinity of the
diliser site, vsing the analyecs of quartocly samjHes from 14 stations ccllecied in
conformance with che American Polic Health Association’s and EPAS sampling
profocils; aml

. The effect of brine discharge on the bouthic apd nekton eotuonnitics n the
difluser sile area based on quarterty sempling cruises ac 17 stations.

Unless otherwise noted, the remsinder of this soerdon sumomarizes monitoring resules from
the tww wost recenl Tryan Wuoond posedisposa) soadies® These two studics topother cover the
Livo-rear periok [rom Seplember 1982 throoeh Aprgust 1984,

1.2.3.1 Extuent of Hrine Plmine

From the inilialion of brne discharge in Murch 19860 to Aupost 1984, the roagimun srcal
axlent E-I Lthe +1 ppt cunkour (fe., the arca with 4 salinity that is 1 ppt zbove the bazeline) was
S04 ki, The lunyest distance bo the +1 ppt contoor tee wes 7.3 Klometers, The Lichest
measured dlhowve atiinenl salinily conlour {+ 6 ppt) was nhru.nn:l:l in April and Nnmml:lﬂ n 1'%
it areat estent during Lhese v mumbhs was 004 mad 0.1 km?, [ﬁp...li_.{!‘lr'l;.-l:,’ The highcsi
meazered salinity was 416 ppt, which was O ppt alowve the ambient salinity ol 356 ppt Jocaled
nedt the diffuser. The highesl messored vertical exvent of the brine plumc was 4 mcters. The
largest areal El’.l&nLW‘ltl‘lln the -1 42, +E!n +4, +3, anrl +0 ppt abowe salinity coutours veas 304
km®, 24,5 kmn, 9.3 km®, 56 km, 12 km?, 2nd 003 ko, TERPELTvEDy,

L2222 Water aund Sediment {Janlity

Waker guality and sediment samples were collected quarterly at 12 offshore stations Je .,
(v eonirl slations, lve dilluser siateees, a2l fooc statioms locuted (08 fmFeom e ehe diffosen),
Watcr sawples were collentad at three depibs (surlace, mid-depth, end hollom). The moutine
waler and sedimeal qualily paramelers thal were analyzed inelnded salinity (or TDS for sediment
pures water}, tomperatuees, pH, oil and gresse, dissolved bulx ous (cefelum (Ca®1), mogmesium
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(M1t sodinm (Ma™), poeassiom (K4, chlorids (€77, and sulface (50,71} high moleculas
weight Iiydrocarhons, dissoleed heavy wetats (cadmiwm (Cd), chramimn {Cr), copper (Cu),
meceuey {T1g), 2ine (Za), lead Ph, boo {Fe), and nivke] (M0, and jon rafics {CaBp, Mok, aml
S0, The sediment quality paramctors also included the redox potondal (E), & partial
doterminant of metal solubiliby o sediments, and major wos [Cu++. Mg++: Nu']', KT, CI, ol
50,71 i sediment pore waters, ' Chenpes in the B of the scdiments as a resofe of hypoesds or
nedar hypoma conld lead oo ineoeased kolubilizanon of metals in sedimenc pons wators during the
yoAr. ln addition tn the coutine waber and sediment sempling, samples for Ehe determinalion of
bt molecebar weighl hpdeocacbons were collacted oomzionally o delermine the polential of
potealeum contemination. At ens dilfoser slalion, samples weare collécled semi-annually fom
surlave und boliowee waler aod o sodiment,  Eey Ondings ol Lhe monitocing stodics are
suminaciesd belomw,

Waler Snmplinp. The quartcily watcr quality data show nsignifieans iecrcascs: 0 salinier
face abowe plowe analysis), a8 will 88 insionificant increases iy sndium and chloride concentrations,
in the botvom watcrs, Theke inercsses injon (ewcle head litkle iF any effect on the ion caios. The
mpeatesl obsenicd differzaces betwech on rados of ambicnt seamestar and scawater in the diffoser
froa wore: Na, 86 percent; (O L) percent; Sl'.},*.-'i:‘!: HLZ perent. Dunlng L fwee 3.5
vears of hrine disposal ot Bryan Mound, metal Jevels at the diffuser srea wens essenbally the
same, I not lower than, the levals outside she diffuscr arca, As shown in Tahle 12-5 helinw, tho
clzerved el lovels were also Dolow the acute B ambicnt water guality critoria in every ease,
with the cxecpiion of memory and copper.

TIable 122
Radpge of Seawater hfeta] Levels at Brran Monmd

Fﬁm — Er'A Clitaria {pgn) for
Melals CHpscrivcd Conccnrakion {peil Marine Aquutic ] ifc]
Drilfuser Area Copteal Slalion Ao Clirenic
Ld =1 -3= <1-H 45 L3
Cr <I-7 <l-8 1100 30
Cu <5 - 123 <=2 -05 2.8 20
Fe <1 - 3R 1-1t - -
Mz =ikl - 0.7(4)° 21 - 0.4 2.1 L0125
Xi =1-11 <] -11 75 8.3
Pl <] - <] - il 1457 56
ZL =1 487 = .73 3 BE

! bl e e suallor meera o LR

Vi i pocuhan mprscu g aieks s dues 13t oo

A uitesialelzs ol = Liee ol s sink. VWal= pimazelee ers bz v ven, ZFA =i e e i
Sgeepe o ClaTrerta, and Bandad: DS DAL
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The water in the Bryan Mound dilfuser ares doss nod appear 1o b pelroleuwm
cantaminated. Swiface scawaber pdroearbou concantrations ranged Tom 16 to 04 ext and
near-bottom segwatcr pdresurbon ronecnirafdons ranged from 0,13 fo 057 apf The oen
nnnatural (ie., of petroleum ozigin ledrocarbons detected, pheonanthrone and methyl
phenanthosne, appoeacd bolovw frace evels (00e banooranidc]-

Sediment Sampling. The guarlierly sedinenl guality data collecned from the Geld stodics
shomied signiticant increases in sodivm aad chloride concentrarions worc shecrved i scdiment
poue watcrs neayr the dicfuzcr (5 o pinc porcent), Howewar, overall, thess increases cid not
prodluce simuificant chamges o the jon ratios in sedimoent pore waters, The prealesd opserved
differenees homween top rabies 10 sedimicnc at o] statioms and in sesdimentl o the dishoser weces
Mol 170 perent Cade, 123 percent; 50,701, 21,1 perceni

‘I'here was no clear reationship hepaeen brine discharge sod elesated metal levels prasent
near the diffisor beesiee the amhbiont metsl Tevels observed al conbml slatang were sinilar to
thome obgerved al the diffuser (sae Table T2-€). When monitoring resolls suggested tlat meral
acoumulation was oceurning oeer the diffuser ai 8 pesoll of brine discharge, they zko 5uggc5h:d
that the fevels vould retum o normal ones the source was removed. Tor wsaace, dueiae the
st year of Drine discharge (198F (e 1981) the greatest elevation of Gick:] in tho bane was
chssivad, When the discharac lovels diminisbed, nickcl concecorations in che diffiser atea
sediments =lso decransed. Thuring other single vear periods, lead and cadminm levcl ncar the
diffuscr inereased ahowe the smbicof levels vl 1bese melols Collboogh mean lead levels for the
Aiffucer exceedad conteod values oinly owice t this yeary, 18 et aspested that thin moroase wis
redaled 1o bring discharge since lcad and cadmivm conecnirations were higher in the brine lhan in
lhe Goll wales. Dioring subsegpuent veacs, lowcyer, uo difforanecs woie observed bomeen the
rale of nereas: ol leod and cadimium levels i the diliuser area aud thee rato at conecnl stations.

Table L2-4
Beun Sedimunt Melul Levels al Bryvoo Monned

Obseved Coneentrations [uae)
Melals 12iffuzer A Comtred] 'Stai.i-;;ns
= oz 0.2
Cr 23 AL
Cu _ 1.9 23
Fe 351 5,959
Hg AL 0
My ; 2.E 5.4
Fh _ 77 5.5
n i 188 200

Gourcs: Hano, Gioomoona, ans Kandilly (D8 moad L0ES,

I-7



Lv the masl recenl wonilong slady completed in 1955, aoaless of soiuble metals in the
scdimen: pove waisls indicated thai nivkel, copper, and lead cxeceded HIPA™ slironiz ambéent
waleT quality criteria for aquatic orgaowms. O M sumnles, nickel seeeded KEAS chronic
ambecnl walcr qualily crilena £ighl mes. These exceednnces oooweesd in samples collocked at
Fraer [of faecy sempling stations on the 1w fos] recenl sampling dutes (November 7, 1983,
February 16, 1984]. The averipe concenteation for thesc £iabt samples is 214 pge Copper
seneentrations cxeccded the chronie ambient water guality eriteriz Lwice; hall exueedunces
oreurrng in samples colecred ac twae Citlecenl sampling stalions om Lhe same date. The levels in
sames cilleceed at these stationg were Below e cluooie ambicul wats quality eriléns vn the
P subsequenl sampiimg Bubes. Exveedancss for lesd occormed in one sampla, ar alvman i Table
L2-5 Dwerall, the fesvels of soluble beavy metals in the vieinity of (o ditfescr worc similar to
thoso at comtrol stationa.

Tauhle [2-%F
Ronges of Mefnl Levels io Sedimedl IMore Wiler ai Brynn BMound

ELA Criteria {pp't 1"1:11'=ﬁ
hlcials Obscevedd Cagecalladons () Blarine Agualic Liet
Diffnzer Aroa Cionteol Station Acuoie Chronic
il ip] - €2 <11 - 40 43 M3
{r =1-32 =1-42 1140 b
o 0y - 3474377 i - 23 7.9 2.9 i
Fi: T - B30 11 - SCim] — —
™3 1.8-24 05-125 T 3
Pb <05 - 2(18)% <05 - 05 1404 567
n <{k= - 14 1.7-12 Y By
S - " a1

- BPA arlverlz as of 1987

*Value In rarenthesls repeceonts & slnglz salos ahmvz SEeed Tangs.

I Ma ereria lislad A8 e Lime Al sudy. Waloos peesseied are (Be cofresl 1EUA erileda e farlse |: R
Bowrees 1lann, Giamurong, sl Reandall, (4H5.

Froan Fehruary 1983 1o Augost 984 1.9 yoaes), hydrocarbme eonecnirations in brinc
ranyed foom B4 wo 1006 gl mest of which was dersemined we be ol pelooleom ongn. The
hiphcst hydocackon aonlons was deteeled o August 1995, The Bydeocarbon ecocchtration of
seduvent in February 1983, Aupust 1983, Februacy 1984, and August 1984 (all of e 1imes
gedilnent sames were analzed bor hvdrocatlwons) were 048, 150, 3.0, and 6.0 png'e drywaight,
rewpeelvely. Wilh tha excepbion ol Awgusl 1983, no hydmcarhons of pelnileum ongn were
detected. 'Ehe concentration in sedimeot in Anguse 14683 was coesually kich a8 the levcl of
hydrncarhons at tllis tation was usually loss chan 1400 pe's dry weiight. 1t appeared that ikiz il
uriginaled [rom Lhe Bryan Buand brine pul sinve: 1esling sheewes] thil thess bypdrocarbons were ol
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pelmleum vrigel. Dy Debruary [944, 90t pereent of the pafroloum coaraminacion feom six menis
Lefore hid degraded.  Althuugh hydoocarhon levelz at this zerdog continued o be higher chan
oormad in Aopost 1084, nnulyses suggest thar the bydrocarbon contaminanty ware oot of
petrolsum ongin ad, ther=fore, wore not pettolcum consaminasce,

233 Tmpacts on the Rinlogicol Commannity

Henthas, Bonthic studies consisted of o yeam of guarterly samples collocted from 26
slations, including 17 samplas collevted after the diffuser ow cate wos increased to one mullion
burrels per day. Anaheas indicated thul there was oo sigmiicand differense in diversties obsened
wilhin uny dixigoce "tmys" anoond the diffuser {oog., 200, 500, 1000, 2000, and 400K) meiers or
arealer). Alse, spacies composition al the dilluser 2md contiol slalions were similae. S ol of
104 different spocies wee lownd al dilfuser slations and 113 species woio Tound ol ol
stiticonzs. When the ten dominant species ol gach slalon proup were comprared, Lo Species were
eonmicen L bats dilfuser 2od conlrad slalicns,

However, the overafl data show (hal ehe wolal abondances ware dapressed 1K) wersrs
around the Jilleser ped Lhal an enheocement ring fie, 6o aréa wilb meredsed abundandees thai
rradually decroass to ambicnt coadidons) of S00 0 TOM) metery surrounds the difiser. Spooios
distriburicn resvlts showed that two spesics played 2 major role in aroviding differences in
ahundance |evels botwesn diffuser and contrul stadons. Bolh K aegeesedls and Parapriorosgie
pirruty shiweed levesls of highast abundance uoeund, but oot al, che dilfwser sile.

Nekton, The nokion imvestigations show that booe disposa) ot Bremn Moond has resolled
i 0o profound dismuption oo the overal nelton community of Ehe diffieser area. “Lhe stodies
copuleded thal sinee the ineeplnp of brice Geiposal n T93):

. Mo dramatie Iethal ctfoets on neloon hass heen olservad durimge che sooedics;
. Mo shorp reduclions n loto? biomass or species dbunduncs otculted o relalion Lo

the: bring pluine;

' Mur clenr or songsitent telalinnship between beine plumes and nekieo abundance,
bivmass, and diversily could be esloblusaed; and .

" Grine effect are 2 minor sowcce of crhsernmed wariabons.

This Jow impast 15 attobuded o seversl [actors: the introsic dywnsmism of shrimp and fsh
populations; the aceligible arca covesed by the mine pletne i relation o arcas occupicd by
ackton; and the fact that memimum obeereed brinc zalinitics are holow lewcls known to causs
morealitr or ownke aynidance responses in Jahorabory tests.

Althouzh fisld data and analveie do not indicats a direet o sonsistent influciaee of hone
digposnl on shrimp and Zish, it 3% conecivable that brine o indipcocly impact some nekton sperizs
through s etfects on the-abuodance or diversity of benthic orpanisns. Fow diccary spalvscs have
been conducted on bckior common to fhis diffuscr sics, ot the morphelagy aod
cgibenthic/demersal hahits of some spocies suggest that they utilime henthas as a prineany food
spuree during part or 4l of their Hyes.
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[3 Wesl Hockberry
131 Existing Discharpe Sysiem

Biwe aom ¥West Hachbeny s discharesd (hrough o 81-cenlimneler diomeler pipeline loa
[aoiar apprewivoatehy 112 klomcters offzhove: (ZFWPAEY N and 932835 W in 10 merees of
water, “Ihe |nse 9875 meters of the pipoline 5 8 diffvser with 55 7.0-continctor diamctor RO,
Tae porls are spaced 152 melees aparl. The dildwser was desigoed 10 disparse 1.1 million berneb
ol brioe per day 20 an eail velocily of .6 mds.

Discharpe from the site is controlled by an EPA MPDES pemit {brine discharge from
Wil ITockbarmy 15 ool repulaled by o Lomisan Statc poriul),. This pornt spocilics scvcral
WAXiOUm eowstitucat conecnmations, thros discharee Bmits {Le., rate of discharge, nozzle cxt
vojocity, And oxyEmn seavenger concencracion}, and measurement frequency reouiremens. The
sonsenieation and discharge limitz are listed it ‘Lable 1.3-1 belon. When a0 cxygen scavenner is
uredd, (he concenteation can be no greater than 10 ppo MH,HSO fppm D or 15 ppin
B ECrppu DO A detectable lovel of D must romain W tive pipeline st sl times.

Table 1.3-1
esl MHaekberey Fermil Keguirements
Parumeter Compliznce Fange
Flowr = 1407 million hEliday
Yelowly = 0 s
CHl ansd Crremayes £ 197 mpn
TDS repocl oaly
TS5 repat ondy
| A0 -9
Dhisxphees] Crogpyen dedpctoble

Fawrces 1490 Anaual Sile Tnvinomrental Boeel. LS. Sorbegic
Eretralewnt Lcsenns, HEII:LHS Ictralzen Semiced, Lnc, Juns 111,

Just Jehee the permit for brine discharge for Bomo Moced, the NPDOES permil [or Weslt
FRackinsrey also: speciies the mirimum allowabbe dally discharge mues coreespotding 1o given
numbers oof ppen diffuser nozzles Bused on the micimom 6.1 m% eal velociiy; reyuires a plan Jor
hylrostaticalbr testing the pipeline to ke snbmitted for appromeal ¥ dass after the pormin's
el lelives dates; anud calls Moo che inslallotion of an epproved leak delesiion sysem hal moniions
the fiow of brine oo the pipeline and oue of the fimt operatinge diffuser nozzle.
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L322  Dischorpe Practioss o [ate

The table below sumnmarizes the West [Tackberry Jischarge prachces 1o dabe (Table T3-2).
Intermitlent brirve dscharge bepan in Baoy 1981 sl upprosimalely 30000 barrels per day. During
Lhe Lival yaar of operation, the discharge e and bine salinfty veoed signifecustly while Lhe daily
discharpe duration was roquently less than 24 hours, The wverage dotly Jischarre mle wis
SN0 barrgls and e avcraac Drine salinity wis 218 ppt, Trem late Augoest to mid-5cplember
1581, na digcharye cocurred. Intermitbeal purnping, resulliog in low dischacpe wlomes, ouueceed
during rasd-beptember t0 mid-Cetabey 1881, and again derg Janmane 1952,

Table L3-2
Erinc IMscharee Wistory ot West Hawekbermy
TIME PTLEICD # PORTS DISCIIARGE ERINE SALINITY
COPEN FEATE (M Biday} (ppr)
hlay 1987 - Feh. 1982 K 135073 30-Z200)
Blayr 1932 32 475 240203
hlaech 1982 St LT3 . 24263
Apil 1982 - Ot 1942 42 .75 240263 '
mid-Movy. 1952 - Naw, 1985 47 0.8 14t 24270
Diesc. 1943 - Dea, 1947 35 (LE-1.1] 240-270
Jamuary 1988 - July 195% 35 {204 2410
Tuly 1982 - Thecember 1985 A5 -0z 2nalk
- Jamuary 1939 - Do, 1990 5= =Ll 260
——ro——

Beayigz Haty, Hanomina, nd Tandoll, 1950,

Diuring e (el five oeeglhs of the secowd year of operation, the brine dischrrgs was mare
continwons and the hrine salinities were copsistently higher. Tn Jely 1982 the dischacpe rale of
730,000 barrals per day waxs maintuined; however, the bone salinily was belos 240 ppc and was &=
Iy a5 181 ppt on Jely 300 Trom Avgust ko November 1982, 1he dischacee rate remaincd ocar
TAONO0 barrets per day and Lthe Trine galinily increased to more than 240 ppe in October, The
meEiminn discharas rate and maximum salinity oocoreed in Blay 1983 when brine was dischacnod

at 1,003,500 barrcls per dey and the salinity imceegged o 27 ppl

Druring Lhe Gest nine momhbs of 1968, the rave of discharms decregsod 0a tabe of 200,000
(o MHA0T armels por day us cavem development was completed. Discharge was mamained Lor
21 howee per day and the brinc salindty sveraged 240 ppt. In Cotober 1988, brine discharge
became iore intermittent, For crample, in December, hrine discharpe only accurred on ¥ deys.
The salinily remained closc to 260 ppt 2ed the rae of dischprge sveraged lillde more Ui 100,000
Lacecls a dav. 1o 199k this rate was moamtained; hosaeser, discharpe becac [css [roquent aod
conrred lose than 24 howrs wi 2 time.
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Frum 1982 through 195K brine dischurge At Weost Hackhoroy had 22 inziden: of pormir
poutemplanve. Tlhivtesn of tese incilenls were dee w0 o Taifore to meet the cegoined
meggurmenl (reguency called lor by the permit; fae were sitriboted @3 2 nondeteetable ar dow
disgolved wenrpen conlent in bone (00, 01 mg't); two wore caoied by low pHa (504, 5.995)) tan
wCle chvged by low exit velocities (7.3, 75 migk and dam were caosed by excessive il and prease
gantenes {24, 150 o).

[33 Obzerved Envirommenind lopacts

From the initiacdon of bring discharos: in May 1981 to November 1983, two post<lischarrze
studics wore pondueted for West Hackbarry, 'he st study (DeRoucn, 19820 capmined the
crnarmnmentsl impuct during the Grst 12 montbs oF brine dischargs from Mey 1987 thmough Al
1982 The secocd sludy (Huann, Goammaona, & Randebf, ],'E"'Sll:],8 comdueled by Texns Adih
Ermiveryity, vbwerved the resuly of hope discharge over the oext 18-month pedod from Mgy 1952
through Movomber E983. The purpoec of thesc atudics waa:

- To determine and descrive the aveal exeens, wertical exlenr, anc zbove ambicnt
salinily oo the brine plume By conducling uzaching sureeys six Limes a vedn;

’ Te celenmine the sffect ul Lhe brine dscharge on “he guality of e water and
selimend in Ehe visinity OF the diffuser by analeing monchly and quarferly water
samplas collecwet ee 14 offshore salions using methads and quabily ossocome
procedurcs conforming o ERA standuerds;

. Trr determine what pollutants, (F any, were beang transfereed b the oflzhare area
frum Ue Inbracoaiel Watsreay (TOWO or from dhe sall cevern Teaching movess hy
unabywing cloven samplos colleeted from fower stutions (sl ihe mw water inlake
structure, bring pond, diffuscr site, and control site); and

. To chinacleries (e elfect ol e brine diselacne on Che Liclopical (belic,
ackton, zooplaakton, aad phytoplankton) communitics in the vienity of the
Uil Tuser.

Unless othorwise neccd, the followdng discussion semunarizes mooitoring resnlts tor ehe pericd
May 1952 ro Novcmber 1983 &5 reporicd in the mosl recent Wese Elackiborry posidisposal study
(Haon, Criammona, S Randal] 198407

L3.3.1 COxtent of Urin: I'lome

During the 3U-month period tram initial brine discharas in bday (981 until Sovcmber
1933, lhe maxdmum areal exgenl of the 41 ppl contour was 40 km®, The highest messors) above
ambiznt zalinior contour was |1 pot, which covered ap amea of 01 };:mz, This maxingum saliniby
rerease aocurred when déscharge was hebows the minimum permitted ot veloeity. The longest
dislanse e the +1 ppL cordour was 76 lom rom Lhe diffuser, and the highest messued vertical
oxlent oof the brine nlome was 27 meters. The mesp prodiceed sresl optent of the =1, #2, 43,
and =4 ppl ceolours wis 173, BB, 4.4, and 1.2 I'CLLli, respllivcly,
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1132.2 Water and Sediment Quality

Feomn May L9923 untif October 1982, wier and scdimeint samalos wore collected manchly
from 14 samnlc atadons aond analveed for emparatarc, raliniy, dissnked oxgren, pH, oil and
arease, silicate, torbidicy, and moricnes (toral phospliorus, phosphate, nitrate, nitrte, and
ammeniay. [noaddition to these moelhly meanmemencs, water aod sediment sau:LElcs WIS
suliectod quecterly ab each of the 14 stoliony For messurement of moor jons (CaT™, Ma™*, Ma™T,
It €, and 50,71 Sediment anabyses also included measuremenl of 1be redox polential (B
o] measuremenl of mejor wns @ sediment pore walers, Aller Chelobor 1952, only €iphi offshore
rentions were satonled apd menthly terhidity and water nutrient analyzes wers discontinoaesd,

Bascd oo results obtaincd from May 1982 to November 1985, brine dischrrge had na
adverse effects on these observed parameters. honitorng mdicaked that slight ineresses in
comGentrations of soeme consliluetils vere ubseevable b arcas near the diftnser, b as prodicted in
he site-specifc EIS, levels of contaminaiion were law and oot kel o cause significant impacrs,
Key Mindings of the Ocld studies are sumfnarcesd balow.

Water Sampling. St increases in salinity and ion concentrations (Ma ', €1 KT,
Cal K S, ) weere ohsprveal in water near the diffuser. With Lhe excepiion of December 1982,
whin diffuscr stanons had salinitics three pp over ambent, there was 1o signibcaoi difference
benveen ambient surface waler salinity and sarfacs walcr salinity at the diffvscr. Sampling =l the
diffuser showed that water salinity In the botrom waters reached a5 mueh a5 foUr poe above
ambienl salinily, Losignilican) patterns alse wers obscrvcd o inajor oo ratios (Na/K, Ca/Mg, and
1/501,] in surfase and boteom waters. Although the NafB tutio sl the dilfeser was higher chan
the Na/K matin at control scations 50 percent of the dme, Ibe change o wo calios that appeared
e b caosed by briee discharee wos wilhin 1Ee nalural ranpe of vaviabslity, 1issolvcd oxyren
virloey ranged from 0 to 116 ma'e wilh the lowest wilues occoreing in Jupe 1982 when fpoxic
coadilicens were olserved. This hypoate condilion was sufficiently widcsproad to ludicste that 7
was nol a result of brine discharge. Futhermoee, the dissolwed onyeen values poacrally follosed
the natural seasenal tend.

Sediment Sampling, The highest abowe ambienl solinities mewsoeed i pore waler at the
diffusct worc two bo throe ppt. Mo buildup of salt in the wpper thres iches of yurlace sedimenls
nad been ohsarred duving the monitoring perind. ‘Uhere were insignificant clevatons in the Na/k
and Cafhdp rating al the diffuier stations relative Lo conirol sabons. Als0, e natucal variabilioy
of the ClSC, calao was grealer Lhao Lthe varabiily o e CUESC, apparently caussd b hwine
discharge.

L323.2 Waler Polluinnt Sorvey

In Tulr and Movembear of 1983, and Awril and October of 1983, sampling was ccnduched o
determine [ pollulinls wers beinge lransterrsd ollshoe [rom covermn Jeaching or the raw wiater
jintake via the brine diffuser. Water and sediment samples were collastd st the raw watoy inkake
steuctere, the dilluser site, aml one conli] site; bioto samples weres collecied al (he difluser site
and conteal sitc; and walce samples wore callooted at the brine pond, The watcr and sodiment
saroples were aualyeed Tor By, pIL, wajor weos FCatt, Met™, WNa™, K, Cl) awd al}, 7). lotal
nuetals (00, Cu, Cr, Fe, Ty, Mp, Pb, aod Zo) and orpanoics (silvex, pacathion, bexachlombenzeng,
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PLBa, and high moicoular weighe hrdrocubons), The biota were asalveed only lor the total
mecals and oreanics,

Water Sawpling. A comparison of major i2os at the diffuser aod conerol station indicated
e differcncs it the oo contearn of the water at che pwo stations. Tabls L3-3 shows that rhere
were 3o no crsential differenecs betaoen the metal content of water @t the diffuser wodd that of

waler A Ehe contlrol sLabem.

Tahle 1L.3-3
Scawater Metal Levels ot West Hackboerry

Observed Conventrsticns {upih'
Melals [AilTuger Sile Zontrol Station

d 2.2 =2

Cr =[5 =03

Cu 0.8 o7

Fc 18 47

Hyr =02 =2

MrE LUK IMLEIVANIL |
Fb <1 <1

Zn 472 37

- Ul osapwrlingrns are hawesd an xﬁ.‘nplinp_ Jdoeae W el 1585,
et 1R, Ceigrntena, and 1andall, 1008410

I'he comesnlralions o ol phithalie acid zdlers (008 - N2 prd), PCEs (< 140 o),
aol hexachlorebenzens (0.2 pefth detected io waler noea the diffuset fall within ranses repoced
ak various other sites alang 1the Gull Cosst A insigaificant level of perrclenm contamination o
water noar the diffuger coodd he related to hrine discharge. The water al the diffuzer slalioon
contained a total of 190 pgit hydmocsrbons of which lew [evels of phenantheenc {0005 e/ and
teiyl-phenanthicoe {RXIGS pal) were actribuccd to brine discharoc. Although FEPA has not
established ambient water cuality criteria for these two constitucnts, toxicity data ropotted in the
Tliterature tor noher poircyelic arnmatic hydrocarbons [PAHR) indicate that the obsersad
conscnations of phenanthicoe and methyl-phenanthrene ate well hebr the thresholds 1ot fnay
e harmful to saliwater arganisims,”

B Rascdd 1n limiteed wictdueval dels, (1 appzass thal s PAIT coidentration of 15 ped may be asately wosle to sslloalzse
UTPENEMS (s valee = bused oo the e sepure] avale WO, mullizbend by Ao Cassisaiel T 12 aceael [y
j[‘_‘[{:rs_p-:l,:iﬁ 1.'H.TjH.:-|'JjI].' ool glivicl=:3 I:r. A e redoee Une eiiecd. =vel [riim S0 pere=nl L [y [1erazril nclalisy). 1L appoars
et shrondz expoeurss o PAH concerwtions above 007 ppd iy sz delebions sebi=hil cespoasss

I-14



[

Sedlment Sampling. An approdmate 10 percent elevation in Nat, OF, and Ca™F levels
in sodiment pore waters was ohierved. The ihle hetoar (Table L3-4Y shrwas o cueoptial
dilference between the metal conlznt in sedimenl ul the diffiser snd conlmf statinns. Althongh
[ad vaas hipher o the brine than in e raw leach water, the inoreasad Tead ohsemed in ghe
diffuser sediments at Iinan Mound were net diseowcied at West Hackoerry i (his sluly.

Table [3-4
Sediment Blvtal Lesvls uf Wost Huackberry

Ol vl Concentralions” (ropihi)

Diffuscy Control Stations

Hy Come e
Mg 5510 9,120
Bb 163 oS
#n . 2

? Dbsexwalons arc hased nr sampling daos o Oebober 1993
Snurge; Haan, Glammonn, und Bandall, [984h,

The conecnmations of retal phehalic acid esters (07T - F20 pplopy, PCTR (34 upke), and
hexachlorobensene (0604 ppiory found in sedimend at the diffuser Ll wilhin the range reponied sl
variuus uther sites alonyg the Solf Coast. The sediment a1 the dilluer showed 0o evidence of o]l

GO EHTITaAL .

Binta Sympling. Table [3-3 compares the motal eontept uf white shrimp (Peraer
setifenpyy found at the diffuscr site with that of white shrimp foond at 3 contral stetion. Cadmium,
coppen, lead, and mercuty sere preseat i ouganisms ot higher lovels (a5 much as 2.5 times
liateert al che dilluzer site fhan al conirol statioos.



Table 1.2-5
White Shrimp Metal Levels a1 West Hackherry

Obseved Concentrations” (meke)
Matals Inlluser Contredl Stubiona

Cd A0S .00z

Cr (1813 .00

Cu 4.6 3.

b 144 195

Hp 0.03 <0442

Ma 495 545

b 0.00S M.z

* Observaticons hascd on anplling dene i Qetnbzr 1985,
Scucss: Liznn, Gidminona, and Padall, 1hEdb

The enicentrations of total ph-halic acid estees in biota (0014 - 092 o) Bl wilhin e
raupc rcpovecd af vErioas ofley sites alenp the Gull Coase, The leve]l of PCBs (<0032 pa'kg] and
hexachlotnbenzeoe <1002 pwaike’: found o biots af the diffuser wore bolow detection levels, The
ey hydrocarbons found i the biora appeared to e of natvral crigio sinec the mass spectra of
tlws unsaturated fraction showed 0o acomane Bydrocaibons (0 be prescal 1 @ pled o isass.
and the distrbution of zaturaled hydrocarhoms wmere not tpical of potroleam contamination.

13324 Impwces on Giological Communily

This secticm snmmarizes the findinee of the most rocent sudy of poteorial impacts to the
benthic, neklonic, and planktonic cymmunitics by brine dischayge at. West Hackberry.

Benfhos. A rescarch proup from MeNesye State Univessity conducted two initial bentdic
studies between May 193] aod May 1933, A Texss A& M Undversity sreup assumed (he benlhic
studies in May 1983 and continued themn oot MNovember 1953, 'Lhis scotion suwmarizes Lhe
regults ol (he Ty Adb investiglion wsing deta pathered by both MoNecss Starc UTnivwersily
apd ‘lewas AAM From May 1982 10 Nowvewmber 1983, Accarding to this menitoring stude. the
unstable snd highly vaciable covironment of the benthos e s Jeleslion of bine cffects on
|k beolthic community very difficult. Eascudally, no catastrophis brinc rclated slecls were
identified in the sludy. The primury advere effece that conld be corrclzecd with brine discharge
wis 0 peneral decrease in abundance o dominant species yrounsd the diTuser. While this impact
wirtd ool sigoifivunl. lhe madmum impacted arca For henthos wae oetimaled to he 10 10 15 ko=,
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The higher abuolances et outer control stations was atteibured 1o the peesence ol o Tew
specivs ooz, Cwerin fodforeeds, Ol hedmeffa) in very largs numhers. 0o the ocher band,
diversity was sipnificantly higher al dilluser siations. The brine area had & greator abeadancs of
fare species bat in by nubers, The eoaural stalions, o conirasl, had fewer numbers of rare
species and lew species 0 Jarpe mumbers,  The higher diveesity in (he dilleser srea may be
ateibuted to a noted Inercase i concenlzalions ul hottem-feading nekton newr the diffuser,

Ahundance and divoisiny data wedre compaved 1o e salimly dale cf euch stution to
defermine: the rolationship betevean biclogical varialions and ike brine lume. The swlions with
sulinitics ranging etwean +4 (o +8 ppt aborse umbient sulinity bad an insignificanely greater
aburndlanee than stations with orhor above ambient saliniy ranges {--0-42, +2-+4, and +45-+58
ppt). The ziations with above awbien: salinities in the +6-+% ppl rinze hod sigmliconily greatec
divoisioy,

These cifoets covld have implications for commwercial Gshing. The presence of neklon in
Lhe brine plume during feeding conld depress (he benlhos commmunily bevond "normal” conslrinls
and reerrery. Inoadditton, the allecation of the beathic cemmuonily aruid mesolt in neklom spemes
selocting cthor areas Eor Feeding and reproduciive aclivilies.

Mekton. Mekion wax assessed te determine lbe ahundenoe, species somposition, diversit,
and distribngticn, Auy emphasis was placed oo cemmeccialby awlior recreationally mpeorLanc
nclrers. Nekton was saupled o the dilluser acea [rom May 1982 theough September 1985,
Eleven statwons were sampsled momthly frem Mae 1982 throoph Celevher 19%2.: Afteraards, deaen
statiens were gampled o December 1982 Muarch 1983, and momihly thereafter from Junz chrough
Septomlasr 1983, No dramatic lethat elfocks wers dealilfed ducing any ol e saople snciies
Beductions in spoeics abnndanee and tolal biomass could not be assoctated witl (he. bring plume
ar dilfuser.

Zuoplunkivn, Inmvesligalioms were sondocted v delermine if brine dischurpes, could be
associated wilth changes in the morenbities oF these urgarisms. Tn the mest recenl shudy ot West
Hackibwrry, zooplankion dala were collected at the diffuser site from Bay 1952 chroogh
Scptembrr 1983, 1a this time pericd, e slatinngg wesze sanpled monthly feom Way 1982 throwgh
Octobor 1982, Decomber 1952, Febrouaey 1983, and moothly thecealler I'nom June 1983 throvegh
Seplember 1983, o dramatic le=thal offoote were identifted dirieg any nf the sampla nrofees.
[verivir, [arlber eheervalions could not he made because of high data variabilior and a small

sample sike,

IMhytaplankton. Stodies wers condoeted o decomine if there werc bring-assotiancd
chantzs i phyloplanklon biomoss. Twi phytoplonkion stodies hove heen conduockesd ot the Woat
Hackborry diffuser sice; informalion, presen el hare comeaong data oollecled foorn May 1982
throwgh April 1963, Plytoalankion was sampled Dowm suface end ballom waters al seven
losaricus o Jooe, Judv, Aucgust, Seplember, und Nevember aof 1982, The study aoes that tae high
dearee of spalial and (emporal variation of the phvteplankton papulabion makes the study and
impact assessment of phywoplanken diflicali. This malues] wadation slmosl preclodes the
coreeladan al phyloplankion variobles fo o pednt soores discharge unless che impoos are oy
Ercat, Tac study concludes thar nn elfect by piwwopldsokion biotass could e alliboled & The
diftuser or brine.
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14 Big 1L
141 Exdstlog IMschanpe Sysien

The trine from Bip Hill & discharged through a dilluser Ioncated in 10 melers of water
approximatsly 63 klometces nfshore. A 120-coriimeler diateter pipeliog caries the bone 10 a
1,333 mcter diffuscr coanprised of 74 ports, each of which have a 25-cenfimeler diameler. The
parts arc spaced 18.2 meters apart,

Discharge from the sile i vontoolled by an EPA NYDES permmit and a Texas Wabcr
Cuommission {TWC permic  Whils the T'%0 pormic docs not inelude cyeoy NFDES roquircment,
oty Lhe 1otal suspemided solids limil of the state permit ditfers from Lhat of the NFDES permic
These permits specity several miadnum constiluent concenleations, thoee discharpe Lmils, ond Lhe
requited measurement (reguensces. The concenurulion and discharge Jimis ure listed in Tabte
41, When an engypen seavenyger & osed, the coacentration cun be noogreater than 100 ppm
NH HEQppm DO ot 13 ppin K50, pam DO A deteclable level of DO must vemain in the
pipeling at all timcs.

Tahle T.4-1
Bip Hill Mermil Reqmiremenls
[ Farameter Compliance Range
Tl = 1.7 million bbliday
Velooity = i1 ms
Oil and Greass £ 15 ]
TS report only
T35 < L0 mgh {TWC anlyv)
pH G0 - 0
Dhiszubved Cogreen detectable

Bowres TUN A Y Snvinseaemel Ry, TR Strdegic Peinclsum Bescme, TREIn
Pelroleapn Hemvlees, 1o, Tuac 1959].

The NPDES mermit alyo specifiss the minimum stboweble daily dischargs maucs
corresponding b piven numbers of open diffuser norzles based on the minimem 6.1 mes cxit
velocity, In addition, the NFDES permic addresses the assurance of boine pipeline inecarity by
requinng 3 plan Eor hydrostatically testing the pipeline to e submitécd for approval within %3 days
after the pormit's offoctive daie.
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142 Dhschorpe Proctives To Date

The 1able below summeanzss brine lischargs ol iy Hill from 1988 throogh 1990 {Table
L4-2). Generslly, fom 1988 1o the end of 1990, brine lscherge ook plucs 24 hours per day. In
Tamuary 19N, the ke OF discharge averaped 370000} bamals per day; the brine salinitr averged
1] ppc The averape discharge mate graduvally incroascd o ower SI0£06] berrels per dayv and the
arine salinily gradually increased 1o 200 ppl by Macch 1988, This rale was maintined wntil Tune
when the avarape rale increased o neasdy 1.3 millinn hareels per day and the brine salinity
regofied o salmily of 290 fpl. Witk odcasiond] exceplons, (s biine discharpe wos chagicleristic
uf the discharges throwgh the rest of 1988, thoough 1980, and unti] the snd of 1990, Fhe diffuser
wis wachve [or nine days in Ocleber 1982, In nud-MMay 1990, brine Jdischarpe decreased o
400,000 baroels per By or a peniod of 1 days, and al the end of May 1L decneased 1o 300,000,
B mid-JTune, the dischamre rate retened &0 1.3 million bareels por day. 1o October 1920, the
brine discharm: ratc desrcascd w TINLOOD barreds por day which was maincained throogh the eod
ol 148k, Cavern development at Big Fill was completed in Anguest 1991,

Table I.4-2
Brine Discharge History at Big Hill
TIMTE PERTOD #PORTS DISCILARSE BRINE SALINITY

OPRN BATE (ppt}

S TR
Tanuary 1938 - Febh, 1938 L) ns7 190
March 19385 - May 1988 ] E 2400
Juoc 198 - Sont, [0 = 1.3 240
Celaber 1990 - Dee, 1990 &3 o7 250

Soerver OiIskode Brine Dispesdl Dara, (968, 1989, and 1991, Hncing, Polrnlein secvleed, e

From 1937 through 19N, thore were five pommit violatbons at Big Hill. Thres of (hese
vinlations wore due fo lack of dissolved oxygcn content io the hrine; the remaining tain were
caused by a Failure Lo meet lbe reguired measurement lrequency called foe b the pereait.

43  Observed Baviropmenial Impacks

Post-discharpe data for Big Hill consists of teo plume tracking stodiss copducked by Tesgas
ARM UnnversiGy; winker und sedimeni gquubly impacls and acolomeal iwpacts were oot wonitoeed.
The frst study was conducted over thoee days 1 Aupnst 1900, whils the sceond was compleed oo
Py serparipe davy tn Jupe and Tuly 1997, Tn boih sludieg, plome cocking was conducted o the
ottom water of the Hig Hill hrine dispesal sren b measore the areal exlent, depth, and relotboe
tcmperatuls chanoe of the 1 ppt ahove ambient salinity contour. The ohsened +1, +2, +3,
and ~d above ambicnt salinity conbours wers plofial Resolis oo Lhe lest sledy were
inconelisive since the diffpscr was not opetatng duting the lirsd day of the survey. O Lhe
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serond day, the plume bad decached itscll dom éhe diffuser and advected dowecurcent o the
sointheast, Oho the thind day, brine discharge was inevmittent whilc the Bring plume wias muoch
smaller in area The highest halwem sahoily obsenaed dudng the stiply was 6 ppt sbowee ambicnt
sRlinits.

Thurieg e second study, 1he brine discheree teée was relntively sieady at SO0LO00 hansls
ez day. Thie sludy conzisberd of two surveys, ome in June and ¢he other in Toky, Toothe June and
July eurveys, the highesl salinifies obsenved al Ehe dilZuser were 11 ppt and 5 ppt shove ambient
salinity (32 ppi], teipectively. In e omner case, amiienl saliciy [evels were ohsemved les than
one mile away from ihe dilffuser. In the Jaler case. ambienl salinily levels wers ohserved less
than one-palf mile from the diftnscr,

Becanse above ambicnt salinity levels cewain wilhin coe mile of the diffuser siie, impacis
Associpled wilth brine dischurpe should be hmiad b the immadiote vicmoily of the dilfuser. W@hile
water qualicy and hiologieal impacts of bring disshargs were not wenitored st Big Hill, brine
discharae moenitnmng stadics at Ervan Mound and Waose Hackbherry {djﬁ:usscd ahogar) sugzost that
lrrine discharme inpacts at Big [1ill are also selated to the ditftussn area.

A L omclusions

Frst-dispasal studiss at the Aryan Mound, West Hackberry, and Riz Hill diffuser sitos
hve penerally shovwn 1hot bone diflusion ¢cun procove celalpely Jarge above awbieol briog solimty
ooty bat al eelatively maipolnant salinny leveks, Al Bevon Mound, the ughest abowe
amhient sulinity contour of T ppt was measured o wiith areal extonis of 004 and 0] kz?

The lungesl dislunce to the 71 ppl contour line was 7.5 IELl.-._'lI:I'LL‘II:ﬁ from the hiffuser; the largest
areal extent of the 71 aad 15 ppt conlouss were 504 and 5.6 km® , Tespaclively. Al Wesl
TEackhery, the tite (lume aalmuL}- once reached p madmam T11 ppl abme ambienl zelinily
which cowersd an arsa of (L1 km?. The lermpesl distanes o Wesl Huckbern's * PPL cunlour wes
T L-.J.l-:::'ml::cxs trom the diflvser; the larpes, aweal catent of the 1 and *g plac congous wers 17.5
and 1.8 kon?, respootively.

Althnogh the size of the ahove ambient salinity fontours were relatively lavge, eoviren.
wental mozitoring at Bryan Mound and West Hackberry sugpest that brine impacts 10 water and
sodiment are confined to the diffuscr arca and ave neoc catasttophic, 1o fact. some impacts are
likclr 10 be restored soon after Lrine dilfesion coasgaes,

Erran Mound. Levels of metals and ion ratics detceted in warcs and seciment ncar the
dilluser were noL nodicenhly differepe thun choee messured sc control stations, Tneddition,
e moentoriog stody dil ool Fnd thal breing disgrosal resulled me peleokwm sonlaninualoon.
Allthoogh, tresall Tevels OF ftelals in -edimenl puee walers ol The dilluger were similar Lo
those af control slalions, levels of tickel, copper, and lead did exceed EFAS chiome woizr
gquality orilerio.

Wiesl Huckborry, Shght increases m salinily und wn comeenlranons sere ahsened in
wuler and sediment nanr the diffuser. Mo boildup of salt was ofbrened in the opper 3
inches of swmface s=adiments near the dilfeser. Turlbermoree, the change in bie weier and
sediment inn rallos that appearsd w be coqused by the hrone were within their nalaral
ranees of varubility, Thoems wore also no s’gnificant differences bepwoeon the metal conteont
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of wamer and sediment al the ditfuser and of thosc at the control slaticn.  Peurolenm
contamination levels delecled in waeor and sediment near e dilfuser are wathin ranges
reporied at varous oliaer siles in Lhe Galf of Megico, Bioassay tosults of while shrimp
snewedd higher Lewels of wap per, cadmium, lead, and mercury (ot cighe metals analyzel) in
arganistus at the djfluser (than in Lhose st contool stabons.

These water and sediment quality iopacts dranslate Lo skiphl impacts & the biological
eommunity. Sinee drine tesds to migeale 10 the see Toar, hottum deelling organisms arc likely 2o
saqericnee the proatesr cxposure to the bringe. These studies, therefore, studicd impacts to the
bentbic commaunity. At both Bryar Mound and Wesl II:JL-kbE-:ITl." a depressinn in the ammdaum
o benlhic creatures ocenrred within a ranpe of 200 (0 2100 metens [mm the diffuser a
Tlorwever, chis effect was accompanicd b ab igcresse in benlhic diversily near the Lilf_'f'u:-.::r.
Althowyh the studies crnld not identify adverse inpacis fo e bekion aod plaoklon communities,
1l ie suspecied thol the decresse in beothic abuadance could cavse demersal nekion specles w
migrate o other feeding aveas. This map or may aal have implivalions lar commercia) Ashing.
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AFFENDIX ]

EASELINE COMDITIHONS OF THE GULE GIFF MIEXTCO
IN TRE ARIi4 OF TIE PROPOSLD
STRATTOM RIDGE BRINE TITAPOSAL PIPTLINTE AND DITTTIRER

This appendia descrbes 1he baseliee enviconmentyl voodllions of e Gull of Meboo bring
dispusal sthe. The mlormation 1o this sppendiz was deved Irom exeséing dala sources thal vover
Lhe northern Gulf of hiexico in peneral. Wo pew feld invcstigations were conductel 1o colleck
detailed sitc-spoeific data for the proposcd pipeline and diffuser locations, afthouph the following
descripriom draws beswiby om site-specific investigations for the Bryan Moond difluser sysicm,

Il Meteorology

Although brine diffusion ik affected prmunly by ceeanogeaphic botlom laysr coadilions
fe.g., carrends), wind stress at the oecan swrface proxduess currenls that coold allecl boitom layer
conditions at the diffuscr sike. Tiata obtuined ot anolfshore muniloceyg s1te locwled 28 niles
seutheast of Frocport (28°30°N and 25700 ™W) frum 1952 unlil 1971 shorw (hat the prevailing wind
direction frow January thiough Junc is southeast, The mesan anmu] womd sfweed was 11 knols
{12.7 mpliy. The highest averagc wind specd of 129 knets {14.8 mph} ocenrmed in December
when winds prevailed from the north; the lowest averags wind speeds of 85 to 8 knots (08 to
11.3 mph) occwrred From, Tune thronpgh Awgust Dunnyg Tolv end Aogust, the wand shills to a
moee snulberly direction and then easterly in Scptember unfil te Nosember:

The speed and divection of winds im the 'J'eras eoastal region vany more in December thao
in other months. The most persistent winds ooeurres! beteeen March and Seplember. A 15-vear
record (15458-19%63) ol hoorly wind data obsorved al CGalvesion, oxas shows that the Frequoncy af
pecurrehce of slack winds of less 1han or cqral to fve knots is not Lkely to last longer than twelve
howrs. More than ball of the siack wind obserrations had a durating of Joss than free howrs,
indicuting that these pegods can ollen ocoar but in most cascs they prevail for only a short time,

The [astest susiatned (onc-minnte awerage) winds for cach wonth aver 3 LiM-year perind
(1872-1971) raeged from S0 knots (38 niph) in Dosember 1954 6 an estimaled P2 knows (158
mph} in Sepiember 1810 Belwoen 18%0 and 1971, there waere 33 rropical stormos In the Stratton
Ridge aea with winds exceeding 34 kaovs (39 mpl) with 2.1 geais betwecn oconsienoes.  Twony-
theee 0 these slorms were of hurdoane intesiey, with winds gecarcr fhan 64 knots (74 mph) aod
with 3.2 years between ooenmmences.  Dhuring Hurrcane Camille, the masl severe hucricane in
vecent history, winds reached an catimated 180 kmats (202 mph)t

| 4 Fhysical Conditdons

The {ollowing section snmmatizes the physical conditions of the Steatton Ridpe cnagtal
area, including ncamshore feamres, sediments, water femperatote and salinity, bides, waves, and
CUChEnis,
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J21  Mearshore Teatores

The continenfal shelt’ along the Texas coasl 5 3 smaoth, (eatureless, penly sloping plain.
The width of the sheif off Texas varies from about 54 mil=g just north of the Rio Grande Biver
and %G milce off the Brazos River, w© a maximume of 130 miles ar the Texas-Louisiana bordcor.
The inner shelf has a very gentle pradienl with the "shelf break" (ie. 1be line with the greatest

chanpe in grafdicnt) ocourting at approxmatcly 63 tathoms.

Bathymetry al the proposed diMfeser 2rea shiwes that the region congisls of a relalvely
smaath bollom end that bollom comtours O Surkzule Beadh peaccally paeallel the shove, The
Grull Daor in the diluscr acca is pencrally 2 hard saudy bottom surface, The proposed 3,3K)-foot
difluger woukd be located in depths ranging from 36 to 42 fect. Distances boiween boltoro
contours inereaws offwhore. Typiof distapees from shore Tor the H-lool, 30-lual, aml d-Gool
fsobaths are (L8, 23, and 3.8 miles, respecinvely. The bolom depibs, 1wo zed fve miles from the
proparicd ditluser sile, are approamalsly 37 and 93 leel, vespoctivls.

The mast promincot nearshoare features of the Stratton Ridye area include shullow bays,
barrier islands, sand duncs. and rolatiecly flat marshland that is dissected] By mun-made Mood
coutio] stractarcs. Toxas bays ars pencrally shallow aod bave relatively smuoth shorelines. The
width of the bammier slands sre several hundred [eed,

Ovsier Creek and Dram Bay are envitonmentally scositive arcas lying nesr the diffuser
arey (see Firure 5-T), Drum Tay, 3.8 miles Jong aed 1.8 miles wide, adjoins the lower porticn of
{"hristmar. Bav and cnters the Gulf of Medea 3.8 miles foelh of Lthe proposed diffuser location.
Ot Crecl flows into the Treepart Tlarbor shipping channcl and the ICW, Both Ogster Creck
and Dyum Bay lie onshore, more than 3.5 milcs from the poopused diffuser location. In addition,
the Trespuon Harbor shipping chaooel Hes approzimaicly 4.5 miles sonthwest of the proposed
dilfiusesr #ile.

J22  Rediments

Sediment characler i the Guif of Mexico i3 inflncoeed bar discharges from e o the
arca, paticulacly by the Mississippi and Titaecs tivers. Sediments in the area are primarily sand to
clayey sapsd with patchos of sandy clav or sflty sand. The banks in the weslern area of e Galf or
_’.‘-.-Imgu ares mores terhid and comtaim more sediments thean the banks o ke ceafral area of the
CrufE

Surficial sediments in Lhe olBhore aces vary [om loose, fine sand and silt noarsbore to
sooft mudl farther offshore. The thickness of Lhese sediments vades, ranping from 25 to 30 fect
ne:anshone B Jesy than two feet Bacther ofshioe where the waler dzpth reaches 1H) feet. There
arc arcas whote reworked glactal shorelinea have resulted in shelly sand and silt a5 well as areas
wrhero nearshorc scdimcnts coneist of barmeor island samds ovedying micrbedded sod aod slt-clay
lavers. Cerlain arcas consist of scdimenls composed of firm ¢lays nndemeath a thin layer of very
snlE #ilL, which ean he shilled during a sinrm

Various sediment masses were deposited on the shelf durng the altcmating pedods of
newst placial activity, ceesiing shoat half of the currenl bobtom sediments as polvenodal mixtuees.
Buwrrowing orpanisms and waves foom storms have reworked and mixed these hotbom sedimants.
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Shallow amd deep shell fauna ['I‘dl.j_u-Eﬂtl} hurmow in the sediment layers, Sspd-sized forminara and
echminoid mpmenls ars contutne in the {:nur:t:r sholf zilty clrye, and planconitz f2 froquently found
in the relict basal sands in ihe ouler shelr

Ducing o 1983 stody, it wus notesd that abter o teo-year decline, the redox potential
inureswiedl al al] the sampling stations, ndicating that the sediments were heing oryrenated.
Hyprxic conditions cetormed in Awgust of that yoar following the passape of Hurricaac Alicia,

J.23  Woter Temperature and Sollndey

Swlace water temperaturs and salinily are mole sensilive to seasonal variations that
bottom waters, A mass of donsc watct of higher salinity and Tc:mp-.,rﬂtum than eoastal watcrs
atiginating decp in the offshore Gulf a5 will as freshwater inflows from river deleas, influcnec the
local waler 1gmperalute and sahml_-, It the Iy ing. continenczl mnett trow wers intflucnees the
surface salinity concentmations of estoadne wnd inoer shelf waters, Desobeed oxgen valoes are
high in Novetber and low in March, eangiog fom fowr to nine mgl, The cffcets of high
lemperabire and salinity kecp the oxygen levels low daring the STIOMGE,

Owerall, waler lemperature and salinily [ollow an apowval cyele. In late Aupost or 2arly
September, throughoot the upper 230 [egl, lempesalunes are ot 3 maxdimum of 82-90°F and at 2
minimum af 54-55°F io the lake winter months, In Janwary, ebruoty, and Nosamber, the tap 63
Baet underso lempeealune inversions; bodeen cmperatores exhibic iransicot upwelling during the
SNULE

Freshwaler aulllow from river munodf, such as muoff from the Mississippi Biver snd the
nedsby Biazos River, roduce salinity lewcls in the late spring, decreasing the values bo ws low as 18
ppt aver the ey shelt. The western CGulf is influcneed by the munoff from the Mississippi River
several monthy after s peak ooiflow. Fresbeater low o the westem Inner shelf follows & north-
gouth trend characterisbe of the entire Gulf of Werieo coastlins. 'H_gh levels of lrestyaarer
tunofi: may pauge verlieal straldicabion in the Gl and Tzee sprmg. Weak WatcT d-:rrsu}- gradicnis
DEGUT EResph I Dmmhq when weseasonably sirong siratiicalion has been obscryed.

J24 Tides

The controlling dynamics of the tide in the weslem Cull gre not well understnod. The
predominant diurnai ide is thought 1o be cauecd by co-oeeillation with the Atfantic. !

Tidcs at Frecpart Harbor bave a predicted range of 12 fect? Near the dilfuser site,
tiles have 1 verlical mnpe ol gbeal three el Tidal selocity over the shelf (meheding the
dilluser site) & approxidely 0.5 kueds, bul Leercascs aeveral times near some hay entrances.

FJ1.5F “Waes

The disiribution of wave hoirhts durdng the yeac loscly follows wind welncdty. BMininan
vawe: heiphls oocur during Fuly and Aumuest, while maxitonm wave beights occur fom Decemnber
thrangh Fehruary. Genemlly, wawe hefghes increused mm nocth 1o zooth dlosg fhe coast and in
g seaward direcHon for all months. 3



Odbeopwational Jdats from the National Climade Diata Coneer betwoen 1884 and 1973
indicate that 2 median wave height average of 5.4 1o 5.0 feet can be expected from Novemlbwer
thtousl May, aud 1.5 co 3.4 feet from June through Oetober, ' These median neiies,
hmw-z]:{, ar: hiased bocausc reporting ships terd to svoid arcas with severc weather or high
Wavss,

J240 Currents

The cureenl chemelereics desenibed below are baged on several studies petlormed i tha
lare 1970°%s, These observations on cwrents are believed to be reproscntative of the condition of
shell ciraulalion today.

Currenl palterus are s most signifcanl Gwewol ia dedcrmining disposal of hrine. Wind
glress, loeal ronoff, and density stratification combine to shape the hchaviar of neacshare water.
Wind-driven curmants predaminate in controlling nearshore circulation sad beach drifl, while
density gradients and verbcal mixmg of brockish and Iresh walers have a majar eliocl on tdal
pasacs and estuaries.  Additionally, lbe Loop Current, a large clockwise current in §he castern
iFulf. may oceasionully extend inlo Ehe coestal region of Tousiana and dismupt e oomz] loeal
cutrenl patrcon.

Clurreot data werne obtained and anolyioed al siles seulhwesl ol e proposcd dlwscr
loeation for Stratton Bidme. They were collecled periodically derdag 1977 and 1978, These data
indicale Lhal the peevailing set of nearshore coastal corments vaty seasonally. Bolkem cemesnts
were proedominaeely westerly from Fobruary throegh May, and alio durmy Celober. Dering, Tuly,
Angust, Noveaber, and December the predominant. battnm cumrent direction wes sasl
Appredamataly 15 pereenl of the e, dke cofrents were northeast, The strongest curments were
recanded in Tuly (1.7 Dewl par sececd},. Bollem corcent speeds measurcd in Scptember through
December were lowesl in November (0.1 to 08 foet por seoond} and highest in September (03 0o
1.4 Jeed jer ::E,-::frnd}.] !

Besults wr a sludy comducled belwesn Oelober 1977 and October 1978 and porformed
nortbeast of the site also indicats that Focel correnls wers dominatlly lenpshore to the west,
wind-forcing was often a dominant Eactar in driving lowsf dreulation. 3

In $he same study, ovor-tho-side corment mLuqumm:nta inlivaled thel meat cortenl speads
decrcased with depth as cxpesrtend, uring Oclober, November, and Tecember. Measurements
made in Seplember sbowed (hat the mean bottom cumcnrs wers Basior than surface coments,
alltbowal this was probably due to & rocc storm,1”

Ju3 Chemival Canditions

The Texas-Louisiana shelf is one of the most heavily dovcloped arsas of ofshore oil aod
i drilling amad production in the wordd. As a resoli, the -I:hﬁmll:ﬂ.l ehvivonmant bas undergone
some important altcradans that bave heon wideby studied 20

The characteriztics of the chemical Factors in the nearshore Golf of Mexivo walen have
heen foukd to be higlly dependent on the seasonal discharpes of fhe Mississippi and Atchatalugs
Rivers amd the Intneion of decpy marine wates. The upper weier Iryers ate generally highly
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inlloanced by 1he lass saline, leas dense twerne walers, while the bottom water layors are affectad
by the moce suline, depser Clefl water. The seasonal changes in climatolomical conditicns
mackedly alect the midog ond diffusion charactetstics of these two watcr layers. <!

Proe by g Jack oF site-speciic daly, this summary of the chemical conditions at the
proposed Stratton Ridge difiuscr site foeuscr mainly on general chemical characteristizs of the
Toxss-Lovwiany cosstal ares, I8 inclodes sections on nutdents, waee metals, hpdrocarbons,
syuthotie orgasics, aud radiconclides.

Jiadd  Narients

The Mississippl and Alchalalapa Rivers hove a ieemendows influence on the amount of
nutriznt input 1o Texas and Loniziapa coastal watcrs. A main chararteeiside of Cinlt sucfacs wanor
is Jow inoreanic aetrient levels.®® Near-surface outricnt sonsentrations amc low in open Gulf
wilers and penerally increase lowa:d shore, especially in the regions of river runoff,. Phosphate
and nilrale Jevels near e moot al 1he 3assissippl River are a6 Icast 3 and 30 timcs grcated,
vespeclively, than levels found in open-Gull of Mexico waters. hoarsorface nutricnt
concentrabons ave negatiely corrclated with salinity, Eccawsc salinity near the coast penerally
increwse fmin east o wesl, the general rend lor puleienl conccotrations & to deercase from cast
to weslL® In wdililion io tiver discharcge, [aciors influencing nutdent concentrations include
conslal currents and winds, intewsions of open-Gull waters, upwelling, biclorical noevity, tainfall,
and promimity ko coastal marches.

MNutricut concentrations are wsually the limitmg fuctor for growth of prubacy peodoecs.
Fluctuations in nutcicnt lovels can affect the enbre fod chan of 2 tarine system.  In onc study,
nuttient samples taken at the Wecks Island arca weore found e he Lypical of the neamshote
crviromnent, High ammonia, phosphats, and sificate concentrubons, partivolurly in near boreom
samples, correlated with low oxyvpen copeontratinns. Nitrate concentrations were very low o
umleteclable in many of the samples containing [ow cxygen and high ammeonis, a5 would be
expecterd in 6 rethwing environment. Mitiabe showed 4 nemilive sorvalalion with ralinity,

of

gugmesting fresl walcr Inputs as a sourcs of ¢his mutrient.”
J32  Trace Metals

Trace melals entcr northern Gl walcrs Bom tivee ouiBow, the atmosphere, and |ocal
humman aetivities. Tor tmodt of [be heatshors enviconomenls, most trace metals will come fom the
nearby laod lhmmgh dwver runeff. Onee o the acea, they may be dlsselved or suspended in the
water column, reside 0 Lhe sedimenls, or comcenicake in biclogical tissoes,

Trae: metal soncentrations =nd to ke bigh uff the Teows and Lauisiuna cuast, especially
around of] rigs and plalforms. While the major scures of lrace mealals 13 (He sedinant brought in
by lhe Megsiessipni River, this is supplemented by oolllow feom sevetal highly pollimed astuarics
and by dolliog mud and other waste associated with ol cxploration and production aulivilies
Bacium, although it is of litele concern as a conlaminant, 3 an impoetaat teacer. [ts distribution
clearly indicates thal surface sadiments, of the inner hall' of the Louisiana and upper Texas shelf
arc subject fu suspenvion and redistribution by active hottom cerrenis. These sediments and irace
metaly then boonme: resettod on the voior shelf and vpper slope where buliot cdreenls appear

I5



tn b lesx active, Sedimeonis around many deilling rigs may have elevated concentrations of traee
metals, but conecntrations decrease rapidly wilh distance from the soumee.

Citlshore oil mnd gas drilling operations are a major soorce of barium. Tha bariun
containcd in the dolling mud tat is durnped (rom the do¥ling of new wells i slighily sreatcr than
1he annual batium inpul from the Mississippi Bier, Other tace metals ave prasent in much
jower copceniratinny o dﬁllinzﬁ. mud, but may in some cases be significant additives to Iocal areas
uf the Texms-Louisiana shelf:

One study®’ off che Lenisiana shore faund higher levels of lree metals in the open
Cinlf at surlace and inpermediate depths and consistently bow salocs i doep waters. These heavy
metal concentrations are especially influcoeed by sedineent npot frow the Atchalalays River. The
stuty found that the pardeulate phasc, onta which wetals adheve in the water column, penerally
had a higher frace metal content than ihe dissolved phoges, a5 would be expected o un orea with
high smunnts uf sespended matter.?

This xtudy in Lovisiens alio showed that conecnerations of dissolved boasyr motals wone
hugher id Lhe sedimenl pore-waler than in the verlying water column. This differemes sugpests
thid e metals way be dlwing foom Lhe ssdimenls inwe the inlerstilia water. Grepeolly, meluls
such a5 manganpese and cadmiom (with g bigh pereent leachalble Eaction) aad iton and zine
(Assoctatod with che minerals n the scdiment) were fonnd i high levels n the pore-water. The
ttizeolved hesr metal levels observcd i the vearer column during the study were well within the.
Tange cxpected for coastal environments. 2

Anorhicr stody perlormed ar the Wocoks Island side found 1hal swclicial sedinsols du not
show aty sigmlicant {race meial vadalion belween Lhe summer snd wanler seascoms. The sindy did
[nd, howeser, 1bal there is less seliment hamogencity far Ba, Cd, 3Mn, and 3r in the summer

soaron
JA3  Hadrowsrhomn

Iydiocarbons enler northern Sl walers rom river oulllow, the almosphers, naionl
segpape, il and gas pavdoclion, Jocal ianspon lalion, and ship dreffic. The oo imporlanl soorees
a2 the Mississippn Erver oulflow, local ol and gus producton activitios, and ship traffic,
Hyirocarbon cooceolizstions are high around the dMississippd Biver Delw, alomp the cowit, and in
the wicinity of sowe platforms and gigs. Texas and Louvisiana shell hypdrosarbons iachode both
natural pewrolewn compewnds and anthropogenic hydrocarbons.

Hydiocarbons found in Gulf watcrs ace itaiily satucaled Iydrocarbons. Nonvolalile
byrdrecarhons were found to range from ong 1o twelbve pph and aromabes Tom one to three ppb,
wilh many samples vonlaining undedeclable amoonts. Tevels of paraffin compounds arc higlh, witk
stngie-ring naplthenes benpg Lhe most ahbundant bpe. Surface watcrs gonerally have a hipher
hpdroaebon conlenl Umn deeper walers. A 1975 stuly foord that hydrocarbon levels ranged
fromn 17 Lo &4 pph and made np 80 f0 90 porcent of the swefzee water orgenic maller in cuastal
T.onisiana,”

High molecular weight. ydrocarbon concentialions ave very high in sedirments ol
Lowisiana and upper Texas, both in the seanhere and noter contirental sheif aveas. Many of
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these are unresobed complex mivtures ingluding both weathered petroleum and anthropozcnic
Ermutioms -

Volatile hydrocathons, which arc mostly low malceular neipht, waicr soluble compounds,
arc proscot in kigh levels in the sediments and waicr columo of Lonisiana and wpper Toess.
Large quantitics arc released in oil and pas preduecd water discharees and in the updersaier
ventiglit;g of wastc gascs, and somc derived from aothropogenic sourccs ate broughe io by mver
hore.

Peaacid shrimp have been found to be sporadically contaminated wich potrolenm
hytdroeathons off Calesieu Puss in nesrshone walers of cerival Lowisiana. O4C Thobalicy Bay, in
Loniziana, aromatic compounds have been found tn be present in tssues of some Osh spﬂciﬁgﬂ'

324  Synihetic Ovgunjo

Synthoeie nooapic ehomicals ato browght to coastal waters by rivens amd sbreums. Fligh
tovcls of chomiegls such Az posticides, polpehtorinated biphenyls, and reloled ogmuochilocinss ave
beea observed off the Mississippl River and in coastal bays and csbuspies. Tmoa comprehensive
sludy ol errancehlorine wesiducs iy Gulf Coast csmating fish conduceed from 1972 bo 19748, the
three most common residucs were DY, POCB, aod dicldnn, which occamed in 39, 22, and five
percent of the samples, respectively,™

I35 TRalioouclides

Radionuctidzs in the Gulf of Mexic: are both natural and entheopogendc i arigin.
Dizaelved yranimn concentrasions moarured noopen Colf wolers ars abool the same as thosc
scel in the tost of the world's ocesns.  Tlranium concentrations (0 hearshore Gulf watcn arc
vatiahle because vivers and other land runoff sowreey vary in uronivm wopeenlralion. The anly
radionuelide added (o Gull walers i meagurable amounts as 3 dircet resule of offshore il and pus
operalions is cadivm. Badiom concentiations arc sometimes hisher in sul::uwrfgn:l: hrines
(produced watets], such as those ram oil wells, than in othee natural waters.”

JA4 O and Gax Aviivitivs

mince 1934, over 25000 oil wells hawve heen drilled o the rorthetn Gull of Mexico, neosily
off the [ onisiana coast”™” Ar the same time, an cktensive pipeline actwork hay been fnstafed
affibore to trapspore oil and gas, A of Cetober 180, 4,457 kdlometen: of pipeline edsbed off (he
Tenxas coast on the Dutsr Continental Shelf %

Currenthy, there iz ne readily swailable intormation that completcly charks oil and gas
activitics in the Gulf of Mcxico, The National Crecanographic and Abonospheric Administration’s
(NOAAY naatics] charts provide a selection ol sebmerged pipelines and oil platforms. According
b NOA & nawtical chart 11321, two offshore oil platforms exost within a G-mile radius ol the
proposed Simlton Radge dilfoser sile -- appeoximalely 12 pales southeast and 5.9 miles southwest.
The next closcst platfomm & located 6.6 miles south of the diffuscr. In addition, o lurpe
submerged pipeline lies 1.9 miles north of the proposed diffusce sitc. The pipeline enters the
Gull of Mcxico Dot the Swan Lake acca, appanencly chasc 10 U proposed heine pipeline route.
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Becanse the proposed diffuser locatinn lies in State waters (e, generalk thren mfles

seawald o Lhe oundary of any coaslal Slale], che proposed diffuscr sitc arca s not subject to
Fedetal junsdiclion under the Outer Continental Shelf Lands Ace Conscqecntly, submerged

lands underlving the bring pipeline anl diffaser would not be foderally keascd arcas.
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AFTEMDIX K

RARELINE CONDITIONS OOF THE GULT GI" MEXICO
I THE AREA OF THE I'OTMOSELD
WEEES 1ELAND AND COTE BLANCIIE ERINE DISPOSAL PIPELINE AND DITFUSER

I'he informanon presented (o this appendic was derived o cdsting data soumecs that
cerver the northern Towisiang Gulf. Mo new ficld imesdpatione wern condnceed oo colkeet detailed
pite-speuifie dala for the proposed pipeline sod diffoser locations, but the followine Jisossion
draws heavily an previous DOE feld investigations in the area, inehding one study® that
cnelucleal eipht magjor crudses Lo collecl dntn io the veperal vicioity of the diffuser Ioootion in
1977 sad 1974

K1 Metearvolopy

Surface wind iz aun important factor in the mideg and diffusion ckaractcristics of the watcr
column at the diffuser site. Joint wind frequency distiilntion dafs obtained st the LS Coast
Cuard Marioe Station at Grand lske trom Jameasy to June 1978 and at 4 Cheveon platform (287
1 29N and 917 6 5E"W) from hunc 1 o Augost 14, 1998 show that the majority of wind speeds
in the proposed diffuscr arca arc within the fonr- o ten-knot (4.5« $0 11.5-mph} range. The
prevailing wind direction is from the norib, especially doring Jannay and Fobroary, thoueh winds
Bom the northoast, west. and south are comunon in che [a6C spring #od summer.

& LS-ycar record {1948-1963) of hourly wind data eoblected at Borowood, LA, the closest
primury coustel metsonoogivel stution, shoas that the pered of sleclk swiml of kess than or eqgual to
v knols s ool Lkely o ol loager thao lwelve koers. More (Bian ball the observations have a
slrck wind of l=ss than Fve hoors, indicating that these periods con ocoer oRten hut inomost cases
they proweail e only A short Hme.

The fastcst sustainsd winds abscrved in Mew Odeany, LA denng A feelie-year period
{1900-1971) range dom 26 knots (30 mph) obscrved In Novewber 1909 to 60 knots {69 wmph}
nbrerved in Scptonihor 1905, Botwccn 159 and 1971, 45 tropical soooms poacttacd the Wooks
Liland airen, with winds arcatcr than 3d kmote (3% mpb) and abooe 165 yosrs beowesn oooorrenoss.
Fightean of these stoems were al hurrvane inlensily, with wiads greater iban 64 knots (74 mph
and shghlly moee than beur yeurs helwesn veeerrencas. Oflshare winds 1m sxeess of 175 koots
(200 mph} ave esumated @ have occorred duing hwvicanes.

K2  Physieal Conditions

K21 HNenrshore Fentures

Vermilion Bay and Marsh Iland are the dominonl neasbore fealures io Lhe vicinily of che
Cote Blaoche and Weeks sland proposed pipeline and dilluser sile. Vermilion Bay s
approdimacely 13 miles wide in an eagl-wast diraclion (rom Cypremort Poiet to Hedtish Poine}

and slightly moe chan tvelve milss wide o & noctb-sonth diveetion (trom Champlain Pofat to it
soiuthern edge defined b Mursh Ikjand). The bay is generally hebaeen seven and nine feel deep
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Twn shoals Lig allshore 0 the visinite 0F the amoposed diffuser sibe. The proposed diffoser
il he lwzaeed 0 the sezoarard 5ide of these shogts,

Tiger Shoal @ Iocated immediately sools of Macsh Isdand. T1 s bisecled by he
ship salely lairway of Soulhwesl Pass. Wuler depths on Tiger Shoal ape rensrally
less Lhin Lwehe (sl

Beyond Tiger Sleval i3 the smaller Treévily Shoal, situsled dlsout 20 miles sowih of
Uhes west enud of MMamsk Talanc. Tonity Shoet s aboul lwelve miles sooth-soulhesiast
il the propered Dilfwser Tocalion, Tl major aaix 18 ahool 20 miles long and i3
vrignled oo west-soullwesl oo east-mo beast diceuon, The wacr depih ol duwe
shoal eanges [rom eleves (o 18 feet, The shoal s Eaitly stecp on its south side
where the 3 and 60-lool comtou are only abool fve miles apatl. In calm
weadher, Tunily 3hoal & disceraibles Ty bipl Srbidity o fhe acca; By stormy
weather, the shoal is disecmible by broaldng scas.

K.ZZ Scdinwnis

The Mewne ol Lhe morthwesiern Gull has heen heavily influereed by deltaic scdimentation
from the adjaccat ey spsiens.  The Mississippl River, hecause of ik great dramape area, has
heen the major contribubor of delaic sedimenls. The selimeol dschiosgs of the Missizsippt Biver
CEIsiELE I |:|:|:mr|]3.I ol clay, sill, and Uoe saod, will clay coooualing 10 abowt 70 percent of the total
sediment load 2 The continenlal shel” sest of the h-'lmmsmpp: Delea, in the vicinity of Coke
Elanche and Weels: lilard, srades from sand inshore, boosilt and clay ceaeshoce end olfshore.?

Anunhgses of bottum sediments Gaben rom the peoecal ares of the aoposed diffuzcr site o
1978, shoswed wariable miaures of sand, 56 and elzy, Closer & shore, in the wicirity of Lhe
proposed diffuser sike, the hottom had o bigh proportian of sil and clay - silt aod clay 2cquencly
tade up more than 7% percent of the sediment compesi lion.

E23 Water Temperature and Salinlty

Water temperstore amé salinivy digoribudons off coaslal Lowisiana are influcoced by
Iresheroler inllow ITom the Missssppi oad Aschataiova Rivers, localized heavy procipitation,
(heemal healing and cooling due 1o weatner chanecs, and cocrretic midog by wind stross on the

s Fullaag,

Salilily within livi: 10 55 miles of 'r.hr:. louisiana coast ranges frome 15 to 35 ppt s o

rosult of scasonal vanations io fvenoo t1mhargn::~

Farker alEhore, {ypicel selinities during (e summer menths incecasc from & surfare valuc
of 23 ppt o shiphely over 36 ppt in the upper S0 feet, with o stomg haiockine al 235 o 26 teel
Tetnperatuees are neally isothermal, ranpinp from 77° o 79°F. 'Fhe typical winter profile shims
annler temperatures {6 ° to 66°H) theat again co nol vary signilficunlly with deptl, and nearly
isathuline conditicons. Summer und winter verlice] cooss sections of coastal Lovisiang show that
during both scasons, fresher, less dense water appears st the sucfhee, probably [iom the
Mississippi River Systom.  The stroup vertical depsity gradicnt that extsts during the summer
wonld tend to inhibit wrbicsl birdne diffusion, while the strompg hernzonil slrablication wowkd lead
to & sirong westerly cumment that would ephenee advection. The reductaon of homeonlal and
verlical dansity gradiemis that ocouws duving the wicter wonld rend to colance vortical diffusion
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and inhibil adveclion. Bollom sulinity leveks da not fucruate as much as suface levels do bevause
OF rvce renofl, unless storms have cased complete miving,”

F.dot  Fides

Adthiough the tides in Lhe Gulf heve 4 small range, they ace joreacat in the medification of
cuttents and the acceieration of waler movement thronpgh narrow passaoes. The Gdcs in the Crolf
are pr-maﬂ!} dimmal in characker, Thoy are woakly developod vith o wscal tange oF less than 2.5
fewt® Tidal forees src Juminant during the summer, when westaely winds ate generally wezk.
Dwrina epring, discharss from the I'-'lLE:RL';EIp'_‘ﬂ eand Alchalolaya cover comtribule o the wesbhamd
maotom, reducing the intlucnes of ¢he tidcs,

The dhwnal tide enters through the Blorida Sireis, prooresses counlerclockwise anowrd
the basin, i3 refracted by the northwestern and southern Gulf Coasls, sml epresses throwgh the
Yuzaran Channel. Maximun didal 1anges recur abput every bvo waeks. Toweast and highest mean
warcr levels amewr from Doccmber theough Maech and Iram Seplember Ibhrough Oolober,
LEE—l_.'!'EI'-'ﬁ‘-"C]‘-' Tidal currcnts are sivonees, in Lhe deeper waler grens ofl (he Lowsiana coast The
shamee in corrent speed and depth is related s the local warcr donsity gradicnts. The cidal
currents huve o tendegy to rotice clockwise. Thow arc weak near the Atchafalaya Bay. Tidal
cerrer peed slackens inshore of e 30400t isobach, and the currents are ariceed io the
dirgction of the coastline, Bofrom tidal ewrnens are weaker than thoge z mid-deplh oz al Lhe
ynrface, furt this aeport can be moditicd by the complex oeal dengite gradicots. (i fhe naer
continental shelf, west of the WMississiopi dcla, tids] cunvents sre a significant dynamic process and
ean mAackedly mbvctcs the motion of water oo §he alca.”

K25 Wowys

Wives in the local area are o combinalion of local wind-generated weves and swalls
«E.:I‘]‘l&l'j.ﬂ_g ot open walen, Wave direction peosrally correspomls Lo wind diveclion and changes
according wrr the sepson of the yvear. Tedwieen March emd Aogosl, waves lravel i torthwesterly
direction, while in the foll amd winter thew shifl i a mots wesletly tirection,”

E.24 Correnis

Current patterns are the meost signifieant factne o detetmining r]jspc‘ra:—:] of bpne, {pmoent
dekia wer-r: ubtaieed and onulyzed intermittently ot sites in the peneral vicioity of the diffuser
location.t? Thata were collecied periodically hetween Qetober $977 1o July 1978, Wator comeat
volocities oo the inoer combnental shelf of soogdmwestcon Lonisiana hawe shown that a prevailing
treLhwieesecly doft ocoorred throwghout most 0F the vesir, dladmem eopmend speeds of 206 o 4.6
fhmer were measured durng the winter stoeme, Minimem corrent speeds of 00 e 18 ftksee were
mexsured during June and early July, Correet speeds during most oxber times of the year ranped
from 0.3 to |3 Miaeo.

Dwring the months of Octoher, Fehruary, and March the circodation weas tidally dominated,
which may be due to the decressed cffestys of the Loop Corrent, lower procipitition and renc,
arml Jower wind speeds. There weare bred pericds of stapoatien camsed by Jowe cormeat speeds qnd
Litele nr o net doft durng the mooths of May, fune, and July, Dhotached cddies from the Loop
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Currenl probably cause (e sluppelion. Stagnant-lype conditions alsa ceeurred foflowing the
passags of @ storw frool in Janaaly

Local winds have a major influcaes on the pearsheore ciseulation pattcet. For crample.
gislerly Lo southeasterly winds during most of the year cauke wowestery o nerthwesterly drift
curreil. Strong southerly winds along the Tesos Cowst dorimg e aocoer 2ee believed o ioaizle
i reeetiil b nel dolt ditecinn Urom Che weesl by the e@gst. Tlenaeseer, b i not fmeean i Ehe geet
agutheasterky drift durng the cucly part of Tuly marked the beginning of this crensition. {ther
EacLors 1hal could alect the circulifion valicm wre the Liop Carrenl, barotropic slove carreols,
and che Lide,

Cuiretll specds poaerally decreasc with depth duc w shear stresses eod mayv varr slighcy in
dircetion, Spoms nstaness nf 4 pwo-tayered Home repime wers reoorded in the ares, it wors of
short dugation and may have beco indueed by local wind offccts.

K27 Chemtcal Conditiones

Appendic T on the eutfaes water cnvironment around Stratton Ridee provides a detailed
discussion of the chemical conditions in the northern Gall. Those econditions alze reflect the
goneral chemival conditions or the GoeF wabsrs uroond Ehe proposed Wesle Teland diTuser sile

K2 ML andd {ras Agflvites

A dscussed in Appendix G, there sre exlensive and expanding oil amd gas @xplocalon,
privdustinn sotivities 0 the norihemmn Colf oF Mexion, There sre more than 25000 0l and gmes
vzl and moce thony 27000 km of exeling pipelines o the aorthern ahd centzal Guelf

Tnlowrmalicm thal complelely chets oil and pas activities in ihe Gull of Mesico is oot
readily mvnifahle. The MNatiomsf Oeesnngraphic and Atmospheric Administrelon's (NOAA)
naurical clrarts provide & sclecuon of snbmerged pipelines and oil pletforms. Accorditp to NOWA
naurical chart 1134%, a very active oil and gas area lies close to the propeosed Weeks Island/Cote
Blanclt dilluger site, Chwan 30 o pluliovws willin o ooe-mde cadios acea are bocsizd
approkimalely S5 miles noclhessl ol the proposed didliescr sile. Inoaddiion, a submerged pipelne
trawcrscs Lhis plailorm anea b 2 southeasicrly dirccbon, The closesl plalorm s siluatcd 2.8 mniles
wesl of the proposed site while lwo alher plalloems lie 4.5 miles soulbwesl and 55 miles
srthcase of the proposed sivs,

Becwe ihe Minerals Management Serdce (MAE) 5 responsiale for regulating and
motiicring cil and pas operations W a lease block on the Pedzaral QOuter Coatinenial Shelf (4037,
it i5 necessaTy oo notiy and sensult witl the MMS of aoy planncd activities being conducted on
the OCS
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ATTEMDIX L

HASELINE CONDITIONS OF THE ULF OF MEXICL)
IN THE ARBEA OF THE 'RROTOSED
RICHION BRINE DISIMOSAL FIPELING AN DIFFUSER

L.l Introdnetion

This appendix describes die baseline: environmental conditions of the propoaed Richton
Tome hrine disposal site. Thes propesesd disposal aren fics al approsomelely 30F 108607 norlh
lacitude, E4* 3735 west loomitude. This site iy in the RMissisippi Sound oElshore arey, soolhwest
of Horn Iland Pass (ihe beeak between Horn 1sland snd Potit Bods Jsland), The physieal
conditions at chis site ave atfocecd by its promimity to this pass, which joins Mississippi Sound o
e Gull of Kexico,

The inforwation presented ene wae sachered from exietfing soureess containing dues on the
Missizzippi Sound sndd adpacent offshore area of the northem Gl of Mexeo, BMost of this
infoemation was campiled by or for the TS, Army Corps of Enginces [COE) or the LS.
Diepartment of the Inleior Minerls Mauagemen Seevice (MIME). Because the proposed
diTuser site liss willio a posenlly desipoavcd COF dredged waterial disposal area, several C0O1F
reporis an this anea provides €ssential physingraphic infomation. These requTts include nn
investigation of oceanogrephic couditions in the Mississippl Sound offshore region (for COR h}
Kjetlve and Sneed) which includes & sampl= sitc within 3 miles of the proposed diffuser site. !
Additianally, the MMS s pedoming a rawci-vear ccosystem stady of the Culf of Mexea off the
cowit ol Mississippt wod Alabama. This swedy i collecting binlogiea?, chemical, and physical
cheracterizstion dala rom [_1I:Iu;_'rﬂ.1-;, croes in the east Msziszippl Blgl:-i irluding & site within 10
trilcs of the pmpﬂsc.d ditfusce.® Those gAIpliNE Ritce Aro roficrmed to in this uppendix ws Lthe
COE sampling sitc snd the MMS sampling site, respectrely.

L.2 bIefeorolopy

Melenmlogical conditions help create the oseanceraphic condidons that sfoct brine
diffwsiom. Wealher in the norbhern Gl of Wexaco vones sbmanply will geazan. The winter
viimute is lemperale with lreyuenl fenlal evenls fevery 3 W0 3 days) and strong northerly winde.
The sub-lmopical summer clanfie §5 sirongly inflleenced by iha Azores-Bormuda hick pu:ss.urv cell,
with less frequent frontal events (every 2 to 3 weels) and liyghl south cr s-:.ulhe.:slarl;.r winis,?
Thessies wenther pulberns aflecl the siralidivation ¢f the walee oolwnn, which i tem atffocts brinc
diflosiun. Average maolhly pressore over Lhe porthern Gull eacles a minimoem of ..{'fj T mm
of merswny in the sommer, and abming 2 maximom ol 766 mm of mercory o the wintert Adr
temperatures i the Magcagowta arca range froo 27 60 3790 in summer, and From 10 @ 200C in
winter” Wind speeds sverass seven to ton koots ®

O'Medl and Metlee calculaied the probabilicy that a tropical storm ot burricans might hit

a Jwile arca trom Bilowd, Flississippi o Mobile Bay, Alabama at 13, 6, and 1 perceal,
eespseckively, lor a tropical stormw, huericanc, ot severc hurricene.” Others heve estimated that
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te extreme weather of a tropical stonw signilcamly oliects this region approaimolely lwia: n
tarmce }'IL‘-EIE.H Rwrricane Camille Drotght winds of 2K miles per hour to this area o 1we5.”

L3 Physical Condidons

This section summurizes the physicet emAromment of the Migsissippi Sumnd offshore srew,
e luding neamshone fearras, seliments, watcr temperature and salinity, ddes, wimres, aod curronts.

LA1 Inearsbore Feaimres

Theo oowst of Mississippl % indented by g serics of bayy, formed pomartily st the monthy of
rivers, and protected by A harvicr faland syatem Iocescd epproxdmately acven to thirteen miles
ofshore, The Mussissippi-Alnbama shell o manpudar area exeending seaward [ Lhis barsar
island system, The shelf width decreases west to easc from about 8 miles pear the Bissesipn
River Delte 10 35 miles near Defioln Cangon. ' The shelf @ geoerally smooth from the harvier
wlupds t w depth of approximaezly 2000 feer Pase the M00-Moot conlour fine, the Ooor s
punctuated by bepopraphic fesmures (primarily reefs and rolpes) of lmiled ureal exlenL !

The proposed pipeline route rins sowth and slighthy west shrongh Mirsissippi Sound 1o a
ditfuser location appraxdmatcly threc nantical milcs past the barricr island systom chat separabes
Blississippl Sound om the Gulf of Mexieo, The proposcd diffuser site is soutbwest of Hom
Taland Pass, the hreak hetoeen the Hom and Pelbt Bows Islends. Both islands ave parl ol the Guil
Lilunds Nalional Sesshore, Addiliopal bamer slonds exlend casi aod weal fom orn and etic
Tooais, woul Lhe Chaodeleur Tbands [orw a norlh-wouth chain appeoadmately 20 mifes soutlmecst of
the praopused diffuser sike.

Depths in the lnunedisse arca of the proposad diffuecr range tom A5-50 fuot. After
dropping off sharply from the banier sslands to a depth of approvinestely 20 feet, the conlipental
shelf slopes genily through the proposed diffwser woee wo o deplh of aboul 300 feet, alter which
laes T despens rapidly 10 the south and soulleast, 2

Trour majoor man-made featares are in close prosdmily g the proposed dilluser sile,  Firsl,
[3e propesed dEilloser Ties within o COL Jredged miteral desposal area, which occupics 18 squarc
mies ol shell sowil of TTown Islaw]l. Second. approcinatety 3 miles nobeast oF e proposcad sioc
m Hom Tiland Pass, there s a mun-made wland thal semes as an smportant nesting siee Tor least
torns and other skorchids, Third, the proposcd ditfiscr sitc is appooximatcly 3.5 wilcs wist of
Horn Island Pass Chaonel, 8 3530-foot wide, A0-foot deep shin channel prosdding sccess o
Mlessessippi Spond.  inally, b high pressore nulweal mae pipelines, are baned appreamalely X
wiles cast of the proposed diffuser sitc., I* The diffuscr pipcline would cross rhe channoel and
L panwal pag pipelines eo roure to fhe disposal site.

L322 Sedimenls

A exlergive gand sheel undeclies the edstern Mississippl dound olihore area, exlendibp
[7om the Chandelsar TsZands east o the AlubamaTlomda border apd south o e as-[oxol
comtour Bne. BFurther wost aud in decper water, sand s replagcd by elay aod gilt. '



Al the MBS sampling sile, consideralle variation (o sedimens size was rocorded in
samples laken during differcnt erviscs: gravel was always 2 miniteal component (rapging Bom 1)
Ler B percenl wf sedment sauples); sand ranged Do 19 10 BY pescenl; sill om 2 10 73 percenl;
and clay leom 6 w0 43 percent. This vadation was attributed to the prescnoe of oliet doposits of
various sediment types, such as those associsled wilh hatrisr sands, bacs, coasta] duoes, [agoomns,
am dlellaie deposiis. L

L33 Water Temperatore and Salinify

Tempetature and salinity in this area are alfected by aticepheri condilions, cover indaows,
and waker cireulation, Froshwater sources erzate tidal inor plumes and varacon i salinire,  As
meitioncd alove, scasonal variation i metcorologic conditions strongly influcoecs steerification of
the waler cobmoa, e wenkern, [1oquent slorms and Lo cocer inllows coeals a woll-muscd waler
column, bewer storms and inercascd mver inflows in spring produce f paccially-stratiticd watsT
EEIJHTHH.I'IS Br a Toxnlt, dispoecd brine msy dispomsc hotoy inowinter.

Sntacs watcr temperatuIcs approdmas af mmperamns. raogng from 12°C in wintcr fo
2TCin nummnr Winter and summer botoom tem peretunes ranges from 13 oo 22°C,
[Lh]'lt.L-hk'L-]_‘r" Avverapr near-boilom L::mpa;.r.:tLum at Lhe COR sile were 1727 and 19.4°C
regpeclisely in late falliesch winter and spring.” % Near-bottom temzeranies ft the MME site
have boon meazured &t 17, LE, and T [ﬁ[::r'r"rp.rlj,r i _|:'f'h1'|1ﬂ|é. March, apd Aunguse. Mear-
hotbom temperatures in Owboher arc clulu: ton 2700 in Ehis Area,

Sulinidea in this ares vary with fresbwater inputs and aerivdie intmusions of the Guolf Loap
Currani, and can range omw 11 00 36 pacls per thowsand (pp?):"" Mear bolbem salinifies o the
wistrtily of the propased dilfuger sile range Iromn 0 o 56 ppt. ' Botiom SalJJll'[lE‘;'.-. averamed 31.0
and 304 ppt at the GO vit in lawe follicarly winter and spring, rmp"Ltw-:lj.r The: YTMS has
measured bolbom salinites in s wrea o be 34 26, and “-54 ppl cespecinesly i ||1 Felruery, Morck,
and Aoz, Likewise, noac-botlon saliniics o October are dlose o 24 ppt, 23 Thesc valugs
wre similor ro (Lose Tound iy other Iesmrchm*s. EPA siudizs. [of example, have measnred botinm

salinfties in this area at 31 10 37.8 ppl

The genlngy nl Lhis area affecs water circulation, and ghus temperature and salinity, Cult
waler Muowe ol Mississippl Sownd theouph Thorn Telaod Pass, The inuredased Jeplth ol Torn
Island Pass Chanoe] allows eolder, high-salinity, de-ogzvecaaied watois [oom e Cull o intrede
wpon the sound, 2

L34 lides

The dincnal 1ide is the most sigpifeant hydrographic drving fores in she Mississippl Soand
emicn, Tidal lomces mix verlical waler layers and prevent verlical strolilicatios, which would
rencentrate highly saling brine in the Botiom layer, The tide s modited 5% wind, ihe bathymetny
and geomeley of the basin, and mwer mllows,

T averape Lidal raope ohis area 35 1.4 Lo LT Bewl, wilh 31 moximum ioemal cooes o 1.9
fl. A lortniphtly cquatorial tide cyele resalts io the climination of the diurnal dde for o fow dags
aut of each fourtcon day cvele. Ar this tine, a scod-divrpal dde ocenre which s so small (0.2 ft)
thut Lhe tegiem 3 essenliolly noo-tidal during this period.
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The harrict island seetco divides 1 Mississippn Souwomd repion ot e disvinet Lidal
regiuns an eithor side of Hom lsland "ass (gee Figure L3-1). West of the pass, tides advance
north- nnrtlwn:st oT countcz-chockwise, wiile easl of the pass, waves tuen 2aslward ov
clockwiae, 2

L35  Wawes

Waves om the Mississippi-Alabuma shelf gre of oo w moderste intensity. Wave heights
rarely exvesd T feel and wave periods range from 3 (o B ssconds. TTordvanes exd olher storms,
hm*.'ever pn;}.lu-;.,::, lerger wraves. Wave vonditions wary wilh wind spesd. wind direclion, [elch, and
wralar Jepih. 4

L3.f  Corroms

Corrents ore primarily wind-driven and thus vaey seasonally {see section L2 above),
Curcent meters deploped o the Missivsippi Sound offshore arca ecord that surtace cireotation is
dontinarcd by boagshore cutrcors dowing west i wintor; suetacs circulation roverscs and flows cast
in speing, Iowever, recorded bulomw cucrenls wese dependeal of surface currents, and wers
moee Biely o o won Lhe same genaral ditection over lime. In the area of the pmpﬂaed dilfuser,
botlom currenty foweed primeanly porthesst m Jate allisorly wipter and o :ﬁpn,ng Fipure: [..3-

2 and 1.3-3 show resuliant coersoc vectoms fior severul sumpling stations in the Wississippl Sound
uifshare aren in lale iearly winier and spring, respecieeely,. Slation Mo, 3 s tbe COR sampling
sile, located within 3 milcs of the proposcd Richton dittiscr.

Winter and spring corment reses from the COR sampling sile are shoeam in Figeee F.3-4,
Adlof these lisures indicate cha 1he prevailiop dircetion for botton: surrents i the vicinicy of the
propracd dittioece is tooweard the northesst, and that these coomenes tarely eacessd (L7 Feel ner
sccond,  Bottom currents How more consistently o the northeast in winter {26 percent of the
L) than i speisg (12 perecat). The encrent ows 1o cach of e nther seven dircetiogs ooly a
small fraction ol the rime {lhree (o nine fercent on average), The currend is oficn zalm (34
percenr of the time on average] and is calmer in the winler (38 percent of the time) than i
spring (233 percenl of e lmeh. The currenl speed mosl ollen raoees Irom 0.1 62 U3 feel per
second [45 peroert of the time, oo sversge, and more often o spring). This coreent specd
increases to botwen (1.3 tnd (L7 foot per soeond about 15 porcent of the ¢ioe (again, more ofizn
In winter) and inercases w batween U7 and | oot per second onky aboul 2 percenl of the ime

Waker velocitics dircedy in the barricr sland passcs, howetsd, have a widor raonie and can
b hu].'lﬁtHIIt]H”'l' Ereater, Warer velocities in Lhe barrier island pesges range from U 1o 3 feel por
szernd. 7"

L4 Chemdeal Couditlons

Wliseiesippi Sound and the dississippi Sound ofishore area are vaed exiensively Jor marne
lrungperiation, dredee dumping, and offshorz ol and gaz drilling, cesultiag n & ecwplex chernical
erviroemenl. Waler culomo snod sediment chemistry @ highly depcndent on seesonal geering
discherze hoocanse rivers are a major sonmee ol auivicnts, teace melals, kydrosarbons, synthetic
orgeniss, and radionueclides,
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Fipure L.3-1
Frogression of Ue Dlurnal Tidal ¥avc
Through the Miszlssippi Sound Area
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Flgmre L3-2
Surfuce {Solidy and Botiona (Dashedy Cucrent Vectors
fur the Feriod Movember 1, 1980 - Januocy % 1981
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Flgore L.3-3
Sorfuce (Solid) and Battom (Dashed) Corrent Vectors
fur 1the Perivd March 21 - May I3, (901
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Gcures: Kloeve and Speed 108, p. 18
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Mov. 1, 1960 - Jan. 8, 1881

Hpure L34
Mpeed and Drircetfun Coprent Roses of Ihdfom Curronts
for 1he COE Sumplimg: Sile

Mzarch 21 - May 23, 1981

[ p—

Interpretzetion of Current Reses

Spaed Intarvals
Curmaht (am ) 5)

Dhrection ia syrthasized into B aeclers, indicating
flow towands that direction. The esample

details currant towards ke northaast [ME).

The length of the area Is propertional o the
frequabty ¢l oooumenss of alf ME vectors. The
spead inervals are dfereriatad by am thicknass,
The kenghh of each Irferval reprasants tha fregquency
of oocurrence af NE vestors in lhat spesd IMeral
Tha intarval & n x 10 em's {or curerts. The value
within the Circle gives the perceniage of currents
below tha instrurnent thrashold.

Suorzes; ULE, EPA 190, . 0l aud Lis, DA 199], o0 725,
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Ll Nutrients

Gilicate 2nds to be more abuodant in shell walers than in ooen Guoll walers, whers
ranges fron 0.5 1o 1.9 ppm. Weasored phesphaie Eevels in sholi watsrs have oen sioilar tor
levals in open Gull walers, ranging from 0 o 02T parls per midion (ppm). Nitrate Jevels dn:
lower in shefl wepters than o open Coll welens, whers levels range feom 00031 Lo 414 ppen,™

LA42 Truee Meluls

Petroleuin explordtion and production in this area have increased the amoonts of srace
mctals releascd ino the ewvironment. Rivers are the main pathway of frace metals into
negrshore envicenments, [Rongh atmospheric inpuls, ocgon dumpinge indosiesal cotlalls, and
oflshove deilling are conlriboting luclnes, Oace inthe Gull, (e mztals may reside fiy the water
coluema, sedimends, o biological Lisguss.

In the water eolumn, mercury bos been meosured om RO002 o 00005 milliarams pee
Liter [ma ), n:’t-:]mmm [eom 003 10 0.06015 mpd, bead from Q0045 o 0016 e, and copper friom
(L3 1o 002 ma]

Iron and trace metal coneent of sediment varics ennsiderably in this area, dus to patoral
variability in oradn size and mincralogy, o pencral, shallow-water sediment s less contaminabed
with {tom aied trace metals thar deepowatcr scdimcod, Arcas closer to the Wississippi dolts ame
highcr e batiom by a [aelor of lwos Sedimcn maneancse copecuirations are ahont half the valuc
usually associaced with the sediment iron conecnerutions fond here indicaling Lhe manginese
may he solubibizing from binchemically adive sedirnenls in Lhis area”

L.4.3 Hydracarbans

Hondroearhons are ubwuilows m hlssissipm offshere sediments. The paimary source ol
lydraearon leading iz the riverine transport of fine sediment loaded with uorehned petreleom
bydracurbnnes, thongh sodiments in the Culf of Medeo conlain 2 mostuce of Bolb bislogeal and
petpoieum-bosed hydipearbons, & weak bspclon hai bess lound betwesn finer graincd,
orpanie rich sediments and hydroearbuns

Larpe seasomal vaciadion accurs in sediment hydeocarbon »enbcie atb a particular siee. This
variztion coold resull frgmn the dilution of hdmcacken-lnaded tivarine inputs by biological midnm
{ie., ths disturhance of sediments by kenthic -:11;gnmsn'5| orf from lrnsporl of byilrocerbon-lomdeed
SEﬂ.III:Il:.'-I:I:L by wuler currenls Lo the shell break 5

MRS nesmursd [pursasing bevels of hedrocarions i sedizienls along leaseces in bhe
sanward] dieeclion, zml measured higher levels neae the Mississippd Della, The amnounl atd tvpe
nf polimuclear azomatic hydrocarbons [PAHS) in shelf sodiment differed from FAHs in bay
sediment; shelt sediment PATTR were derived lrom unproeessed petroleum (zather than from
Lﬂ.‘-mhu;hun as in beys). and levels 0 shelf sediment were s times bower thoo m baws = 26
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L&44 Syothetic Organics

Svnthetic organics anter coastal wilers [om mver autflows. High levels of pesticides,
pulychlorimated biphenyls, and related prgapechlonnes have been measured in he Mississippi
Eiver delaic ared, and in coastal haps and estoaries of che Ciulf. Beridoes of 112, POE, and
dieldriz have been found in 349, 22, ind § percent, respectively, nf Gl coast ostearine fish
sampled 57

.45 Ralionoclides

Both nuturel and anthropogenic procosses contribotz radionoelides into the Gulf of
Meiien. Rivers pod olket land runoflk carty eeaniute mlo oearsboce walers. In the epen Guoll,
disgoived uraniom concentrationg are similar wo thoge foumd io world oceans. Offshoee oil and gas
aperations add eadiom 1o Goll walers, ad fdium condzoltalions soe s-:nmehmes higher w
subsurtace brincs [L.e, brine pn:lrlunl:d From off wclls) than in the open Culs*®

1.5 Ol and Gas Activides

There i presenlly oo aclie o] o fos sekivily in the immediale vicinity ol 1he proposed
diffuser yite, but thers may be i the foture. The "'-.'ﬂ'JS ]‘Id.ﬂ. confidered leoinyg parcts of the
Mhszissipm Sound olshore ates lo pelralecm mpl::nuimn Ao mephoned previously, byvo bugh
[:I[“E:':EULIFE; natural gas pipelincs are buried approximately tovo miles cast of the propased diffuser
site.
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AFFENIHX M

ANALYSIY OF METALS AMD OTHER 1NORGAMIC
CONSTTTURNTS TM STR TRINLE

lwio othor appondiaey nf this DETR cvaleats the impacts of propesed brine discharocs
Dow thes candidats cepansion siues o the Gulf of Mexico:

. Appenili [ evalialas pokential Mulore igpacs by analyzing the cnvironmental
impasts that have keen abserved ws o rescll of past SPR boioe discharmes, wehding
el discharges of brine Tnom Gig Il T addressce histovical impacts associated
with excess sulinily aid o oembe: of ober individea] contaminants, inchading jons
(oog., caleium, sodium, chloside, sod sullale) aod melals (¢, cadmiwm, chromium,
eoper, mercwery. [eal, und zinc).

. Appendix O predicts the arcal cxteot anel hedghl of brine plumes thal may be
caused by the disclizrae of brine o the Chlf of Mesxdco from the other candidule
Eapandnn ited, Lo, Stratton WRidge, Wesks lond. Cule Dlanchs, aof Ricluon. 1t
is lirmited e an evahton ol excess salietfy Coooucs.

Thiz appendic evaluates the porential for metals and other inuezanic woostileents i SPR brine to
cause adverse cuwironmental impaces when cischarged o the Gull of Moaco, I supplements the
zoalysis of metals and othor consdtnent: prowided o Appecdix I and supplements Appendix O by
avalualing the potcatial cticots of nthor conscitusne nol comsideced m hal appondid’s briiee
plhume predictiong.

This appoendis anahzes the hasard of SPR brine in tevms of it motal snd other mgergamc
choical corcent. Boeauss ne data sre rvanluble co the composiion of hrine from Stracon
Midpe, Wocks Tiland, Cote Tlunche, and Richiton (brinc bas not boen generated o these siles
previvusty), brine from the candidale eapansion sites could not e goalyzed on o sitespecific basis.
Insiead, ehe appendiv cvaluates the hazanl of o 'model” SPR beiis U §s based on Bring
eompusition duala thiy are geailable (or other STTR gites Soenon M. presents avieflable dula on
the brice composition au exislicg SR sies. Inoscetion M2, these date e anolyeed slatslually Lo
celerming Lhe degree 10 which Lhe brine composifior varies from sile by aile aml [rim cavern to
vavern. Desed oo this statistical analysis, a mode] brine composition that fs designed 1o reasonably
represenl e bring expecled from the caodidate ceparsio sftes ds developed. Sechion M3 Lhen
evaluates the hazsnd of this model brroe by anatesing il poteodicl Lo cesull b haromll kovels of
melals o e Gull of bMaxico, 1708 bazard apalrsis inchedes an sxamination of the potentiod or
e nrinc's metals to exeoed conlogival protectan threshaelds and w biossneentrate iy annatie.
wrganists o the Gulfl Finslly, seclion B3 sommaceees sooclugions froa te anakysis.

Bl Semmuary of &rvailaTde Bring Composition Data

“l'able 3.1 1 semumarizes alt availahle duty un the level ol melals and other inorganie
eonslituenls present in 3P brinc. As shown, data are swaiable for Gee separate SPR sles:
Bryon Mound, Bagon Chostaw, Weer Hackberry, Sulfur Mines, and Big DIl In addiion, das ace
avatlable for an voidcorificd salt dome and for the Starks (nom-5PR) dome adony, the Gull of
Mexico coast. A total of 23 ditferont inorrsoic consituents sre represenled by tbhe dala.
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Table K.1-Z prescnts a break down of Ue hone somposilion dais o éems of the oamber
el zample sew availahle fur esch site, For ihe ourpose of this summary, a sampls sct refors 1o a
smgle column of deta in Tuble 34.1-1, rogardloes of how many conattucat: hsve reporcd
coORCENTTALons i thial eolnmny  As mdicates] by Table 301-2, the vast majoritr of availuble brine
compoeition data are drom Bryan Moond.

Talxe M.1-2
ahes Covered Ty Available Rrine Coom pos ition 1afz
Sample Sets
Birvan Moundd Zl
Bayuo Choctaw 3
West TTackherry 2
Sullur Mines 1
i Hill 1
Slurks 1
H Linzpeciti=d 2

AlLhouph the dagn ws v whale are more representative of brine from Bryan Mound than
the orher sikes, thoy cnable & comparison of brines orfginaing [eom lve ST'R sites, In addilion,
the evuilable cwvern-specific data allow a comparison of brines originating firom different esserg
al Lbe game SPR sie. Teyan Mound and Bayouw Choctaer il fnclude civem-specific reconds foc
four [C-1, C=2, G4, and C-5) and three {BC-0, BO-17, ad BC-1%) different salt caverns,
roapoctively. Ag a rorult, the variabilicy of brinc compogition at Bryan Moond and Hayoo Chortaw
car he analyeed

hiwet of the sources of brine daca do pot indicate whether reported conoentrations are for
dissobvend metuls or botal meluls. COne of the soorces specifics that it pronddes dissobaed moetals
cohcentrations and anceliiee soucce speciies hal iL pnaades total melals concentrations. THocanss
iL penerally s ool known which duly wne for Weal concentrations and which are [or Jissolved
conecofratioos, 1hese data could hel be analyacd separeiedy in jhe analysis o varianes in section
.2 below, Including total metals data §a the analvsis, however, would be couservative {ie.,
leading to 2 higher estimate of bring Lol and prealer polential e} ance Wotal megsbs
concentrations are oft=n higher than dissolved metals concentrtions.

Sewerat assuwiplions had 1o be wace i3 this analysis regarding constiluenl concenlmlions
Lhat were helowe delacicn limis, When detection mes were speeified for an undetecied
quantity, the conecorration was roported as less than b dolootion Llimie io Table bLI-1 (o, < 14}
or =2 ngll. Tn thoee cases, the foll valos of the detcodon limit was wsed for the pumase of
calulating mean wencsnbrbioms or each conmslitent. This menvenlion results inan oppet boeogrk
gstimate: of constitnent consentrations sieec the actual concentrations of undetectod constituents
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ara lorwer ehan che full deccedon limics. o =ddition, when dotootion limite wore not prosdded
{ofn walues Toported as "MEP e Tablc BMLI-1), the data were dzopped from Borther analysis
besause actual consliteenl concenlralinng could oot be eslimated ressonably. Eo fhcsc cascs,
sufficicat nomaining dala repotling aclwal ol Glimated conccauwations were available 1o compleds
the statistical anafysis. For example, siv of the seven sample sets that do not specify detection
fmits are 1om Bryan dMound The 13 ather Bryan Mound sample sets that do spocity detcction
[Onits pravide 2 sollicienl amounl of dala dhd can be pied o liea of the Bryan dMonnd data for
which ko detestion lmits are cepatted.

N2 Analysis of Yarianeo

The anahxix of variancs (AN AL model is a statistical ool For studsing the relationship
hevgeen a dependent vanahle (e, chemical coneenlraliong] and une o marg independent
variables (e, SPR siles and viverng). For g geoup of SPR $ies oF cavens, the ANOVA model
devernings e varalilily in soch cheanivals coucenlialion aik] coriclaxs this variability to
randony opror and to the varation of SPR sy ond caverns. Once LThese cotelations ae
cgtablished, the mean conccntration of cach chemical i caloulated e Lhe proap of SPR sies and
gavome.  Difforcnece within chis sroop ame then awsessed by comparing each chemmical’s mean
vabiee to the chomical's vanoubibity within the seoup.,

T order By condust an anabpsis of vanwoue, cerlan dula reguirement nesded (o be
addressed, 1irst, the ANOY A meded operikes on che assumption thit dula are dusiributed
gormadly, Since 1hese brine consenfeation data do not satisfy this assnmoption, they were
Lranstormed o logarithmic vabucs, whish fic a normal disteioetion more elasely. Therefiore, this
analyzis of vadanes was porformed oo the kursrthmie valuey of the comeentruations ceported o
Tl b.i-1.

At the same time, an analysis of variaoce can ooly e condecrsd for thosc consdtoong
willl data i cach samplc sci anslyacd, Io orthor words, a compstison of three sample scta is
Erminl b Ehowmes constitusnts with duen in o1l Ehres somple seis; i1 cannot include a constituent chac
iz corversd hy only one or ban ol le e saople sels. Unlonuoilely, wo sanple 5l s U dala
bios reporled conveolrafions Lor all coostilueols, eillee becanse of missing data or beoanse
detection [Emits were not specitied  Thercfore, 2 comparison berween SPR sitcs or oimvems ws
contucted for anly a portion of the comtiments for which relatively scomplele duly were neilable,
For example, he anaiysis of ibe foue Bryan kownd sall caverns can only be done for fonr
constiluents (L, coleium, chlovide, socivm, wnd sullaie), while the analyeis of the £ and €2 4
caverre can ke exlended i batum and ieon.

Thin armalvses was Somdocled in fwo pasts. The AL parl included an analysis of varanss of
the Bryan KMound and Bayon Choceaw cavern-spocific dara o letermmine whether brine
anpeailion varies with the cavern ol ocigin. The scooed part jpcluded a Enmparimn of =iz
specifis data o desermine whether ehaere is a stutistion! difference in brine CLIMPHISILIC. aereass
differenc siles. Key lindings (mom these two analyses are sumrmarcized balow,

. Amdviis of Yorianee Acooss Caverns, S abalysis ol vooancs oo Bryan Mound’
cavern-specelic daga (C-1, C-2, C-4, and <-3) iwdieaied hat no statisticgl difference
eorinls belwesn brioe from ibe [our s4ll cverns, In oconéeasl, a slalisical analyaig of
Biayon Choclaeds cimvern-specile dala (BCG, BC-17, and BOS1Y9) determined 1l
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brate from caverr BOC-SO s sipeilicantly dillerent mom brise originating ham
caverns BC-17 and BOS1Y, Brine dom caverns BC-17 and BC-19 were nol [ownd
to be significantly dillerenl lrom one anuther.

* Aminlysis of Yociunee Aveoss Sites.  Apain, brine sampled from cavern 304G at
Eayour Choctaw was delermed we be sigoilzm(ly differenl oom all ether brioe
samples. For example, cadtann, magnesium, mangunese, and «inu coneentrations
in. brine from eqvern BO-6 are several hundeed 1imes preater chon the
comerntrations fn octher btine examined Bore. A secies of anshses of varianes on
all the brine data, however, found ner sivnilicanl dillerence hetween brine
reneraled @i Brvan Mound, Big Hill, Sulfur Mines, West Hackbermy, Starks, and
cavorns BO-17T and BOC-12 at Bajour Chactasy,

These results demonstrate that the compesilinn ol e brine samples analveed nece are
rclatively homogenons acoss caverns and sies, while the brme [rom civern BC-6 al Bayou
Chockaw i8 an aberration, o addition, e resulls for samples koown Lo cepresent Lolol metols
concenLralicns and samples khown Lo represenl dissalves] metals coneentoations dild not appear to
be sigmificantly different from all the niher aysitabic data. Therobore, ©F e dats for cavern BCO
are excluden], mean consltoenl coneentratbons taat gro developed wering dhe roae of the data in
Table B1-1 wonld peovide o reusenably wecorwbe esiimeate of typienl concentrabons in brioe from
salt domes o the Gulf of Mexico region.  These mcae conecntrations Gor 2 wodel sall dome
brine, presentod in Clable MU2T, apprositoste te: copeentrationg of werals apd ofher inoreanics
[ikely Lo be in brines genarated at the Bve candidate expension sitca considered m this DELS,

013  Hazard Analvsis of the Model Briee

This scction cvalustes the hazard of the model brine developed from the statistical analysis
m soction M2 by analyzing it polentiaf to resull in haomlul levels of metals and ocher mocganics
in the Gulf of Mexico. 'T'his cvaluation follows four major acoqe:

. Fivst, the madceeeen incpzaie o conglileeol eooceolmalions @ the Chall ol hMexico
cAnzcd by 5P brine discharees iz esciwated by deceeazing the modeal brige
copcentrations to account tor diludon expected at the ditfiser ports (gection
b

- Second, backgmund cuncenirabons of hrine constinuwenes in the CGulf of Mexdco
ferund PR dillusers are estimated ond added o the inroased ecneentrations
potentially s2used by brine discharpes by estimaie the fobal cosulting eonecoiration
of zuch ecomatituent near ke diffuscie (ecotion B,3.2);

. The estitoated concenlralions: neor the Diwsers are then compared o amhbisnt
waler yualily criveria (AWOICs) for marne systems (sectien K3.3); and

- 'Ihe bioconcentration potcadial of the brine constiments = evaluated (seclion
k3.4,
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Takle }M.2-1

Concentrattons ol Metala apd Cther organics
in i Typical SER Brine

Major Constituenls [mgT)

Mrde! Brne Crmeentralion

Sodinm v 116,723
Patassiwm {K) 362
Chlcride [(Cly 124,542
Sulfule: (80,) 2,22
Calaiom (Ca) Gi13
Maznesinm (M) t3i
Minor Consdtoenbs () -
Adurzinuem [Ad) =T i, B
Antineny (5] <2
Arscpic [As) <58
Durium (B <24 :
Cadmdum [Cd) =l
Clhinmium [Cr) =20
¥ Cobalt [Cop =05
u Copper [Cuy = 1005
Tron [Fa) 2563
Lead [P =24
Mlerewy (HEy <
Mopke] [Mi) <H A
Plunyanee (o) 195
§ Siver (A <11 f
Btropeium (S} F10E Fi
[ Titanivm [11) (= .
Zine (Lo} .2

hi-
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™ML Brine DIIndion At fhe Diffwser

It wmould ne averly consenracve b compane the model brine corcentrations direethy to
AWOTE becawse e Mine i signilicantly Jfated a3 il exiis he difluser in 1he Gulf of Mexics,
{inlt crganisms would pot be cxposed 10 the 1ol briws slcorth, but 1o much reduced
CONCEnLTATIE,

Lo aredict the inercased chomies] conceotmations in the Giult atuer brine cadts the diffuser,
the mwode] brine concentralions ia Table M2 1 wore decrcased br a dilotion faetor. Tlis factor
was dorived by agguming that diapersinn of the brine's matais snd other inorganic conatitucns can
be gpproximated by the disperion of the bone’s salinity. Wilh (hie assesmplion, the ddulioe Bslor
could he estimaled a8 (ollows:

Dilucion Factor = Brine Salinity Prior to DischarpgeAbowe Ambient Salimily Ooseeeed in Lhe Cull

To aslmaie the dilutan Gewor in Lthis naoner, beine salinity and ambient salinity dala
cthtained during brine plome munitoring ve trvan Mound were ahed. 1 e a comservative
soenuTio, Lhe cnalvis included ae weerge hrine si linity vl 258 ppl ond e highesl excess salinily
comtoar messured in e plume mimitonng at the Enmn Mound difoser. This scenaris
Toprosents che teast amonnt of dispersion and, rhbrcfurb, Icads to relativody high lovels of brine
constituents & the diffoser, Uhe hiphest ceecss sslinitr meoasured was a 7 ppt above-amhbienl
sulinity contour coeermg v LS km* (123 were) area around the diffoser. Using these vilues:

I35 eation FAactne == 23807 = Sn

Drivading the munlz] brine concenbraboms o Table M2-1 by this IJ.'luLmn fuctar yields an
catimate of the imcreascd concentratiors of brine coestituenss within a 0.5 lm® areu 511.1'1111.111-:]11:5
lbie cefluger. These difeted heine concendralions "aller CilTusion" ace presented m Table b.3-1.
The cerostilueol coaeeiliaions woulkl be smallcr al plealer distacce om the dilloser, As a
resuls, the dilulion Gaclar and sepoeted bring concenitolions sber diluwion only represent
eoanditinos [fkely to emac near the diffiser.

B1.A.2 Backprownd Levels in the Gull of Blexico

Back:round conventralicons mas! e added 1o the diluied brine copcenlrulions o onder 1o
estimale the toidal metal concentratiang near eich difluser. The haskgrouwod level was eslimabed
for each constituent by calzulaging Uhe mean of backenonnd comoenteationes repored for verioog
moniesring suations i che Golf of Mexico (o, backmouwnd moniboring soarions ab Bromo Moond,
Wit Huckberry, Hig Hill, Weels Tiland, wnd F.-;I]ﬂ-.".ﬂht}u[ﬂ::l, While chose haskproued Joevels mav be
represcntatiec: aof & larec area in the Goif of Bexen, it i vnecrrain bow well they coprosens
condicion: that cxise 4t any particular sic. Four edampte, backgroend lasels al a particular sile can
b jntlestced sinnrfeantly e ontfalls from civces and offshole il Geld astivity, Thapsboos,
hackgrotnd levels at the five candidate cxpansion sices considercd in chis DEIS may actually be
higher or lewrer than the backaronnd levels estimated for this analvse. Table M.3-1 presenls the
ceriwated Packorannd lervcls of brine constifuents o the Gull aloaap wilth 1he estimated (olal levels,
which tapresent the sum of the diluted brine and bockerouad lessls,



Compurisen of Predivied Chemical Concentrations in the

Tahle M3

Goll of Mexico fo Ambivnt Water Qnality Criteria (AW

—_—
CONETTLIERT LEVEL T i AFTER IMATKSROUND | RETIMATED RATR NG, AN
TEINT! i DIFFILIN LEMELS M A
| BRINE L olF it ACLE | CHKOMI

Arfer (mp)
Sl 54
JovassEunt (K]
Clducide (215
ATdkate [l FAIE ] a0 2053 I‘
Celoium (Cu] Gl 145 M g6
Blaztealing {Mp]  E1 41 ] 0241

Xlnor ipdn
Aducini (Al ¥ <07 e <77 o gl
Aailineany Sk =l | e =101 ¢.000! Lg,00t
Arzenic LAz) <38 =l B <201 £a! 1P
[hirlum T} = = 1H.I: M =154
Cadmium {04 =8 <L a5 <l 43 93
Choam um, (915 2 =1 41 <22 11 s
Calmlt (0] s =01 NA Il
Laaprasr M0 LR P F =51 M LA L] Ll
brun (Fuo 2532 Ml L ELA XA £, 8003
Lezel 71 o T LE <25 14 k¥
“erenry T =1, 21 2k L [ xl oS
Mirke= (A w:.-u..t:. . P rii =47 15 #A
MANANCHS [Mn5 P e kR an AN
Jilva A <l <03 3 <05 2.3 B
SLrsinitnn (=) T 190 Ha =191
Tivanicw [L5) <L I M4 %23
Finc () HRE =18 4.9 ~h2 £l i

| RpETRANE AVAICE A vazd In e assincs of Nlacine AV

21l provoalod I Lawest Ceservad BiDec Level (LAL) in G alwsnos of = 28400
a MG applies o cowalent [ of arsenss

T AWOC appics 1o hexinalesl umo of chromium
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MAY Comnmparisen o AWQLC

Eccavse AWOCs are nal avadable [or ol copsdluenis, O evalualed the briness hazacd
in meo diffcront wavs, For constituens with AW, the estimated final contar’nant levek al
the difuser were compared with the AW When AW ane nott availuble, the inercmental
incrense of tie sonstitucors doe 10 (he being dizchange was vompared Lo the bavkgpround Lewel

Table 3M.3-1 mdicancs thet, of the 12 constituents with AWOCE, all bul two ace astimaled
bk oot B eemsenteationg bolow the eviteeia near e dilfiser, For tbe two al Ssue — copper sl
meTeury — the anabesis dows pot show that the rosoling concontrations arc aborec. the AWQCs,
onkr that they may be alaoee the criteda if it i assumed char the constitents ae prescnt in buine
at their full deteetion Limit, “That ks, if eopper in acowlly prescat in barine at lossle el Belodar e
delectiom [itils, 18 predicled conuentrations nesr the dilffoser wonde spen fall below che AW0CC,
Simlucly, the predicled mercury conesntrobivm would he helos: the aeote epterion, buec ahoye the
chrire emitesrion ducs bt esfimated high backareund levels of mcrcmer,

The estimated copper comecatratinp potcatially cyecode both the arite apd chroois
AWCs for marine oraanisms, According te the criteria development documents, it a pollutan s
Al coovenlrulion exeeds o chronic macine AWOC or il 35 1-bowr sveroge sonsentration
exceeds (s acule marine AW more ihan onee every 3 pears oo lae Averipe, manng Organisms
could be delrineacally alffected. The ezlimated copper level o brine (<190 pedlr 35 haghly
inflyenuved by ane sumpie sel Oryan Mosnds cavemn C-1 has o copper content of 3,030 pgil (e
Tuble ML.1-11. Mot Includiog this sample in lhe anabses wonld decrewse the estimated level of
copper in the meslcl brine ro <2B7 ppt, and the estimated level of copper al the JiQoser
(2.7pml) would drap below but remain close to the AWz, Accarding to the losicobosical
lietature, the acote seasiiivilies of salivaler ocganisms 1o capper cange (om 328 pel for the Blue
musac] ey GIK] pg!l for the grecn grab, and ehe bay agablop waa Xilled n long-torw cxprosures to S
L&l of ropper,

Cogsorvatiely acsubiing meteuty s prescil i TR a0 i 1ol deteciien Lk, the eslimated
comesntratain of mereury at the diffuser (<33 pgdl) covld cieced the chionie AWOL by o
Lthan a Tactor of ten. A large porton of this estimated cooeentration, howesver, is due ta
meteurs’s backarovad level, which by itsell excesds (he chrooic AWDC, The eslimated mercury
Iewel in the undiuted bons (<002 pet) approaches the chronie AW, Tul e actual mercory
conceaation in the brine could be woll bolew ehe chroaie AW ntjor io dilution.

Of ehe remeinieg 11 constioents thal dn ot have AW, only throe weps cstimated to
be added 1o Goll wialers al ewels het ore celatively high compared to bockpround bevels,
Falimitled mareages 1 sobium oo chboride: concenfrations fue o brine discharacs are
approrimaichy onc-third as high a8 the backmound levels, Thess constiluenie ate key conleibulon
to the ewoesa rabinity plomos cresged by ghe 8P brine discharacs, The cstimated inceease i
manganese i 1.3 [mes the background level and the ostimated incrcass i iron is six times the
backpround level. In addition, althoogh a backgrowld concentraticn or strortium i pol avalgble.
the Beiae dischavpes wonld appeae 1o coséribule o relaleely biph beve] of sleondem to Lhe Gulf.
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M.34 Dioconcentrution Totenticl

Thare 4% a polentiol concaen, Lhal inelals celessad 10 the Gull yn PR brine oould
concentrate in aquatic organisms lhrongh direcl exposure b the plame near Lhe diffuser (e,
biovonsenlmlion). Such bivteoventration could bave the eflact of transferong the brre
constituents 1o a dillerent and Jarger arez. A eommon measiee of 1be patential for a chemicat to
Bioconcantrate i the binconcestiration lactor (BUF), delined a5 the concaatragion ol o chemiond
trxug dividod by the sonsentration 0 watcr, Table 332 proscec the ranecs of maring BCF:
reported in the literature for metals thae may be fouod in SPR brine,

Table A.A-2

Suwrmary of Metals Analyshs

CONSITIUTERTS LEVEL ABOVE AWCH? MARINE BCL
AWLC AT ACCTRUNT FOR,
DIITLSER? LIARINEG BCE?
Aluwmipuia M Mo so-231°
| Antimioy M Mu 296
Arsciic Na Mo 250
Burium - - 0486 - 03
Cacimitm Moy Moy 5- 3,160
Chromium iy Mo B - 153
Cabalt - - A0}
Copper ey N 28,200
[kon Mo Mo LB . S0
i Lead i Mo o I\:_D 175 - L5710
Metcury h Yes Ve 10,000 - 40,000
Nickel Nu N 2018 - o
Manpancse Mo Yout i, 00
H Silver Na Ne <t - 240"
Streurinm - - -
Tilsnduntn -- -- -
Zinc by WYy 372380

| Buvause madak: BCb s ml dvdilalin, Un: Gurbeaka BCF b puocsened.

1Mo B e uasd 1o enleulabs a eribeckan established Lo prener) sdnsomote of martne ol use,
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Biocanscenlealivn s smelimes tadeen mboy seconmt in the development of AW Tn
hese cases, comlaminanc coneenteatons that all boloar che AW s also "safn" with respoar. 1o
bioconcen(tation. Huwever, most AWOQCs do not explividy seeoont for bleconeentratinn, Tn
thesc cases, even though & eonlaminanl comcenlration may (all helow the ANOC, i camnot he
concluded that Lhe conlaminant does not pose s hioeoneentration threat (e, that it would not
acenmnlate i harmliol Eeveds o the gsue of orgeosnes). Aocording 1o e AWOC develtpmenl
docaments for brine metals, oply e AW Lor mercury and manganese dearly aecounl Lo
bioconcentratiom {sea Tahls M3-2). Tn the case o manganese, L w aoloally an TRA-
recommended lmil, oot an AWCHE, that i besed in part on & coneem thut manganesie
bioconeentraccs it the edible portions of molluscs. Therelore, in addition 10 evgluating the Lrine
cofcentrabions relative to rhe AWOL ag e section ML3.3 abowe, it & also nocessary o cvaluale
the potealial for bries consliluents la bioooocenleale

In penetal, mommmcs do nol boconcenieade of reacily 25 many orgamcs, [or examnple, e
EBCF for TIDT js an the order ol 4 mullion, allbowgh this 3 an exreme value much higher than
the: BCTY for clher organics. Toble M.53-2 sherae that meroony by a greater petendiol than the
other brinc ecosbtucurs to Hoconozntrate in aquatic organisms. Becanse the peedicted level] of
mercnry comdd excesd (he cheomic AWOC and because the clronic AWOC [ar thes constiluent
acconnty for bjoconeentrstion, the potential fou the hinconecoradon of merewis exasts, However,
the sstimated hackground lesel of mercuny by ice!f Already sweeeds the chimnic AW apd the
cuattibution of mercuny by brine diffusion may be relatively minor.

The BCF for mangancas is moderately high (12008 The recommended criterion for
eerdmgaelege, 10O pocl accoonls o a BCT since {he criserion wes established Mor che proeeetion of
consumets ol made fonlluscs. The predicled feved of munganese ul Lhe dilfuser, 14 g, s weell

below the recommendef critedoen, sugecsiog that manganesc lovels contribuied by brinc
discharges do not pose e aignificant bioconcentration throat

Tuble M.3-2 elsn s~ that sopper, iron, aod mnc bave 1 relatiesly bigh tendepey to
hivmoneentrate. Brine dispres]l mar contribnes & Rignif'c:nnt amaunt. nf copper and ot in relation
Lo backy ool Jevels, Alwntmae, d.1'l|.]]'!'l|.'ll'.|_'|. areenic, culminm, chromivm, ool lewd, nickel, und
sibver have anly small lepdenaes 1o bwcooceninale, while barium i VETY un]:]cl:l],- (T
bisconcentrute, BCT data are oot availshle for sconsum and dtanium; therstors, it caonot be
detcrmincd whether brine disposal could present a hioconcontradon thecat from the standpoiat of
these toen constitucnts.

M4 Cooclosion

Based an this analvsis, Lhe metals and olher inorganic likely o be dischurged i lhe Gulf
iof Memdeo sloog with brine from the candidate SPR cxpansion siice do oot appoar to FCPLoseEnt 2
significant emvironnental thn:nt_ Congoreatively cstimated eoncoptratinns of virtaally evory
a0nstiiecot near (WLtJun 0,5 krma? of] the diffuscr are estimated o be olow BEA criteria to
prouzct mearine orgsuisms, The possible orceptions are eopper and mereury, bur actwal coppee
cobcerstations ane likely 1o s lower a0 the conscrative valves esilmaled m ehis aoalyas and
moeFcury nppedrs bo he o prablem due v elesaiel background levels pather than doe to BFR brinc
discharpes, Morcury is alsn s pofential eonecm beeanse of irs strong tendency to bioroonccntrate,
The miher brite osliloenls are sigoilwanlly less likely 10 Lioconeenleade thin menoury, elthowph
anganese, coppet, en, and zioe may also tend to blopanesnttate,
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AFPENDIX ¥

HISTOLLY OF KA WATER INTARE AT BIG HILL

Qf the tve candidate SR espansicn sites considerzd n this DELS, only Big Hill has had
any [rior exporicnss witldrawine rew water oo cavern Ioaching,  The sowvee of Big Hill's raw
wabesr [ boed, the TOW, 8t destthcd in detail in seedon $.1.5. Thin appeadee restews the hesbory
of maw warer intale at Big Hill 1t starts with 3 sumsary of the Bipr B warer nse permits and
com plianes roeocd {seetion N1 and oo ceviows available ok roparding the impacts of g
Hill's raw watey withdceecals on the W (zoetinn .20

B Big Hill Water Lige Permits and Cianplianer Beoed

Thiz sectiom ouliines the pertmil Timils for Dig Hill's s waler nlake, T oalso summarizes
the Hig Hill wator nea ignory and pormit complianes.

M Water Use Permifts tor Bige Hidl

1'he permit aranted by the Texas Warer Commission in Movemher 1983 specified caw
watar intake [R¥WE) limits for leaching and dresdomn phases af D TED. AL DISEs nequesl, 1k
permit way amended in November 1990 (0 allow preater iotake thao crieinally permied,
Pormitted wAthdrownals are prosented i Table NO-10

Tolla M.1-1
Ruw Water Withdrawal Fermif Ilisicry ol Big Hill

Perrmil Lemnils

Pertnil

Total Allocation Yearly Masimum Masimum Diverston
(onillicon barrc]s) {ntilion barrels per | Hate feubic feet per
TCAT) second}
Teoxns Water Lorching: 1,11 Leaching: 244 a9
Cummission permil rweadeawn: T3 Draeadirwn: 244
MW, Novembear 19583
Tanas Waier Leathing: 1,3%4 P eaching: 547 1
Coummiission nermit f Drawndowm 7HG Drumalame 360
4045, Az amended '

Novaml=ar 19

Socree: Teras Water Cornrdezlor Pesmdt AQ45.

1n W0, thes desipn sapholy oF the T Hill Gaably weas espandsd Mrom 140 go 1600 million
barrcls o accommodate the decommissioning of the Srphor Mines site.! This modiiualion

x-1




increased Big Hill's rotal dorpand tor raw weaosr, extendimy the duration of jaw walcr Durake Tor
dcvelopcnt and operational phases without changing be nlake ratc [soc Table M. 1-2)

In addifion ro the permitted raoe water ntxke, Taw waler wed [0 clean 1be fire profection
systom passes thorough o filer called a hydrocione beforc rolesse to the JOW ac the iniake
sladem. A permil regodating fhis eleasc requires unl; thal the volwne and tolal suspended sohds
b toportedl and thed Lae T be between G0 and Sk

Tahle M.i-2
Choage in Dueation of Haw Witer Intuke at Big ITil
e & Expanded Storage Capaclty for Sulphor Mincs Decommissivning

Mimle: Turatins for 140 Million Thucaiigo [ 160 Million
Burrcls [davs) Hareels {daysh

Lesach 1,105 1,257
Drrewdnwn 156) 173 ||

Sunrce PR, Suiphar e Decowiisdoniinr and Big (50 txprnpon (RIS 1M8Eh, 1.owisara o Jefferon
Channty, Tekas

N.L2 Water Use History

Fhase 1T developmenl al Big I included |leaching 14 storuge caverns valk o lolid
capasity wf 140 million bareels. Cavern leaching was eapected b requace SB7.00K Lacrcls por day
for 3% months? T.caching hegan in Culaber 1987 and was eomplatesd in Sentember 1997, As
ghown i 'I'sbles NO1-3 kol MoT-4, the quanlity of raw weacr taken in each yeur jor leaciing a1 Big
Hill hay copeeded the unmual peemil ity but the disceston raees heove been well below the peromit
levels,”

Tahle [.1-3
Annnal Row Water Intake for Leaching and Permit. Complizne: ab By, 1Tidl

Year Aetoal Intake® Permit Limi Percent Owver Limit
(million barre’s) (million barrcls
P yer]
1928 202 a2 | 2h
141} 450 At AR
1941 479 24l 3445

S howicc Boelne Patvofenos Seedane, Ine, owoochle brime Sischar ke i ris walcd renceta.
B Peamit il zhangsd oo 1171190 to 542 million bircels TeT yeaT,
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Tahlc M.i4
Averape Tiaw YWater Pversion Ratcs for Loacling
aod Termit Compliance ar Rig Hill

Average Dhiversion

Permid Licwl

Persent Under Limit

Rae® {errhic fisel. per
[eubis foct per secomd)
socand)
1
1938 5 09 3%
o84 Ky ane b
15490y Tid . 0F 3%
L

" Suonzs keing Mebsiloan Soevicss, foe., monthly brioe disehacgs ved mw wales neparis
 Perroic Hroit changed oo L5130 00 175 coliz leel por sceandd

"Ihe operational aspoots of mw waler inluke [or the deawdown phasc will ba identical o
lhuse Toar leaching, bot Lhe rate of intake will be mreater. Drawdown alier coipletion of the
proprosed expansion is cxpested 0 require up to 15 mulhon burrels of for walise per day (63
millicn wallons per day). “This is 30 pereenl mene thao e drawdoss vaes of | million barrels per

day permitied oy existing oporations-

&

1o additiom. raw whier & wsed 0o clecn the Big Hill fire protection system.  Wasle waler
[rom this process is cesigned to he released 1o e 10W at the RW1 souetire. Tir dute, hurwever.
na such efiluent hag boon releswel

M2 Lompacis of Historical Chperations

Frior o operanons at Big Hill, hrdrologic models were used 1o asséss chaupes (o
hyrdrology and salinicy in che TOW resulting (rom raw waler intake, Beeawse loydmolomizal
parzncters (dopth, fow, sty have nal heen monitored since Taw watcy intake was inidiabed At g
TN, Lhesie el cesolls wemaio 1he bose sonres of dats for Ipdrological mmpacl assessmertl
Whaker quakity mogikorinE daca collected during leaching. however, can be used o conjonetion wirh
the moodeling predictions to asscss aemal obsorved impucls o waler qualily.

M2 1 Ihvdrolopiol Topacis

A, |arge withdrawal of waber may, i Lheory, allect 1he ow, current velocite, and depth of
the ICW. The rwaainn withdrasal pemmicted by the Legas Water Commmssion dunmg Phase 111
leacliing was %1 eubic foot jpor seeond, which is abowt 2.3 percent of the typical maximum ICWH
Howee, Usingthis withdrawal vate as an input, Texas Ad&bl University adapied aed nzad a
computer model i 1983t predicl hydmodogical mepacls assocated witlh e proposed taw water
inlake at Big Mill. This modeling analpsis prejected (hat the bpadrolegical mpacts waold be miner,
In the western rcach of the W from Hest Cahesion Bay 0o 1be BT stroctoee, e cstimated
meaxttnwn daily depib chaane n e frst ton davs of withdrawal was & decmease uF O4E2 leel. Tast




ul Lhe BWT structure to Shell Take, the maxdmnm decrcese was prodicted o he 0404 foot, 1o the
eaxtern mst reach of the 10W fom Shel Lake to the Par Arthur Canal, the ostimatod
cigienum Uecremse woas 001 feet

These resulls [rom lhe Texas ASM musdelng ansbzis are similor b modeling resolis
obrained frow 4 scparatc analveis in 1981 wing the MIT Watcr Qualiey Metwork Model, The
Texws Aghl and MU models analyses wore similar Uy chat they modeled salinity and dopih in the
ICW syslewn Teom Gabweston Bay L the Port Arthur Canal. The Texas Aded model, howewer,
included & more detailed sinnulalion of teiboalacy puts 0 1he easiern ICW. Besulls Ceom Lthe
MIT modeling analvsis Indicated thar waker depll would reach equilibriutm willin a smple day of
the scart nf withdrawal and Lhal the maximom decreass in depih al the ménke poiol would e (04
Feet  Water velocity was oredicted to inencare (003 fect per sceond kit the BWT structore, and 6o
mereaze a madouen of 05 el per second al the weslern end of the oW,

These madels appeer G repsonebly represenl Lhe hisuorizal imake opearabiom al Big HEIL
Bulhb mwudels wiere §pecileally developed o dssess opssets of plaooed vaw waler bilake [or
operations ar Big Hill. The Texns MBI model veed o assuined diversion rate of 81 cobie et
prer seeond, the origmally pemtled doverson: rale. Becapse the averape diversion raes durzng
leaching at Big Hill have bean well belowr the moedefed diversien [Table M.1-4), the impects of
historical operations would teod to b 1oss Shan thic iopacts arcdicted by modelng,  Addivioaally,
1he actual diversion rates have been well elow the smended penmit limd: of 173 cabie feei par
seromd, These medel resulls ame supposied by the Tact 1bat na alivious tepacts o TEW hydmdogy
heve beon observed

.22 Waler Quality Impacts

Waler gualily wupacts associalad with historical daw walce inlak: at Big Hill can be
evalumed by a teview ofs (1) previons modeling resnlts: and (2} ficld daia collertod sinee o
witer withdrawal wug imdiaded. Conclosions Deom these Do soorces of infaematian are
summarizcd soparately below.

MR Mudcled Impacis

Thydrolisgzval alterations o the ICW may in turn allecl water quality. O parbicular
impnrtanees to bt are shifs m the salinily pradisnl Secmiky chonges in the TOW e to rimae
wateT itake wore evaluated using both the Texss A&M aod the MIT Walcr Quality Metwork
madels. RBesules of the Texas Ashl model indicate that a mazimum daily salloity decrease of
(L3N ppt wonld oo in the wostere LOW bonecon Bast Cralvoston Bay and the RWI struciurc.
East of the W] etmueture to Shell Leke, the Texas A&M model projecred 2 maximum daily
Brcrewie i solimly al (036 ppl. From Shell Take v the Pocl Acihor Canad, the model predicked
thif salioily would inereuss by o mivamoam ol 4.001 p-I.l-I..l':I

Foesuls Lom the MTT Wales Qualily Melwork goode] walse iodicile thil die row waler
inégke would have a negligible Lopact oo saliniy levels §in the 10V, Resalts Lrom (e 1wo models,
buweesesr, dilker i L af the prediceed divecticens of salinidy changes in ceriin sections af the
1CW, Unlike the Texas A&M medsd, the MIT Water Quality M crvork modle: indicated that caw
wrker invake would mesult o ao inerase o salicity o fhe western IOW, Those rosults ndicated
thae selinioy wiowld equilibrote within 10 days. Adso, the results predicted that, on the Sth day

b



[ramm Lhe start of withdrawal, salinily w lbe BT structure woold change loss than 1 ppt. The
Inectimeen salinity change in the 0% would be an wovease of 1.8 ppl near the far wescem end of
the ICW.1 Taet of the W1 stoocture, e MIT Woler Quality Nebwark madel redicted that
chanaes o salinity would he inrigriticant for a distancs o 7.8 miles. Beyond 7.6 miles, saliniby was
peedictzd Lo fncrease a small smount from dhe baseline. The mrealest salinily increage euasl of the
BEWI struclare was prodicted o be 021 ppt at the intereection of the Mol Avthur Conul and the

| Lgr

) L}iwrt:pﬂ.ucics berroen g lwo 2218 of model prredictons may be explaiged by the
difercnces io freshwaler sourves mcluded in che models. The Toxas A&M model analysis
congiderad tribuaties 204 lakes near the sastern TOW 12 the MT) mndeling anafysis considored
anly Epindlew )y [iteh and & constawt Jaleral inllow over the enline length of the ICW fiom Bart
Gialveston Bay to che oot Aribur Canal, ' Acothar possible explanafion fuc Lhe diserepancics

‘¢ the time pefod representzd, The BIT rezulls anz reporled [or the 5Hh day of wivhdrasal; che

Texes A&eM reselts are ceported o the fiver ten davs of withdiawal.

These mialel prodictions are besed on an assokee] set of condilioms (hatl appear Lo be a
teAasaueble represantation uf Lhe condifions that hase actially existed sinec the intako Yegan.
Theictore, they still appedar 1o be o valid fwcatar ol Lhe actoal water gualice impactys and, as
diseussed @ the [mllowang seckion, hove hagn validated by ol monstoriog daks,

MN222 Monltorlug Resulis

Hince 1982, IMOE kas menitorcd salinity and oller water' guality parameters al the RWl
slrucdure during the periods when warcr bys boon withdrawn from the ICW. These mwonitoriog
resulis ean be coypared o waler gualily e collceted near the RWL stocnre pelor ro Big I
develaprenl G wsess wclow] mpaecls 0F Phase I leaching (Table X.2-1). 'Ihe exteot of the
coumparison 35 limited, boweneer, by small sample sizes. Data prioe o leaching are based o L
samples coilecled al Uhe BW] sloucture in soparabs studies and ooc sample collected clsewdbere in
o BOSY. Bcniluring dala during the Teachime phase are based oo top samples colloencd between
July 1939 and Movernher 1900, ot intervabs of 3t least one montl.

Roeopaizinp the limiled guanlity of Gala, Lae waber yuality observed prior o and durine
leaching is quile similar. Salialy bas vavied moughly rom 1 6 72 pot both prior o aod Seceg
lzmcking, This range s lypicel ol euryhaline gull esloaries. Biots inhabiting these csivatics ate
adapled to wide salinity ranges'® and arc nol likely o be allected advemely by the minar (if
any) changes in sehnity due to the raw wator take, Also, temperators, dissclved axygen, pIl,
and tota] organic carbon appear to chaaae insignilicantly during l=aching, Dunng the lexching
peried, Lemperatone and toral otgenic cathon bave varicd widcly, but the mcan obseoved values
hawe Peen estenlially the sume s Lhe values pbeorvod inoche LOW prior 10 leashing, Mean
dissolved cxpmen and pH levels observed during leaching also ars very similar to the prs-
withdr el lowvels,

The Texas Water Commission also collecled sorfoce waler quulity data from the [CW in
the Bip Hill are=a privr to ond during lewching™ and meporsed ne chanass in water rpuality
parameters e only moniwored parameter lhat dil nol mest water quality eriteria was disgsalved
uxygen. The water yualiy valucs reported by the Tegas Warer Cowuuission aze similor to the Hig
Hili miomitering results summanized shove {Table M.2 23,

M-5



Tahle N.2.1

Oerved und Prodicbed Water Quality Clanyes

in the MUY Cunscd by Ruw Water Intake ar By Hill

Qlzew] iy Poodiaed Chanpaa in Prrameler
Dbgered al KWL Frior 10 Observet al TO¥L During | Tredicied Mioum Changes
Tammelec Leocling [po-Oclaber L9ET) Lemching {1uhy L4EE 1o Ciczing Leaching
. Wzl 100
Saliily ([0 i 12.2° wiy 120 Bl 'L oA
weimn: d.d e T L TWE change < LI ppL
wing: 12" wizg: Ll wemd LG LE g
1
Texis Ak made
wizd LW, - 0304 ppL
unic s 20V - DU Pt
wass W 0 0000 e
Tlow velucity MIT made® H
eddevowd] 2D W 4 N L.
wisl JOWE + (NG O foemc,
Tdepch (T==L TAIT madel®:
al BWE - 304,
T AW medel”
wew [ - 02 DL
]z €W = Al I,
masr AT LI AL i
T'nmp:._n.t:lr: gl e A1
cdepre=s L 2040F mean: L5
mic= 11
LNzahesad amrpn rn:ﬂﬁ'j_] wipd max: &g
T mear: £
micc 5.1
[Ea } i [TL-F N
e weas: 7.0
minz 5.0
Tutal ppanic a0k o mak: AN 0
mE wean: $4
mn: G
CrmaTerivite (ol !
17000
1,507
Tuczidily QTL =
T IR— e p—

Smm:ez 8P, Fimgd S, Phgee [T, Table 5.2

Sanner Hiking Fetrnleam Secviees, 2200 Npe Enciraymantal Repoer

Sovnee: Fingl TS, Fhese 1T, Appemlin B, Vuhes repored are priojemed, inoresees () of Qerenses () of
pararetsr values on the 30t dey of intake relowee 1o the Cay just prioe W datehe (day O
v sowree: Fraal EXs, Phase 7T, Lade TLS-2

sowree: Fragl EiS, Shese JTT, Tasle o=

Sowree: Trees 4 aod M Ubiverety anc Rescavch Fourcation, SPR Bene (isposal Saefiey b the Ciulf of Moden,
Welivms repores! ure Lhe avernoe projecte] incerasys {0 or decryases [ of the paramneter doing meded days
thmugh [0 af wethdrawas] mabaciva 1o the avarage Jur the cimoliiesl remicd wizboel withonsasal,
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Suclace Waler Qualily in the ICW Mear the Big il Sile,

Tuble M.2-2

a5 Vlewsnred by the Toas Waler Comamission {TWC)

= u T e

N.2A

IHrect Impacts to Biofa

Hake o Tesas Wiales Coalily Crileoa
Sourest I S of Tokas Water {Jualce LmenoaLy, T WL, L,
Frorses Tncing Poimdoom Bomdess, Y91 il Bovleonmisals, Rzt
Falinities comerted from repemied chineinilies.

IPatametar | Waler Qualily Ohgerved in ICW by | Eiz Hll hlonitoting

' Criterig* TWC [Chetober, 1925 | Daln (July, I985 1o

tn Seplemher, 193907 | Decemnber, 19000
Thismabewd voyeen, d.0 mHxz TOL3 wax: H.d
|:|_1_1_'|3_.'1} mean: 5.7 mean: 0
min: 23 win: 32
Temperatore [7C) ERAL max 51,0 R
mean: 19,1 maan: 3
min G min: 11
pllL 6.5 10 5.0 mam: .1 mas 7.6
LLCARL: 7.5 Tincshn: 74N
min: G5 min: 34
Salinity {ppt} A max: 2449 ma: 1240
wean; .2 nmeas: V1
min: 0,49 miz 11

The mnost impartant dircet impact of the raw watcr intake on the TOW eeompstem i the
potential for enlrvinment of ggueatic oreanisms. The rawe witer intakes wys desipoed {9 limil
cotrainment. Fish and other lacme andmals are blocked from the intake by trash Bare and traveling
siemeens with o 1.5-inch mesh. erthermome, the intake velositr of (0.5 feet per saoond 5 slimer
Lhan the swimming speed of most Fish. 1% Lo mueroerstaceans are sollected Tom the [runceling
serecns cish hour donng operation snd sre rooroed o the IOW, Small oreanisms ahle to pass
througly the dl5-iach soracis arc nnasnidably cotraincd. Sucl organisms clude phytonlaokters,
wmoaplankrom, [arval fish, and honthic organizme. Entrainment. of thess nrganisms is congjidorod a

miRar in11:-zu::tl'3l

porlion of 1 pladklonic sommunily ol the TOW and ssseddaled wellunds.

because the volume of water removed from the ICW contains ooy a small
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Gosing Petroleum Serdces, Ine, 79385 Aame? Ervinmerial Monidonny Repor, ULS,
Deprartrnentd of Enenny, Strodepic Pefrolelt Reserve, U Departrment of Eoerpy, Mew
Chlcans, LA, Juns 1954, Dosoment Mombece DA06-IR2 15708,

& Department of Toerpy, Stredepic Pefrofeum Reseone, Dinagl Znvironemeriel o
Slatement. Toxomo Croge Sait Dowes (Wes Hackberry Exmansion, Black Bovay, Fintan,
Big FE), Cormerews gng Celcaster Poreiies, Dowisiong e Jefferson Corry, Teros,
Movember 1978, Docement dumber DO E LTS 41025,

Boeing Petrolewn Services, Lo, 7989 dnnnal Enviranmental Monitoving Report, 008,
Peprertveerd of Enengy, Strodegir Pefrolvam Rexorce, 523, Depontment ol Encrpy, New
Orlzans, LA, Tups 199, Deemncnt Mumber Ta506-R2502 40,

Trerze Water Qualily Cominission, Teos Weder Coserfasion Farmit 040, smended
Bovember 11, 199,

fhin,

EBoeing Metroleum Scrvices, [oc., 198 dnanal Epvicanmental Meaftarine feport, U5,
Deprariment of Encrgy, Swalegic Pefrobium Resorve, ULE, Department of BEncrmy, New
Orleans. A Jupe 1989, Decutent Number DE06-021574049,

Hoeing Petroleum Serdces, Tne, 880 danua? Foeivnmental Monidanng Repod, U8,
fepaitrenr of Sneney, Smeteme Porolnim Keraree, 115, Nepartment of Tinemgy, New
Orlzans, LA, Juns 1993, Decument Number T06-02502 6.

Bosing Petroleum Serdoes, Ine, JM0 dapual Sife Saviromreenor! Repord, LS Sawdegic
Prireaimee Revspve, [1A Department of Tnergy, Stralepe: Peineleom Reserse Project
Management OHice, New Orleans, LA, June 1991, Demunent Number D306 (279004,

Texns A&M Lniversily amd Besearch Foundation, Strefeeic Petroferin Reserve Srine
Pisaerned Sitadies (e e Ol o Maden: Techuien! DHrectne #1 Solinigy Crarigar in
Swrface Wararr Asrectared with the Big I Serategds Pegralenn Rexene Site, September
|83,

VLA Thapartment ol Tnerny, Stk Pedradasm Genenee, Pincl Sepefement o Franl
Erviropswmim fmpace Staencens, Phase HF Development, Texoma and Scaway Grosp Sal
Domte (Cameror Farsh, Loutsigrn and Brazoria and Jefferran Coomties, D), Qotobor
1981, TIncument Mumber DOEELS-O073.
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Texas Waler Qualiey Commissinn, TTe Shaie o Fexge Wirrer (QHolay frverrary, onth
edition, 199, Thentnent Tdentifecation Mumber ITO0-06.

L5, Drepariment of Eaargy, Svatege Pemploum Kargpve, Finad Supplentent to Foud
Lrvirepomendad fiomact Stacenrem, Phose (T Devefopines, Tiromm crrict Sedaay Drrong Salt
Pome [Camaron Parich, Lodvione aeed Brazome aud Jofervon Cowndes, Tenns), Ociober

1231, Diotomenl s omber DOETEIS-0075.
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APPENINX O

WATER QUALITY IMD'ACTS CAUSED BY INITAMNCED SO1L EROSHN
TROM SITE CONFTRUCTION ACTIVITIES

0.1 Intcadwetion

As discused in Chupler 2 ol this DEIS, constiucktion of the seleeted cxpapsion sieey will
include n vacely of sile preporalion avtivities. Loree pociicos of (e siles will [est be clcarcd of
surface vepelation and other malerial ad Lhen probbed. Grobbing neludes the remeval of raots,
sturnyis, hrush, general debeis, aond in many cases, topseil. Grading and sepers] cmbankment,
sLabilization, and compaction operaliong «A411 begin as soon ag ciearing and erubbicg of the sike a1c
cowpletad, Al of ibeae siie proparation activitics will temporanly expose Lthe Tand surluce W Lhe
cletments and potenbally lead &0 enhanesd w0l eresion. Thepending on lhe specific condiliong at
gach site, the sol iay mwiseale inte pearky surface water bodics apd cause adverse: waier guality
iyTiTH ER

Tty determing the polential waler quality tupacts of this cnhaneed soil crosion, teo
diwtinet sipecls miest be analped:

(1] The sncunt of eroded =oil Lhal may coker neacky water bodies, apd
{2] The resulling suspendad solids concentrations o atfortod wators.

This apperliz anzlyzzs bowh of these aspocts of the potentisl problem. Section T2 estimales Lhe
magnitude of potental soil losws doe o runedf during consteaction of the candidate expaneion sites,
the expamled terinal al 51, James, and rhe gew fopminal at Pagcagoula. This seetion also
identilies surface water bodics that are likeh to reccive eroded seil from eich site, and eimales
Lhes aensunt ol soil that nay acteally reach the nearcst surface wabers, Sechon O of this
appentic addresies Lhe resulting increase in suspendad solids concennaiions in che affeotod wator
bridies.

0.2 Cstimation of Soi! Erosion Poteniial
The L. 5 Department of Agoculiure (LS50} uiisersal soil 1ogs equation {LISLE),
developed by Wischmelor and Smith, &5 widely wsed bo estitmale s0i etesion on constructon sitcs

and Farm Jand.! Uhe TI61H estimutes averape annual soil [ss as the product of sic guaotiliablc
fuctors, as fulliens:

A=sHK*KLa5+C+F

Avorage anmuel soil ke, io 10080 ver
Rainfall fuclor, dimensionless

Soll erodihlity Jockor, onsftcee pec il of R
Tenpth-slope [actor, dinensionless
-ﬂlnpn-atc::pnm laetor, dimensionless

Cower ranagement factor, dimcnsionlosy
Hrosion control prectics factor, dirnensionless

Wheno

ToOw IR e
o
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Waloes Lo each of Lhe inpul parametems in the U511 can b obained fhom eeadily
available zures and tebles, IF a Few site-spocific parametors are kmows, Section 02,1 describes
Lhe sources and pulionale sed fo obtain valucs tor cack of the USLE ingrul paramelers af Lhe e
candiclalg dapansion siles, e 31 JTames Terminal, god the Poscapoeis Tonoinal, Scceion 0,22
urce Ehese imput walues wo estimale 1he 10ial mass of soil thal may be lost from each site duering
the constructior. phase. Finalhy, seetion OV25 sslimaies the Frachon of thin loen =sofl that meay
arrnally mupatc o & neacky water body.

.21 Impul Yalues

Walues tor each of 1he USLE mnpul paremeters are derved inoburn below S tho five
candidate expansion siteg, the 51 James Terminal, und the Puscegouls Terminal.

2211 Rainfull Foctor {H)

This fastor eapresscs the crosion potcotial of average raintall in 1 given Iocalicy, T1
aconunls Lor 1w physical pmcesses:  the bnebic enenoy of rainfall that decaches soil, and the
terbetbent surkzce Bow prodeced by an eseess oF rainlall over inlilfreton thot moves sofl from a
fizld. This factor is usnally calculbatzd thom local climatological data amd can be ableined Trom
logal Sod Conscryalion Olices or from egional mops siuowing Lhe distribuliom of Lhis parameter.
For the contincnext LLE., these valoes vary from 20 to S50 depending on peopraphical lacaion
A walue of K indicakes 2 lesser suil erosion pogential (o, in the Morthwest), aed 2 valwe of 550
triliciies 3 preater potential Sov seil crosior: (o, o the Southcase). Fabte ©.2-1 Lsis rainlall
Feotars, obeained Dom the litaealure, lor each sie.

Tublo £).2-1
ol Fretors

'-ulte i ane Rainfoll Factor (R)
Cote Blanche, LA 515

Rig Hill, TX 450
Stratton Ridge, “1% 425

Sl Jumes Trerminal, LA 515
Richlon, M5 5K
Fascagouia Terminal, ME a0

Srcree: Ao Poa, 1978, Prediding Bainfesl Brosion Losces.
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,2.1.2 Sofl Frowdibillty Factar (K

This Factar jopresents the average soil loss [or 3 given soll ope in 3 wnt plot (2 plol 726
feot long with 9 porcent slope). I is a sile-specilic parameter that can he ebtuned fom e jocal
Soib Consecvation Service office. The factor tvpicslly ranpes from 0.03 10 08, wich 36
representng a higher poteniial oz erosion. K walues, == 5 funchion al USDA sou fypes and
vrganic maller content, have beon tahulated in the literature. For all of e candidate sites, i
appears reasonable 1o assome thar the onganic medter conledl of the mdface anil is © poreent,
hecause Uhe surlaee soils at those sites ars (ool Lo ke highly vegeratcd, (Based vn Lhe literature,
1 nereent 8 a typical value for the organic magter contenl of sprlace soils oot saturated with
water,) Using this value alone with the sile-specilic sod typos, K values ave bean derived @nd
aoe proscuted in able G4

Tuble £.2-3
Soil Types and Erndibllity Factors
[ e—r bl
Sitc Bumae Suoil Type Suil Erodibility
Vactor ()
Weeks lsland, LA Sl lomn r.4ndl |
(.ot Blanche, LA Silt loam 0440
Eig Hill, TX | Sl loam L f)
Stratton Ridre, TX Fine sandy lnam axd
1 ¢ James Terminad, LA | Silty dlay loam 0.353
Richton, MS Sandy 1oam 0260
FPazeapouia erminal, M5 | Sendy Joam (24300
—_— e e —

Sonres: 1.8, BPA, 1597, ealoating € mwee Ssatems Gor Solid aod 11mjirdoges Wiasos

0.2.1.3 Lenpth-slope and Slope-steepness 1nuciors (L5}

The lenpth-slope Factar (L) 35 the rato of soil logs Tam the ficld slope length b dhat froma
a 72.6-fnot lenplh of the same soil tvpe and pradient  The slope-stecpness facoor (5} s the ratio
of soil logs from the field gradient o that feom a ficld with a 9 percent slepe. The produet of the
length-slope tacor and the slopo-stoepness fuckur i peaerally rofierred ar the LS Luclor. The
kpproprinte LS fautor can be obtaised from the literaiure nging a known perzent slope and slape
length. Generally, the LS faclor is erboulabed from the knowa slope Jongth and slope angle using

the following formulation:

L A3 30 r.48
LS:{_?i&ﬂ' 657415 }

33



Where

=

L
1o

X

=

slope lenpth (leet)

(.5 i shope = 5 perecnl
0.4 if slope = 4 percent
0.3 if slope =< 3 percenl
gin &

angle of slopmw

Tuhle (32-3

Slopes, Shope Lonzths, and LS ¥Yalnes

LSS lopogrephic mups wers reviewed for each ol the cundidute expansion sites, the S,
James lerminal, and e Pascagouls Ferminal Bascd on ths conwowrs oo lhess muans, each
conattuction site was divided inlo several slope faces. and for cach al Lhe slope laoes, slope anles
and slope Icneths were estimaled wsing the captonr and scale indormwation provided on the mags.
Table {3.2-3 provides the slope angles, slope lenpths, and 1.5 paramcices cafculiated Gor ach of the

scueoz: DIMCI ropesgaphic Map,

4

Ste Nnme Shpe Faee | Slnpe Slope
Longth {focty

Weeks Island SEI B HZ0 3l
ME a0 a0 1.t
E SE2 400 1150 1.1
_ N 2.0 10940 0.4
Ciotc Blanche NI= 2.5 173U tLé
SE 141 300 0.4
Big, Hill Wit 2. 2750 0.5
Baxi | 223 (£
Suratlon Ridpe Suauch .1 31400 n2
S0, James Terminal bt 01 1200 2
Richton R an B0 14
West 4.0 1580 1.2
NE i 1020 LA
East 54t T 13
| Pascagomla Terminal | SE 25 LA i 0.3




0214 Cover Manapement Puctor (C)

Thiz factor roproscnm the matin of odl Iose am & Held ecepped wador apecite conditions
to that from clean eilled, continuows fallow (ic., 2 measore of the Bactien of the sucface that is
hare and the grpe of vepetation)- 1t combines effects ol vepetation. crop Sqeenes, nNAnApsment,
sad agricaliural c1osion control practiees. Droposcd constmuction plans iodicats that construction
will include cleariee and grubhing.? Lhese astiitics will rcéuln in fickds tomporarily witlont
woEctatdon or special crosicn-reducing covel. Foor such site conditions, the Literature recommends
a walc of | for O, the highest possible value, Hence, it s heen assumed that oo cropping
mxnagement will bes nyed sk any of the sites dunny consmction, altongh the sites will e T=-
varetatcd in son-oreupicd arcas soon after copsireetion. Uhis approach is considered gencrally
eealiztic, sltheuph sliphtly conservalive (Le., tending to oversstimars actual srosion slightly).

0215 Erosion Control 1'vactice Fnctor {1%)

This [acter s 1he enlio of 2od [Dss aseociaisd with conlowrng, Sieipecoppnig, of leccasihn 1o
that with straight row Cerming (i, up-and-down slops). It &= singlfar eo the cover mepapencot
[actor excepl that i accounts [of addilionsl erosion-tedusing effects of lend wanagement practices
tat are superinaposcd oo the cultural practices (c.g., comeoutiog and vigatcd formews). For the
purpoae of this analrais, [t has Socn conscrratively assumed that. ehere will ke oo additional
wrosiog sootrol practices sk the condiate sites dorine constmetioo, Hence, & P ovaloe of 185 osed
tor all sitcs,

0.2.2 Cukubilivn ol Suil Luss [hciog Constouction

Lsing tous above wmboey for tho six impoe watiables, the (PSLFE cenbe wied oo estimate the
rate of soil loss per umt area. Table ©02-1 shows sediment sisld caivulations, on cech sbope Faos,
[oe all sewven SPE siles al inbaresl '

‘I'be ttal aroonnt of s0il crosien (b, o tons)] can bo calenjated kcwing the rate of soil
ks (A From Table O.2-4), duration of construction {1, in yoars}, and arca of disturbanes (A in
apres ), wwinp the follmving cqoatinn:

E=A«T=A,

Caloulations detiving the todsl amount of sl eroseon, on each of the dlope faces sf each
of the candidate sites, are provdded in the follosdng sections. Ve areas disterbed due g
eoosruetion on each slope [uce heve been extimuled Erom USGS sife maps and concaptea] plans
Foar site-speci e conslrociioe acLivilies.”  These areas represent the WGl ares Lhal waill he sleared
sol grobieed a5 paer ol milial sie prepuralion acleeiies onby ool (be enkice uraps o be oocupiel
by tho sites.* Bor cxample, conecprual plans indicarc that a 15-cavern facility will ocoupy a rotal
ab 30 geres, although onlr 130 asres will necd o e clegred and gimbbed Foe ihilial cosstraction.
Althuegh 90 percent vr more oF the Temairing screage will wlimately he cleared for reasoms of
sesurily, site draioege, pross coting, e, ihis clearng @& oow necessary (or constrocoion. This
sdditiinal cleanny aod prubbing s not comsidered 0 Ehis anslysis becaose 1wl omoar inoa piece-
meal fashion [Le, spomdicslly snd in small arcas ot & tmel, aod cthus will bkely cavse coly 3 smll
awonot aF addicional eoil crosion ralatiae to fhe erosion eapested from initial sive sonstmation. [n
additicn. cozsfructon plans indicate thar il in the cleared aod soubbed arews will be caposicd
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Tabie n2.d
Sediment Yield Caleadations

.. = .= ——
A fraky
ALl Y zar]
8 (oo Blaocire 1 = fhdi .50 1 1 lan
iR 325 {kdi 1) 1 1 0
_ Big 1T sl 450N e 0.5 1 1 L1n
| el 450 k46 k3D 1 1 L1n
Buraiion Ridge Sl 425 .53 0.2 1 1 3
st James dw F2F 1) 02D 1 1 b
Teeriel
Richtco W a0 026 1.4% 1 1 IS I
mesl S0 .26 1.20% 1 1 L&l
E NE el 26 R H) 1 1 50
Hasl h0n, .M 1.%} ] 1 204k
Precugonli 3B al 0.6 0.5p ] 1 Ll
Tersinal

Mok Dde & foarsling, reporiad salces e @ mey mol equsEl ety e pendeel of 1o ziz TR
PICAMEtEra,

(ie., not covered], end thus potentinlly subjecl 1 etesion, (O ahaul 6 moenlhs dussg consttuclon
ab all ol the condudate sies.

2221 Weeks Islond
The potential rate of soil koss, ss derived in Table ©.2-1 wbaonse, waries from roghly 14H) to
FEI Lenfgorefvenr 3 Weeks Tsland, depending oo which slope [aee 8 congidercd. The aléas on

each slope face that wre likedy b e disturhed by nitiet comsteaction activities and Lhe reaeling
tatel ameount of Aol ctosion are shoen in Table ©2-7.
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Tahle (3,3.5
Arcas of Disturbunee and Husnitimg %0fl KrosTan at Weeks Istand

Slupe Faee A {fons’ aers yewr) Arva distorbed Anonnt of suil etision
(aeres) (bums)
SE1 EELL 2T 16,110
NE ) K 3,570
) I 21 43 3,610
MR 17K At 1,490
Total: 150 23,080

Ihe Above calenlations indicace thee 23,080 tong of 501] will e kst from slouc 130 sores
durnoy the é-month comsteocton perind,  IE it i assumed! that this sod] losy m evenly distributed
across the entive constiuciion arca, this would resalt m 1] toekes {23 08000621 ME of 551 loss
frum u flat sucfece. "I hese caicelations sssume a soil density of 2,30 [hivd®, which is opizal for
the iy loam presenl al Weshks Islaod, O this amcual, the soil sooded Bom e SE1 slope G
muy directly enber Worehouse Bayow, the nearest watsr hody we the sikee 5ol eroded from the
other slopes & lkely o be deposiled on opecby mursh Jaods, which acoomding o TS05 mups have
a wvery ilat sucface topography. Some of the sodl from the other slopes, however, also may
eventoally migeate into Warehouse Bayoa, whech weaps aroouod the neclheny and gasier
hinundarizs of the omposal constmction sfice. The distancs from the pmposed comstmebivn sike
e Waurehouse Buyouw ranges From 160 feet tn 2,500 fect (with an oesrage af abowt 1,520 lest).

0222 Coie Hlaoche

T major slope laces hove besn identibed at this sile. The areas on each slope (202 (hal
arg hkely Lo be distuched by constrociun aetialies and the resoliing sorl erosion ane shosm in
‘Lable 03.2-6,



Table 0.2
Areas of Disturbanee and Reanlting Soi1 Evosion ar Cote BIanche

EBlopwe Face

A (Epnsfavry'yoar) Area disturhad {acrer) Amonnt of g0il erosion
(Foms}
NE 140 a0 3440
o | M 2] 36T
Tokal: 130 7114

The abowe srfeulations disae Ul rousldy 7,110 wns of sl will be ended From 130
aures daring Lthe frmonth construction pedod. I it @z assumeed o this soil loss is evenly
diztrihuted neross the entice construction acca, this wonld resull in aboul 002 inches
CF I IRO0G2:130) of sobl loss from a 11al swzlace, Again, these celeulaticns assume a soil density
uF 25W] Ih'vd”, whech is fypicel for the =ity Inam present af Coze Blaoche, OF s amoant. some
ot the sl ercded from che NE slops mar eoter 2 sucdsec vealor body, The ICW s {he oeoresl
water body that may reesive soil eroding in 1his diceciion. Sl ermded from the SE slope may got
deposited on adjacent marsh Jands, which ace likely 1o relwn the 5] ond lbeep it from entering
Yeal Cule Blanche Buy [uuoted Fucther ia that dircstion.

02233 Tig 14N

T o slores Fuces have been identificd st this site, 'The arcas on cach slope tace that
are Jikely b be disturbed by construction activitics and the resulilng soil erosion are shuwan in

Tuble $2-T belowar

"Table 0.2-7
Areas of Distechonce and Resolling Soil Trision af Rig Hill

Slope Face

A [tous‘acrevear)

Area distnrwi]
(ucres]

Amount of suil ecusion
{tnmiR}

Feot

110

i

Total:

=]
=]

The caleulations in Takle OV2-7 rodicate thal 2720 oy of soil will bo croded from 2bout
50 azres dering the G-month constmction period. I it is assumed (han this soll loss @ evenly
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distnimited avrnss the enlire conslrocicn ares, this woald resull in 0.3 mches £2,7Z20A140065230F) of
senil doss Trom g s sorface. These caleolations assume w aofl densitr of 2590 ih,'],-ﬂ" d Lypical
wilue [or gily loam ke that [ound ai Bip 1301 Sale desipu maps indicaite thal (he soil exoded
Erot this sile wonld setile ih nearbe macsh lands and pullics, rather than crode into a surfane
witler haxdy. This 1 cunfirmed hy the TEIS far the nngmdl Dig Hill site I.i:'l."t!ililpml:u.L. which states
that sl less dos e conslmocdion on lbe sailern pertion of e dome would setlde i the aash
sowh and casl of the dows.

0224 Strattun Rides
Ch: slope Lac Bas Bass bocea jdeariticd at this site. 'be area of this slope face that is
Likely to e disturbed by consleuction activities and the csolting soll crosion arc shown in lable

.2-5,

Table O.2-5
Arens of Distuchioce and Resoliiop Soil Eeosion at Steatton Eldge

Slope I'nce A {Tons'acre'vear) Aren disturhed Amonnk of seil ermsion
(5Cres) {tnna)

South 3N 155 300

The al:ove calewdations iodican: e ahout 2,3010 tons of soil will be lost fruom 153 acres
during Lhe S-nemlh coostruction period 1036 is assumed 1hat this soil [oss i cvenly distobured
acTews Lhe entire conslroction acea, Bk would cesall n 009 ches (2,300 % 0400153 of 20il loss
o 2 Pat surface. These ealeulatisns sssame 3 soil donsite of 2500 [y, which is wpical or
fine sandy loam Likc that prosent at Stratton Widec, "Uhe entice amonnt is likely o erode leesands
tpster Creek.

0225 St Twmes Terminal

Construcdon associaesd wath expansion of 1Be 5L JTames Termingl «il] e [fnited &0 about
37 acres o am aread located Letween the Missisippl River and the oasting tomainal. 1he
conslruction acea & lacaled an a aild, southwesl slope letrain, As the calculations io Table €2.22-4
imdicats, che chAracteriscics of this arcA romult i g Jow sofl erosnon polential [te least amonyg all
Lhes siles considered in Lhis appendie). Suvil erusion that is likely 10 cesult fom constroction at St
James iz ontlined below in Table 01,2-4,

{1-9



Table O2-%
Arcas af Tristnrhanee and Kesnlting Soil Trogion ot 8L Jomes Terminnl

Ared diztoched
{uores)

Amount of sodl erosion
(Long)

Slope Face A {Tonsiacre vear)

The abowve celeolations indicate that 520 wons of soil will be Jost [rom aboal 33 a2
durime the S-moo'h conslruclion peood. 1l s assoned that dhis sodl loss is evealy distribueted
geross 1w eoeie copstroction #arcd, this would resalé in 10 inches (32000ESA3) of sl Tems
Ceoen & flat suelaee, This estimste assumes 2 soil density of 2,300 Ibad?, which i typical far the
aflty ol losm prosenc At ehe Se Iames lerminal-

he maa cegrest (within 2 milesy satace water badics ave: the Messisippl River at abwel
08 wilcs and S James Canal a6 aboul 16 miles, The Mississippl Biver iz Incated cast of the
constraction site, whicl is not in the direction of surfase oo, Morcover, thers s a lowecs
belwesu e conslroction »ie aod e rver. Theeelore, there is vicmally no potential for the
sexlimenl Jaden ronofl associaed with sile consiruclion fo reach @ie Mississippi River dirccthy.

St, Imocs Canal s located southwest of constrnchon site, in the diempradiect direclion (oe
surlace runoll. Site-spesilic Wpogeaphic maps indicate that the ares berwecn the sousensetion site
and thia canal is vacd for agricultural activitics. <Fpon tho large distance 30 the St fames Caned,
as wedl a5 (he (acl that slunding coups are likely Lo acl as nood sediment barricrs, St. James Canal
B muk Ekely ko recemns o enhances sediment Toead doe o sile aonstruction. Instead, the soil Los
Fripm the comstooetion site 35 ldeedy to be deposited on Lhe aren hebwsen Lthe site and SC James
Canal. Because this area s very flat, the sodl thac i likely to e deposited o Lhe area i likely (o
sty Lhere, and s met eppoergsd o coter St Tames Canad in large swilomes.,

L2246 Richtan

Fonar major slope: faccs have aocn identified at this siter The wress on each slope face ¢l
arc likcly to B disturbed by nitial construcion activitics amd the resulting soll erosion are sbown
o0 Tanle ©.2-1Y ‘These zalenladons indicate chae ahaut (0800 wmes of sod wil be Josl Oom 130
acres during the G-mouth construction period, 1 it is assumed Ernl g soel logs 8 evenly
distributed across e eolive construclion anea, Lhis would result i 65 inchos {10, 30Hk0.0067 340)
nf =il Imee Brown & flac suelace, This estinade assnmes A soil demzity nf 230 Thivd”, which i
typical fou the sandy loam puesenl at Richionw
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"l'akJe Ch2-1M
Arcas af Distorbanes and Resnlting Soil Evasion at Hicheon

A (tonswerowar) Arca disintbed Amouni of sail erisiom
{@cres) (b )
N L 4 BTl
Wt 1044 7 5.504b
" NE ) 10 A0
Eagt 20N 11 4, 1K1 i
‘Lotal: 130 140,003 I

Toers are no majur surfuce witer bodies o e wcioily of the proposed consloeciion sie
et Bichlon, The two nearest (wathin 5 mifes) permencent waler hodies are Bogee Homo and
Thompson Creek. Himewer, there ure severul intermiteent croeks adpacent go the site. Toch of
the slope [oees wdealibied above discharees dwecily #0 an temnilien: cresk — the MW alopz Ges
draing to Linda Creek, Lhe WE slope tace draing to Fox Branch, the Bast slope face diains 1o Fine
Brasck, and the West slope faoe deaing w ITampes Braoch, Hacpers Braoch and Lind: Creek, in
turn, connect b Bopue Home at a distaipes off about 3.5 miles $Tom the sk (Bopos Horan
epentually discharges to the Leaf River} Tes Bronch aod Pine Dranch dischargs 1o Thompson
Creck; at aboet 5 miles fiom tho sitz. Beocause the arca hotweon the somstroetion site and
Thompson Crask i celatmely flog ocly a very asmall amount of the soil ehae is likely to ereds from
the Eazl und NE slepe [dses mev reach Thotpson Creele The so1l Lhal & eroded Ceom the West
aed MW slopes, howetver, 18 mocs lkely by regch Bogue 1omo due o iz cloger distance and the
slecper lopography 1o 1hess dircclions.

027 Pascagomla Terminal

The constowction s30¢ e We pooposed leowial i bcated o tbe ooibeast coeoec ol 1Le
Tacksop Covnty Adrporl, This sive is adjasent 1o & welland, which soparcaces the aicport frow
Bongs Lake, Construction assceiatod with the Paseapoula Torminal will ae Tnited to abour 53
acTes ou 4 mikd, southeast slope lerrsin,. As fhe calcnlaisns o Table O2-4 iadicassz, Lhe
charscleristics of this arcy result in a few 2ofl crosinn potential. Total soil ernsion that s likelr b
result foom conslroction @l the Pascapooly Terminal 35 oeélimed belnr in "Cable O02-17.



Table O.2-11
Arens of Distwrbance and Hesolting Svil Erosion af Pascapovls Terminal

Minpe Hace A (tnns/crevear} Aren dizturhed Ardudl of soil erosion
{aores) (ns)
SE T 3B 2030

The above caleulations indicate that 2430 tons of sail will he lose from ahout 54 acres
during Lhe @-momnlh conslrodwn pericdd. T L L assumed ihal Une soil sy & evenly distriboied
arTves the entire construction area, it weould resolt ip 00X ioches {2,03060.000%55) of soll loss from
a tlat surface. This cstimate assmnes a soil donsity of 2,500 lh."j.'-:lg', which is typical for the sandy
jnam present in the vicioity of the proposed Paseagonola Torminal

The nearcst sueface watcr body is Bangs Lake, which is locatod about 1 wmile away in a
soulleast divection from fhe constracticn site, Site-specitic topomaphic maps indicate that the
ALCA Dorwcon fhe consteaction site apd Bangs Lake is veor flat with a slope of fess than 001355,
Florcerser, there is A wetland boreccn the monstroction séic and the 1ake that s Hkely rofmin the
eroded soil. Therefore, it &8 very unlikely chat significant quasdities of sediment-laden ruoctt
azsocimted with sice eonstuction would toach Hange |ake ditcetle Tnetead, the soil lost from the
construction site is Yikely to be deposited on the arca bofeeen the sive and Baoes Lake,

0,23 Calculntion of Amonnt of Soil Repching Water Bodies

Mot all of the soil erodded from the sites durineg eonsmction will pecessunly enler nearhy
weinker bodies. As oodlined sbowe, some ol e 200 may oof r'each waler Decanse of the great
disiance andior flat topagraphy hetwecn the constmation sitcs and the elosest water hode. Fven
when the distanre and sopography arc favorable for ephanced sediment lokds to oewrby sbreams
ot crecks, some ol the ecoding soil may deposit or settle our on the land before reaching the
watzt body. Generally, 2 sediment delivery ratio is uscd to roprosent the reduetion in soil mass
deliversl o o waler bady due 1o redeposiion belwesn the source area and the waer body, The
sedimnent delivery ratin can 1 estimated vsing the Foallowing n.aqmti»::ul:'£r

5,= Dg=
Where 5; = sediment delivery ratio (dimensionless)

D.:[ = the overland distanee betweoen the rite and the roecidng waber body (feet)
Sediment delivery ratios, cheretore, can be estimated eagtly from the known oecrland
distanee betwcen the sitc and the roccivine water badics, “L'able Ch2-12 below shies the amount
of soil reaching vaier badics ncar cach comatruction sitc, takibg inro aesount the fraetion of
eroding 8ol Lhal & deposited oo and releined by 1he land belwesen each site and nearby water
Lxclices,  Big Hill, Lhe 3 Jowes Teinamal, and U Pascagoula Teromaal arc not included W this
lable because, &5 owflined in section 022 above, eroded soil from these sites is oot cxpocted to
enter any hearbi wieer bodies. Furbermore, the lowing, wmhle addresses anly those nearhy

12



e am m m

= — = o EmE—.

warcrs for which there 15 a non-zero 55 (other wabers, sueh s West Cote Blanche Bay near Cole
Elanehe and the hiississlppi River near St. Jomes, sre not expogted oo recefve au etbancosd
sediment load). Section 0.3 ol 1his appesis analyess Uhe epecied increase in suspended solids
in cach of these waters cansed by ths sediment loading shoram beluw.

Tauhle (L2.12
Fstimatud Amount of Soil Reaching Water Fovdias

Actma] and]
Fuatenliol sail cTiEinn meuehing
Adlaed n, = eTsiom irom watfor bady
site water hody (Teet) (Mmensioaless) sile (TO0s} (L)
Weoks Warchouse 1,320 | .21 23,080 4,538)
lalapd Bayou
Ciote 1T a4 | Q18 3,440 201
Hluache _
Stration | Owster 30| ody 2,300 1,100
Ridge: Carsk
Richton | Bopoo 17,104 | 0011 B30 o}
Homa

0.3 Tocresse ln Sospended Solds in Suvrrounding Water Bodies Due to She Constrrction

Scotion 0.2 ahows catimatsa che eotal amonar of #0il that may crods nto ncarby wator
bodiss doe to initial comecruetinn aotivitice at che fve sandidate copansion sitcs, the St Tarnes
Turminal, and the Pascaaouls Torminal. Overall, THYE belioves thee thess estimates ane
congervative, bepauge thoy do not weeonnt for crosion containment messures {ditchey and other
deviees that can trap ot divect eroding soil} that will be nsed during site copstnsetion, "Lhis
gection wies Lhe estimates devcloped shove o caloulate the resulting increase i saspended solids
ericentrotions in the ceceiving waler bodies. Section O3] deseribes the methods for these
eleulaliomy and seotinn 052 sirmmarizes the: o),

121 Aethods for TDstimuting Suspended Solids Increases

The imsreass in sediment coneentmuboms in roeeiving water bodies depemds on sevcral site-
spevilc puramelers, velwiing dislanc: fTom the construcion site, ameunl of muoolf ome, ste, In
addilion, e eslimaled concenlralions m the water body vary with lime, and vty dependiog oo
whal Lime [Rme 13 comvidered 1o e caboulaliong, either: (1) doring construclion; or (2] aller
CORSELLCLIN S2ases.

Agsuing there i sulticient raimlall © penetzie raaofl’ dociug e consliuciicn period,

there will I a steady supply of sedunent pesaliiog [rom site vlesiog and grubling aclivities, In
the litcraturc, thie phesc ja gonerelly retorred booas & phase with "mags wansport™ of acdiment,
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Stspended sediment coneenlralions in wooehing water bodics tond oo incecase diring this phaso,
cycotwally rekching a stesncdy-staee sl Aftcr sonstmiction. oven if there 8 nioett, there will be
fitlle sedimeat to arcde fromn the sibe doe o site papsoement activitics (i, rescoctation,
cunverig, slorm weler coll2ciian und Gealmenl sysiems, ete) This phose i generally recermad 1o
wi i PAage "withoul mass raniporl" Tms laler phase s alvd postand in the analws, homever,
becuwse alter consoraclion veases Lbe sospended sofils conosoiretion: i affected wolems relum o
vragnal §pre-vomstouslion) Jewels

The eduaticiny for eglimaiing contenicaliong of suspended sedimenl during and alMer
consl coclioh In serouiding waler bodies arc well eslablished, A comple e erbration of Lhese
gquations iz prosdded in Anpeondie .37 of "SPH, Hinal Hovitonmental Tmpact Statoment, l'ogoma
Crroup Balt Domes, Comecon sod Caleasien Farshes, Lonisiana andd FeEferson Counfr, Tess, U3,
DOE, Movomber 1973, Yolume 4 of 5. 1ne Number DOBEEDRS-0029." The final squadons as

derived in <hat docoment arc proser toc holoee

{1) Eoguation for comsereation of scodiment with mass tamsport;

ﬁll capl— )

i) Eyuation for conservation of scdiment withoor neass frunspor;

1{: r{,j

oy

PatpplyeRpli———

Wihere

= Mass densily o suspended parlicles (T

Mass rule ol sedimigdl Cratsparl inw the sealer bady [Thiday
Seliling velovity ([Lday)

Deplh ool wisker bﬂrf]% (=i

Wolume of waler [}

-

< Oy o
Il

A = Surtace area ot water hody {1t ]

; = Time | duys)

o = Tine thet comstrociun vewses {days}

':F'pJIZI = Initial mass density ol suspeoded porticles (T "l-

Sl welocily ur [all welocety ol sedeoen particles In waler is e ey sodwaler of the
interaction ol sedimenl walk Lhe (ow in a water hody, Craphs and eguations showinge the
relavonship of sedtling velocie as g Ametron of nominal diameter of the partcls ane awaidable in
the lilerawre. Stoses’ lov. wven by the (ollowing equation, is widely oied to caleolabe settling
velocity of a spherival parlicles in guwiescenl waler.
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el Dy

TR v
Where
= "Spodoey” wodocin of ypherical particls
g = Cruvity constant (cmfsec®
5, = Spedlic gruﬂt_r,. of pariicls (dm:nmcm]caal
v = Kinetic viseosity of waber fom eor)
d = Dimmeter of patticle (om}

suepcnded mudtor in waker is Tarcly sphonea). Mogt niten itregular parbeles of md-liko
sl disk-like: particl=s may be croded from constouction sites. ‘Lhese immesular particles possess
ireatcr serfect arey por 1Mt yolume theno sphoricst particles, aod settle more ylomly than spherss
of cguivalent volume, Also, sculing velocitics obscrved in eypical corironmental settings are los
than setthing velacities ubserved in laboralory sedlings, Hence, more realistic estimates of sctiling
velecilies ave frpically obtained by reducinp <elocitics caloulatedd by Stokes' [y by a tactor of &,
Surtace soil charactcristics, Seokos® wolocitics, and sottling wolocitics (12, Stoles” valocibies divided
by 5) in water bodies pear the consteuction sites ave presented in the Table 0.3-1. Big Hill and
St. James are not covered in this tuble becuose, s ouilined oo section O 2.2, s0il etosion Bom
Lheses siles 6 nol expaciend Lo enler a walet body, These values are nuscd alorg with the Aboee
eduations ko estimale the mereased concenteation of suspeaded solids duc to sine constmustion at
casl) site

(.32 Resulty ol Caleulations

The [mliowing sesclions peovide deladled calevlations for suspendad scdiment soncentrations
in wawer Dodies noar the candidate sites.  These calenlations wse the egualtons cullined in section
3.1 above with the data presented e section €23, Eacl scetion addresses twn basic Lopics:

{1) the bryic characteriztey of the allected witer body at the sile; and {2) the calculation of
suspended solids concentrabons, bolh dunng und alter the wmilial constEoetion actmirios.

321 Warehonse Bavon Mear Weeks LsTand

‘Thiz baynn tanges fiom ahont 6l foet tn 2 5000 feet from the aropose] expansion site at
Weelks Island. It wraps around che nortbemn sod easiern busndaries of the propuosed site, such
that it may recere soil eroding Imm all of the expected sloping faccs denng constroction.  As
estimated [n section O3, conservatively assnining no erosion control mewsures are used,
Warehouse Bayow may receive as muech as 4,850 tons of croded soil from the site dunng the zix-
motth confruction periold

Lzneou TharacLansls:

Width = 2000 ML {Serwrse: Table 533 of this DEIS)
Deprh = 20 et (Source: Table ¥3-3 of this DELS)
Attented leneh = LK) 't [Snouree; Fstimated from LSS maps)

Annal avg. Bow Tidzt {Spurce: Table 5.3-3 of this DEIS)
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Table {131
Culewlution of Setfling Vidocitics

Stokey” Suflling i
Purticlc | Voleoity, | Velooty,
Snrface Soll Diameter ¥, Vo
Slitc Mame Trpe (o) fifdoy {friday)
Weehs Tuland Sill lowm {LOHE 25 5
Cote Blunche. | Sl loam {.001 25 5
1
Sirnileom Ridpe | Fine sandy loam GLons 63l 124
Richton Eamly luam (LCHRS B30 126

Theze pilenlnbone essume 5 prndly coastemt () of B8]
cryRee”, apseltic gravity (5] of 26%, 8i1d 4 kinebs visoosty
S of 11101 JECs [EEENIOT a wEior Ieuperataes ai
205

Cuawtitative fow information for Warehousz Bavou Is not available, although aveiiabic
Inlommation indicates that e hayow iz lidally inftuenced. ITence, it is assumed that the bavon
may act ke o luke, Lo standing woter wilh eero velociy. ram o TI8GE map al Lhe sile, 11 s
eytomaded that eroding sl may allecl, al most, aboul TORDR (eel of 16e bayaw, of & waler volutme
of approdmatcly 43.2 million cubie fook, This cytimute asyumes that the whole yon sloog the
[rrapmeed expansion site will torcive emoded snil From the site

Cralealativom eof Suspended Sediment Concenfreticns:

Thi= fallowing input velues were oaed in Byoations (G} amd (i) above o estimate he
rasulting inurewses in suspended sedimenl concentrations in Warshouse Bayou,

Atese rate of sediment ransport ineo the waber body {Ikiday)] () = $85HkdE 00063
= 5370
Surfaees ared of waber bidy {ftz} {Ar = lengthewndth) = 2. 160L,00H)

[teanlts of the calonlatinong arc showm in “'ahlcs 00.3-2 and (0.3-3. ‘Table (0.3-2 prosents
mess depsiey and resulzing concentrations of suspensded seifment particle: ailh muss tramsporl
{Le., duritg the construction period). Lhese caleulations indicate that @ steady-stzte coneentration
i whmisit B0 ppm s reached 39 dapes aller Lhe slart of consrudion, and femaims al lhal (2t
during live r2st of the clepcing and prolbisg phase of the constroction period (141 days). Nols
that it s wherently assumcd, as o waorst-case scCnario, that there will be a rainfall cvent steetiof
i the first day of construction o carmy soi] & the water body, and Shal Lhe resulling ounnfE
comtinues, thrwpghout the durabion of the clearing and grubbing phase. Henee. the estmabes

et
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proscueed in Tahle CR3-2 cre helisved to overssiimale lne Aaclual suspended sediment.
COdICan Lalions.

Table (0.3-2
Mass Density asd Resulting Codeenlealion of Suspenied Sediment Particles in Warchanse
Bason Near Weeks Island, Willi Moss Teaps perl (Le, Comeenbrutions up o 130 Ths)

1 {ilavs) B, W C {ppm)
0.4 123c.04 ] 197
0.5 586004 ] 9,33
1.0 L10z-03 1 7.
2. 1965413 3.4
A1) .50 L 1
H 10 457247 328
150 487e.03 | 7795
25,0 497603 7968 |
354 295003 942
an LRI ¢ e
750 A 0803 75,83
% 1000 4 9843 70.82
ES0 A98cAR TH43
L 180.0 4981083 . 79.83

Table 01.3-3 provides the estimated mass denstéy and resulling concenlraljons of suspended
sediment perticles without mass eransport (c., afier the clearing and probbing plase ccases).
These caleulations indicats that the elavated concenlralions mlum o pre-sonsioection kvels ina
shott perod, aboog dF daps, aAtter conslrociion activicics at the silo are stoppod (e, altcr e 05
it revegetated or covoied)
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Tahle (1,32
kazs Densily and Resuliing Concentration of Muspended Sedlment Particles in Wieshomse
Biyon Nenr Weeks Lslund, Withonr Kass Transport (Le, Concenlralions Aller 130 | days)

(b, (elays)
f14 A A es-113 45
] MR E-01F 02T
210 J.02e-03 A5 4T
ol ] L2305 2LAET
T A 1B 6,55
150 11704 1,58
230 9.62¢6-06 0135
34500 T Al AT 0
[0 00 2 e A17T {1.TK] ||

0352 1CW Moar Caie Blanche

A seesien of the 10W s loeated adjaccat (approsiroaicly 0.5 miles) o the prapesed Cole
Blanche :ive (see seclion 343 of Lhis THETSL Ay estimated o section 0023, dhis water body may
recive ahool 620 lons oF soil fesm, the Ciape Blanehe site during the siv-moath cleariog and
grubbing phase of the constructian perind.

TEW Clhari berisLis:

Widih = K1 M (Seaarce: Table 543 of ths IS
Depth - 12 ft (Sowrce: Tabl: 5.4-3 of this DE1S)
Allecled length = 5,260 ft (Source: Fstimated Ffrom [TS0GE maps)
Anrual avg, Moo = ZEHY ciw {Sourees Tahle 54-3 of thiy 1EIE

From the USG5 map of the site, it is estimaod that cooding soil may afort at moost aboot
S280 feet ol the TOW. This wssumes that the enoding soil will heve an impast oo only the sticteh
of ke WOW thac iy slong the site houndarny.

Caleulation of Suspended Sodiment Concontratious;

The following input values were used in Equaticns [} and {ii] t0 estimaie the resulling
inercaace in suepended sedlnear copceniralions in (he ICW,
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Muss cute of sediment Cronsport inb the waber body (Thidwr) (0 = 620 x 200K 6ec0)
= £i,9K]
Surface arek of water body {ﬁg} {A; — lengthewidth) = 14112000

Rusuitr oof the polvulations ore shism in Tubles O34 aml 0.3-5 Tuble £3-4 hsls mass
deusity and resultiog coneonteationy of snspended sedimpent parbcles with mess runsport (e,
during s comstruction perind). 'Pess celouletions indicate that o steady-stale cooventration of
shoat 10 ppm 3 reachead 200 days wlier the starl ol constroclion, and remaing at that levs] dwing
the mmainder of Lhe cleyring aml grubbing phase of e congoruclion peciod (160 davs). Apain, -
DOE believes fhese estinates are ponservative beeansc the caleulations awsume 4 raotull evenl
starting on the s day of constouction and contimuing throoghout the entice constroction pedod.

Table 13-4
Mass Density and Resuiting Concentration of Snspended Sediment Forticles in the TOW Near
Cote Blanche, Yith Mass Trawapert. (j.o, Vencentrations op tu 150 Days)

.4 0,00 0

0 2 61605 04z

0.5 1.20e04 192

_H L0 2 He-1d . 349
20 In2e-04 270

A0 4 5604 7.31

a0 5.19m-04 4.3

I 54 500404 297
5.0 5.870-04 ' .41

2.0 617804 a5k

100 6.30e-04 10,09

130 6 38004 10.23

20, & AN 10.25

1000 6 Az 1025

| 180 .40 1125

Tahle (3.3-3 provides the aslimakad densily and conccntration of suspended sedimenl
particles withows mars transport (1o, afier clearieg und probiing ceasesy, These caloulations
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wdicate: that the cogcontiations re(urn Lo pre-consliociicn levels i aboust 20 days wiler clearing
znd grubbing sctivitics a¢ the site are stopped (e, aller 1Be soi & revepelated or coversd).

Tahle (k35
Muosy Dhensily and Hesnlting Coneenfration of Suspended Sediment Partleles |n the [V Near
Coie Blanchs, Wilthiat Mass Trunspart (iaz, Coneendratioms After [30 Days)

- [ty (days) p‘{lh."ﬁa} L (ppm)
01 6-40c-04 10.25
0.8 14004 943
0.3 5. 19004 532
14 4.22¢ 4 6.76
24 278004 4.43
50 797015 .78
10.0 0520 06 s
[5.4) 1 231K 002
200 L 5441 !

0323 Owster Creck Near Stratton Hidye

{hster Cneek is located about 30 feet {rom the poposed Sieation Bulge construclion sile
{roe section 5.2.3 of this DELS). As discuvsscd in seetion 0,23, this creck Is cstimaled 10 roocive
ghout 1,100 tons of seil from the Stration Rides sitc during the simanonth clearing and grabbiog

phase of the construction podod.

Creeck Chapasterizbios:

Width = 10} €1 (Foutes: Table 52-5 of ths DEIS)
Tenlh = 3 gRours Lable 5.2-3 of this DELS)
Adfzcted |l=ngth w238 (Sourcc: Estimated From LISCGHS waps)
Annual avp, How = 320 ey {Source: Table 52-3 of Lhis DEIS)

Erom the 105055 map of the sitc, i s cstimated that croding zoil way alfect aboe 2,400
foenst of Oystar Croeck, This assumcs thar the croding sofl will have an impact on ondy the sirateh
of the creek 1hat is near the proposed site boondary.

Calealalion vf Suspsended Sealimnenl Cypoen lsljogs:

The Fliwing input valees sene uscd in Eguations (1) and (§i) o0 cecimate the resoliiog
incredses in suspended sediment ooncentration: in Chgter Crock.

ez
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Muss cate ol sedimenl renspor into the waler body (Theday) (2) 1, 1002, 000 G 30

= 132130
Surlace aeen ol waler bocdi (115) (i, = fengthewidih) = 2404100

Results of the caboulations are shown in Tables CU3-8 and CR3-70 Table 0030 Lisls moss
densily und eesulling conceotralions ol scspemded sediment pariiclas with mass transport {ic,
curing e constracticn poriod). Those caleulations indieab: that \ goadv-vbate concentration HF
approcirnalealy 6.5 ppid s feached 12 bowrs afeer the srart of the constooction, and romains ac that
level during the rest of Lhe cesnng and wrubbing pluse of the construction pocbad {17905 days),

Talle .35
Muss Density and Resplting Concentrotion of Sus pended Sedinent Porticles
in Oypster Creek Mear Sirallon Ridoe, With Mass Trawsport
(e, Concedbralions np tr 180 lays)

£ (dnys) pp () C (ppm}
0 1.0 000
i (.05 3. 8% A1 57
.1 d.02e1d 643 |

{5 4. (14 653

14k 4.08e-04 [ %%

1.4 4.08e.04 £.53

54 4.0 6,53

0] 4 - 6,53

154t 4 e 553

2541 AAke-(M 03

At ER]E " .53

7501 4080 .53

1001.0) 4 {1 6,33

150.0 4,081 653

E 15110 4,0k (.53

Table O5-T provides the eslimated mass deosivy and concontration of suspoended sediment
perticles witheut mass truneport (e, alter clesring ond geobbing ceuses),. These caleulaions
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indicate ehad e conccrrakions Eiwe 1o peconslaodon levels In abouk 7 ours aller stopping
clearing and grubbing activicdcs af the site (Lo, aftor the site is rovepetated or emvercd).

. Tahle €1.3.7
Manrs Demnity and Hosnlfing Concentratiom of Suspended Scdimené Pacticles in Oyster Creek
Mear Steatinn Ridye, Withood Musy Trunspert (i, Concenloutivos Afler 180 Dys)

p, (i)
0.0 4.08e-04 N
0.1 ellets | 0,10
0.2 7.40e-07 LT
0.3 P 1Ze08 0.00
D4 20611 0,00
0.5 3.09c-13 M0
0.6 4.64e-15 0.00
0. 1.0He-15 0.00
1.4 7 3de22 0.00
2.0 13501 TN

(1324 Bogne Homo Mear the Richton Dome

Harpers Branch and Linda Creclk, which may directhr receive enhanuved sedimenl boads
due 1o constrackion of the proposed Kichton sik, conneet o Bogue Homa at o dislunce ol aboul
3.5 miles from the gite {soo scofon 5.5.3 of this DREISL As biscussed in section 02,3, Bogee
Homa s catimated to reccive about 620 tona of sofl fom the Richton site durting Lhe six-nenll
clearing and grubbing phase of the coustmuction erad,

Width = 20 ft (Sowrce: Table 5.5-3 of this DUIS)
Lrepth = 4 ft (Scurce; Table 55-3 of this DEIS)
Afteeted longth = 2640 fr {Soures: Bstimated fom USGS maps)

Annual avg. o 70 efs (Bonrec: Table 5.5-3 of chis BELS)

Calcybation of Suepcndod Sedimeqt Coquentpatinn:

The [ollowing put wilees wege wed in Fquations (B and (i) to cstimase the resulting
inuressss n suspended s=diment coneentrations 0 Bogue Tlomo.
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Mlass rate of sediment iransporl b the water body {lbiday) (L)) = a902 GONT A0}
- ?1'?{.“}

Surface arca of water body {ﬁz] fAg = lengihewidih) = S2H 0

Eesulbs of the caloolations arc shown tn Tabics O.3-8 and 03-9, Table O.3-8 liss mass
densizy and resullimg comeeqitations of suspended sediment particles with mass franspocl (e,
during the constroction periad). These calenlations indicate that a slembyslale conceniration of
ilmasl 2 ppm is reached L0 hours atter the start of the consireclion, and cetmains al that fesel
during the rest of the clearing and prebbing phase of the conswuetion period (1705 days).

Tolde 038
Maer Duensity and Heseliing Concentyatlon of Suspended Sediment Particles in Bopue ITump
Mear Richton, With Mass Transport (i.e., Concentradons op to 150 Days)

t{days) | p, (Ib/EC") ! € {ppm)
£Lel IRk .00

N1 1417e-[1E 1.72

L 112 LT

! 1124k 18k

L 1.1 2e-104 1B

2.0 1.122-04 1.80

50 1.12e-04 1.80
1010 | iy 1.50

H 30 1.1%c-1M 1.80
254 1.12=d 1540
0.0 L1k _ 1.0
T30 11221+ 180
1000 112214 1.90
15040 112014 1.40
1E0.0 11204 1.4

Table {339 provides Lbwe eslimalesl moss density and concentration of suspemded sediment
particles withoul mass ranspocd {i.e, after deanng and grabhing cesses). These calewlation:
indicate Hhat the coneentrations return o pre-conslruction levels in aboul 7 bowes alter stopping
cleaning and grobhing Activjtics al e i {Le, aler e sile s vevepeloled or covered),
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_ Table (3.3-4
sy Density and Resnfting Concentration, of Suspended Sediment Particles
W Hngue Howe Near Richtan, Withaut Mass Transport
(e, Concentrutinns After 18U Thays)

(t-fh (duya) {IbFt) : C {ppm)
AL L12edMd 1.1E4)
01 4 Blea08 _"_;.i'.-[.’-ﬂ"_
L2 3.94e-007 02
1.3 B8P 0.0
L4 3, Tie-11] .00
1.5 1.62e-11 (.60
L6 6.94e-13 (.00
1.3 12715 (00
1.0 2 3de-14 000 H
2.0 48032 L]
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AFTENDIX T

FLOODILAINS ANI WETLANDS MITIGATHIN

Much of the text contained in this appenedis & reproduced Zrom chapters in the: DEIS and
is rapresentes] here in @ lortmat thae combines Qo plaing and wetfands impacrs and mitigation
dlscusgions. Table ['0-1 provides 3 readmap doailing where ia the DELS supporting Intormaon
[ each sechom ol Lhis appendic iz found. [n Many instepccs the DELS tontaing an additions]
love) of detail (c.g., figurea illustruling flowdplain boundaries, lables specifying welland fype).

Pl Deseriptinn of Pmposzed Action

DR §s propuding b axpund the SPR 1o coe billica bareels by selecting mwo siecs af which
to dewelop the additicna) 250-MBE cupacily. This DEDS discngses fe slmonatie sitos being
considered bor [0GQE: Big FH and Stravon Ridge, Texas; Wecks Islend and Cote Blanche,
Louisiana; spd Richikm, Misteippl. For a mune detiled discussion ol 1he proposed action, soc
Chapters 2 and 3.

M2 Execodve Chrvder 1195%: Floadplain Management

Avcording to Dowpetive Ooler 11988 (May 24, 1977), Federml agenzies "shall congider
albernatives i avoid adverse eflects and ircompatible deselopmcet in the Aoondplain” If there w
un 'practicabie alternotive” wr lovating e project o a Moodpleis, an ageney is to “design or medify
its aetion in omder 1w odnimize poleolial bBacmo to or willie due Deodplain Magueal aad hereficial
Eloadplain valuey e be protected inclade natural moderaticn of floods, water quality maintenance,
aronudwater recharges, suppott of hving resourees (marshes, fish and wiidlife), cultural richoess
farcheological, histovieal, eeereatinnal, sciontific), ard apricullursl, ayuscollural, and Foreslny
production.

'3 Execotive Order 11000  Pratectinn of Wetlands

Precntive Order 19N (May 24, 1977 requires Federal agencics to avoad construcrion in
wollands {o.p, Coastal Macshes) unless "there s no pracbcakle aleemalive and "all practicable
measires o mininine harm" atc imcloded.

Bolh Executive Crlers require that ihe Federal agency proposing an aotion po through #
proacss of selection that comparss the proposed action's potential mpaci on Aocdplaiog aml
woetlands to other pravticable slbsmmatiney thal may emsl The Fedecal aogncy must denoosirats
that 'ner prechcahle wlernative’ easls F i intends oo conlimes devefopment o a Hoodplamn ot
wetland,

This DIFIS simultuneoosly addreesses Fve sites; anly beo will eventually e chosen an
desaloped. DOE dees aot intend o make final sile decizsicns until ssnance of the Final EIS,
Therelare, the cormant discwssion of impects 10 aml assocaded mitpations o Becdplans aod
wklands wilt not o able to cvaluats DOE tall consideration of alternacve sites heceuss a
preferced sibe bas mot yot been idonsifiesd.



FLOODTLATNS

Table I'.0-1
Cross Reference {zuide between Appundix P and DELS

WETLANDS

Iitle Section n Seclion in Titk: Secton in,
Appendix DLIS Appendix

Propuosed P.1 Chapters | Proposed F.1
Action 2and 3 Acliun
Eiy ELll F4.11 5th Tig Hili F4.1.2
Determination Delermingtion
Stratton Bid e FALL A Siration Ridge P22
Dretormination Drelermination
Wecks [sland FA43.1 336 Weeks Island 432
Detetmitakion Dietermination
Cosler Blanche F44.1 a4 Cotz Elanche o ¥ W
Dietermination Determination
Rickicn P451 Y54 Rivhioo P452
Drtcrmination Dterningl ion
PFipeline PAG.1 5Xs! | Pipeline P2
Dre=terminabom, 13=termination
Bite Impacts P51 7xal Sites Tmpacts P52
Pipeline Fa3 X6 Pipzlne P53
Irnpacls Tmpacls
hdatipration of F.G.1 RIALS Mitigation of 1n62 HAL5
Impacts hnpagts
Mirwation of P& Aal3 Mitization of a3 2213
Fipeline: Fipefine
Impacts Tmpacts

The "X' vun be replaced with the following key:

1 — Bip Hill

2 — Siratton Ridpo
3 — Wesks Island
4 - Cole: Blanche
5 — Richton
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P4 Site Specific Piscassionr of Flopdplalos and Wethands

This section will individually addiess each propoesed site with regged to the prasence of
floodplains and wetlands. All pipeling scenarics proposed in this DELS mrass At loast one waker
hody, whers Hoodplains 1end to exist. Therefore, regardless of which sites and pipeline scenarios
DOT! chooges, Oundplams would e meealved With regacd 1o wetlands, the sechions balons: qualily
the apreupe of wetlands alfect within the 130-[oal ROW.

F.d.l BiF Hill
F41.1 Flendpluin Deermination

A expansion at Big Hill would corer about 150 aeres on an elkeation of approamatehy 13
meters ahove mal, The propoeed Wigp Hill storaie sile 5 antrely outside any foodplains,  Ths,
the Big Hill storage site would regquine nao lerther ondplaing asiessiochr,

Beorause the proposed sotjon at the Big Tl sile B an expanslon of an existing sitc rather
than the creation of & new Fecilily, axiuting sievslores and systems would e weed. A4 Big Hill
cxpansion wonld take advantare of the sdsling raw waker and brine disposal pipelincs and RWI
struciire without medificationg. A & resull, no Torber Doodplain assessien i oecessay fou

these SLPLEGRITOE.
I"4.1.2 Weilan]s Determination

Under the 270-day diawdown coterion, oo wedamls woold be allected by developritent of
the Bip Hill site.

Wuder a 1R80-day drawdown criterion, a prode il distibution pipelise wonld be
construeted along one of twe alternative rontes. 1E the Trintty Bay route wes selected, a 1atal of
144 acrcs of wetlands wald be allfecled. The majoriiy of these (87 zorcs) wonld be palostrine
(emcrgent and scoub-shrob) wetlands.  Approsimalely 41 acmes of csinarine wotlands woold also
be affcete=d, T the 1-10 roufe was selecled, a total of 235 acrcs of wetiands cnoebd he affectesd
For this route, the majorty would alo be palustrine (emergent and scrmb-shiub) wotlands, with
saller rmounks of riverine, lusustrine oand enclassilied wellands potentially impaetcd,

FaZ  Strattun Riige

F4.2.1 Floedplain ctermination

The Stration Ridge storage site would vover approcamalaly K] aetes at an elevation of
approcimzlely leo to 15 Geel msl. The site itsclf lies upon a Boodplain region. In additivn, a
BT strucéure wonld he consirocled in a Socdplain at the ICW,

P.4.8.2 “Wetland eterminalinn

A tokal of 160 adres of welands would be potentially atfected by development st Stration
Ridge: 46 acros of onesiee palustine cmergent and forested wetlands, and 116 acres of primarily
estuatine weilands associatcd with pipeline canstruction.

F-3



FA43  Weeks Island
431 Floodplaia Determinatim

The srovage site at Weeks Elaod would cover spprosimately 300 acres at an clesatiop of
sbout 17 mcters. The proposed site covers both Newudpluin and noo-loodpiain aress. The
southernmuosl eme-third of the site v in 2 non-Aoodplam accay the remaining wo-thivds aee i 2
Mondplaty. Tn additiog, 2 EWT situciore would be constructed in a Aoodplain at the TITW.

P42} Wetlands Deterindaaton

Hndber ¢he 270-day drwsdown criterion, 8 fotal of 102 acrcs of weilands could potestially
b impacted by deselopment of the Weeks Island expansicon sile: & acres of palusirine oesles]
wellands assvciafed wilh Lhe sile sol 96 acres o wetlandy (varows bpes) assaciated with pipeline
and punp station comsluction. Tooder the I230-day Jdiawdosd coileoiou, an addicional 98 acres ol
wetlands would potentially be affected by pipeline and pump station eonsteweetion,

44 Cote Blanche
M4l Fleodplom Delermidolion

The Cote Blanche site would cowver 300 acres ol an elevation of op 1o 25 meters. This
storage site would he Tncated oo Dosdplain. An BWT stroctore aoold be constrocted inca
Auodplain oo the JCW,

P.44.2 Wetland Doterminstion

There are no wetlands on $ke proposed Cote Blanehe site, TTnder the 270-day cawdown
ceieton, a wlal al 225 wcras of wettonds coeld be affected, 140 acres of which wiald he estoarine
eroenpant, sublidal, ard imerldal, and 83 ol which would be palusirine Moresied wetlsok.

TToder a 180-day coletion, on adaiicoal #8 acres ol wellunds woebl be alfected by
constractoen of the spur fo the Tevas 22 pipeling a2nd an additional pump slalon.

F.45  RKichiom
451 Flowdploins Delermination

A7 SPR sice at Richbon wonld cover approsdmately 300 acres at an elevation ol 60 to 30
mcters above msl. The propnsed site a1 Richion i entitely oulside noy Ooodplains aod would,
thereluce, regquire o further floadplaine asscesment. The propased RWI strocture locotion on
the leaf River i in 2 HQoodplain, The proposcd ¢aek faum, 1o be localed norlbesst of Pascagoula,

5 m a Juodplun.

452 Wellunds: Defermination

Approximately 30 acees o wetluols woudd he Tocated within the proposed site bound sy
for Richron and could powentiolly he impacted i the site is devcloped, In addition, i the Richion
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to Lilserty ol diseribution pipeline was selecled, o Liola] of 332 aces of aotlands would be afteoood
by plpedine conslruction. The majority of these (approximately 400 arres} would be palustrine
Ioresled wellands, with lussar vmooats of nthor fypes of palustrine wetlands potentially aifceted.
IE 1be Liherty muba was selected, no additional pipelines would be required (o atain a 1J80.day
deawrlewn criteron.  The addition of a pump station and one dock and ooc taek at 3E James
would not Lopact agy additional wotland aoeas.

If the Richton to Mobife od distribubon pipeline was selected, 4 botnl of 462 aces of
wellands eonld e allecled. The majority of these (approsioalcly 2710 acces) would be palostioe
[oreste] wedlands, althoueh 118 actas oFf emerpeat wellonds and 24 acres of lacustrine weatlands
also could be atfested. The constrecrdon assorciatcd with 4 proposed crude off toominal in
Pascagoulz In osder i attain the 180-day drawdows under this option could impact 45 addinonsl
peres of wetunds, 3osl ol these wellands are eilher pulusteing Eoresled or palusirine emersant.
The majority of fhese lopacts wonld lkoly result from construction of conmective pipelines;
construction of the proposcd rerming itsClf would be cxpeeted eo have licts impact.

IE (e Pascagouda lertninal disieibalion alternalive were sclected, 21% acoes of wetlands
could be alfecied. The majorily of wetlands possibly inpacted by the dual purpose pipeline from
Richtom o Pascagoula wonld be palusivine foresled {approxinately 209 aercs). As menticned
ahowe, 45 geres of wetlands in Pascagouls could possibly be Impacled by consumetion of pipelinea
Ass0cialed with the eryde of terminal. IF the Pascagoula terminal alternadve wors selectod, oo
additional enheovements woull be regoired bo el @ 180-day dravadaws eriterion,

P.5 Pmtentisl Impacts to Floadplaing aod Wetleods

'T'his discussion of impact to Hloodplaing und weflunds is presesled in non sitc-specific
terms ecanse potontisl mpacks woold he similar 0ol ikaioms (e, potential impaces to te
focdplam at Wecks [slands wansld be no differenl than those ad Sleation Ridge).

Il ghould be noled, howeser, that posential impacts to fondplains are only relevant W
disenssions reganding Srcateon RidEs, Wesks 1sland, and Tuode Blanche. Big Hill and Richtoa anc
not located in floesdplains.

I'5.1  Impects of Site Construction on Fioodplains

OE would use rough prading as a part of sils preparation. This practies consisis of
reioving dirt irom higher elevations at 2 site and placing it in irwer soctions, Buoogh grulmpg may
chanpe the elevation of cortain sitc arcas. Cther actions that may affect Moodpluins oclode
constriction of roadways, wellpads, and buildings. 1DOE would somplece all eonstruclion apavilies
in complisnce wilh Executive Onder 11934, whicl guarentess mitigation, preseqvation, and
reslotalion of Joodplains. Therafore, ol inpacts to Ooodplains feooy onsimetion artivitics
would be shori-tertn, and none of these cilecls would be significant chough to nercase the sk to
lives or propecly or alter the natural aud beneficial floodplain valocs,

If DG were oot commitéed §o metgabon, preservakich, and réstoration of floodplains,
howeover, potoutial impacts to the flondplam coold incdude sedimentabon on or below the

construclion site, Sediment deposition's positive impsct 35 the addition of Ach noments o the
floowdplaim il and prevention of seliment-associaled puthopens Inom enlering Lhe witer, This
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same sedimentation, Gowever, can destroy biotopical communities supporled on the Hoodplain
hecause it contributes to nurrient overloading, deereased disselved oxynen, inoraazed watet
temperature, amd scriovs impairment of pholossmtbelic prodictivily.

P52 Impacts of Site Constenctlon on Wetlanda

Az part of the conztrction of a proposed site, vepeialion within Lhe site boundary would
be pantially or completely clearcd, the site would be feneed for seowity reasons. Any wetlands on
the site propery would be neluded within he seewily eons. IT possible, DOE would Locats
prrmanent site conslructon (g, well pands, buildings) on ron-wetland areas. 1 unavoidable,
co-sile welland areas would be permaoenlly Hllad.

Consimiclion impacts on the plant ecmmunitics swmeunding & proposed site wonld iboeky
be minimal. Basod on soil crosion caloulationg prosented in Apperdix O, ol cowld be losl from
rite doring copetmction if no mitigation were perforined. Wetlands near the marpine of a
proponed sibe pould Be impacted by depositon of sediment stoond veestalion wach possible
smothoring of somc of the less robust vooeiation, Becausc mitigation measurcs (as discussed
betmy and i Chapter 8] would be vsed to redues the totel Ameowmne of soil creding from & site, the
majirily uf the vepetatiom wonld recosver, such that the impacts wonld probahly he temporany,
with nu pormanent adverse ebfeets.

Tl Impacts of Plpeline amd RWI Strmcoore Constrection on Fkodplains and
Wetlonds

331 Flaosdploias

All pipelines pass throogh a focdplain Iop gt leasl part ol their length; Srerefores,
congtruction crews would take morsurcs o minintze and mitigate impacts to foodplaine.  Noomal
comstrucion woulbd include the lemporaey we ol AL spad]l peneralion, end consiroction of
Winpoedly plalfooms,

The elecls of 1he propesed aclieo on Lhe {oodplan would be direct, minor, sad shoct-
Lerm. ComsbroecUon acthdbies would detork wildlife habilat wathin the consouetion RO g it
witnld conbinus: o be kepl clear of woedy vepstation o allow for maintenance. Becanse the
pipclines would be: buricd, there would he no interforcnce with patural moderation of tloods,
wrater quality maintenance, ground waker rechargs, or agricallural prodoction. Simijurly, thome
would be oo increase in fhe threal, 1 Jife or property from flondiog a8 a result of the buried

Although the RWI steacre would be located on a waler body (e the ICW) and
theretbre, within a finndplain, iL would requite only minimal soptinedon arca,. The BWI
struciurs world not signideantly alter the Ooodplein or foodplain action,  Cooshuetion of the
RW1 structnre would reqoire deadging aboot 100 cubic vards of spoil from the intake caoal to
puarzotes adequate depth and uninlermopted watcr supply.  Spoil could be placed in un upland
spail dispasl s that would be diked to provent munett. In addilion, Lhe bankes onder and
anzund dhe BOWT stroctere wonid he stahilized bo provent crosion.
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NE2D  Wetlonds

Potential wetlnads impacta résulting from pipclioe o RWT constrection wowid be siwilar
tix 1those described for site copstructon, [ncluding altcred sudace drainage patterns and
desiruction of vegetation. Daring pipsline construction, distuption of the surroanding wetlands
wonlld be ininimized, and =fforls made tu reslor: the 00 over the pipclioes 3o =5 io prevend
Alteration of surfuce topopraphy and flow, The pipcling BROW would be allowed o rovepetate
natutalby, It 15 possinbe, hovenrer, that the species composition would ditfor Eom that prior to
conslruction, parlivalarly in firestead areas, whers trees would ke remored from pipeline ROWs.

An additional potenidal impact could be alicratdon of hydmology and introduction of
sdllbwater imbo frexbrovuper wetlands. This cowbd result in loss of some saleineolerant plant specics,
wml o shifll in covmunily sluclone owarts moee sall-lolecast planl species.

| 1! Mitiguting of Tmpucts to Hhwdplains und Wetlunds

Likc the fmpaces discussion, this discossion will net be sivc-speific becavse mitigution
cfforta would be similar regardicss of what sites afc chosen. The same mitigetion practices woudd
be wsedd at all oF the propoged sites.

P41 Midgation of She Consiroction Impacts ro Floodplains

Ti ensure that the sgency complies wilh Bxevutive Cirder 119688, which puarantecs Lhe
witigation, prescevation, and restoration of flondplains, VB wonld Rallow the Water Resonmee:
Couneil’s Floodplain Manapemcnt Guidelines while planning is mitipation strategy for Lhe
propoeced SPR sites, 'Thowe plans inejudo;

. the use of minimuwm grading cequirements oo 53%6 A5 much of the site from
pompaction as possible;

- relocaling nonconlomming sirecruzes and facilities out of the Hondplain,
- rcturnime the site to normal eontours,;
- preselving [ree naluml deainape when desipoing and sonsoroeting bridgss, roadr,

fills, apd large bailt-up conheoe;

. !:minL.'ll'rL[ng wesllzered and Mowsdplain vegelation builes w redece sexlinentation
and delreery of chemical pollitents toe neeby wolet bodies;

. constucting impovndments ta minfinize any alteration in pateral drainars and
Heacd Closws, amd

* comlmilling the praclice of clesr-ruttiog,



F.6.2 Mitization of Site Consiruction Impuets on Weflands

Althoueh soms impaces ta wetlands cnnol be avoided (og., removal of vegetation decing
sits: or pipelinc construction), many can be mitigated through the use ol appiepriate engineerdnge
cdesians, and good vperaling pmcedures. THIF would mitizate mopacls dhroughout consiruction of
tha SPR. cxpansion silcs. Al SPR sies, wiligalion technigues can be divided oo three categories:
(1) impact svnidance, including prevenlalive sleps, sile selection, and carc in locating structurss;
{2] minimization, meaning the wse of lew-impert methods or eontainnent measures; aod {3)
testotalion, which includes replanting, rehabilitation, and other posl-Jawape mitigatior.
Mitizaion of wopacts 1o wetlans wanld ke speeificd o the COWA scetion 404 pert Toe &
proposed action.

Tmpact Avoidunee, This mitigation option congisis of avoiding damags 1O seasilive aneas,
such as wetiands, 1w concentrating actvilies and comstrueon in fess sensitive atoas. This is
accornpilished hy “clustering” the ildings, wilizing "low-inpact” construction technigues and
material: ey, wsing specially modificd all-tereain webicles thar exso lide peessure on sensilive
seils), and by curefully schedeling the dming of construction so that it does not lerfers wikh, G
example, bird mating and ncsting scasous.” Specific impact avoidance Lechnigues inclode:

- Condocling survevs e determine the prosenee and sensitity of cndangeored
species, familive hahitut, or celbiral resonnees o the projoct arca,

. Avoiding cnonstruction doring mating, nosting, aad yonup-DEaring seascns,
Carelully Lmed commiruction can redooe prestly the impace 0 sensitiee wildlife,

. Locating tacilities {such a5 roads, hridees, hoildings, and dredped speals disposzl
arear) po Uial previowsly eleared aredes are used Ol and sensilees areas aoe
avpided,

Impact Minimivolion. Minimization of impacts includes any aclion designed oo have o
little direet mopaect om the enviromoenl as puossiile. Fhis is olien wied in smjunction with qetions
that capmed be aveided, such as The laying ol pipelines or emistuons awsociated with oil storages,
DOE would employ a number of mpect minimization technigues that wers vied during the
coustruction and opetation ol exisling SPR siles, including:

* "Trenble-ditching” during consteeclion, which minimices Lhe mniag of surface and
snlsurtacs soils by Dack-filling with top spoil. This would help reduce sowon
nnd accelerate nahirad reveostation,

' inimixing sediment toansport and crosion by grading, diking, and ipstalling
miereeptor ditches so thut migrabing acdiment wanld noe smother wetland areas
ve sipnificandly s[f=t recelving water bodics (c.g. Warchouse Bayou near the
Weaks Island cupansion sitc).

. Constructing water-control strueturss o provonl sallwater itresion inie Fesh or
mrezmieddiate marshes. This con belp preserve the mative [Tors and Eseng



Restoration. IRestoration voldes rebobililaton of impacted areos that have uoderyune
sirnificant change (due to hpdrclomical todilication, Olling, sontamination, ste] back Lo their
namiral lonclicaing capacily, Al the SPPR expansion siles, DOT would restors impacted areas to
1heir 1:|ri|:|-1‘ funcli-:rﬂ.lhg copacily, [ LHe extent pracbical. Bostoration oawally imvelves some of the
Inlkraang aclvilies:

. Eeveretation of disturbeed areas ol reslorng puioral comtoucs? This would
restore conlogical, sestheda, sad hydmologie waloos.

. Resloration of so] und subwtrote (e excavabing ond grodiog the sile Lo the
cotrert elesation, eontonring to the eorreet sliape, romenang toans, salkmanp and
transplancng wetland soils, tertilizing, ete).

. Floddi rativn of wepelalion (wllowing paloral revegelalion, seeding ar planting
dosited spocics. cradicating vadesitnd speddcs, controlliog 10F herbiroms and
disense, [nstrtting buffers and pootcotive stoeturss, ste ).

Enhoncenent and Crentfor. 'I'o componsate for sn unavoidable mpact to wellands
vealling from SPE copstroction sod operation, the Cormps of Hnpfnesrs may require that DOL
cnhanee or croate wetlands off the site. THIE would ase these Cao milivalion echiigques to the
extent wecessary, s stipulated in the seoton 4 pemmi.

Cohoncetmens involves salectively modifying an arca oo upgrade ons dosirable attobuis,
such as waterlowl Labilat, over another, such as flond eontral. Fer exampls, rather Lhan altempl
to ceplicate 4 forested weldand, which may ke over S0 ycars, it may be prudent fo creuls a mash
that csp be estahlished in a Hh(]Ttt‘l’ pernd of time and Lal may be wore vaivable to fish ar
wildife: that the prmnu.:. welland * This process can jmvolve, Fot example, the porchase of ureas
adjioont o cxdsting rehipes, c;nhunung 1I:u:1: pahitat value, and deequ them to the care of 8o
appropoate regulatony agconcy in 11cq1=m1t3r Wetlwnd creation is clen the mose controvcrsial of
the mibigation opliuos available becirse of disapreeinents wiliin the scientific and ropulatory
cotimenilies a8 (o its elfectivenass, lone-leem iabilig, and scandards for detcomining the suogess
of vhose efforis. 1L s often diffivell, ool impossifile, (o receeate e delicste intcrdependendies
among wetlands plants and animals; 0 addibon, the range of ehese [unelomes aml
interdependencics & not fully kneem.

63 Nidpation of Pipeling Conateoction Impacts to Fleodplaine and Wetlunds

DOE would mininize pipeline impacts v Flovdplaing und wellands by backlfiiag onshore
ditches so thet there 15 oo appeciable dillerence in clevation berweon the pipeline ROW and
sutzouticing areas atter setling, and by wsing doolle ditching tcchnigacs to eonsorve topsoil and
lacilitate revepelation. Pipeline construction witigation toclwiques wionld melude the folloradng:

" Returning pipcdine trenches b the nalomal fopography which mainiaing patural
dramage pallerns and prevents the tomoation of new watcr comses where the
pipelimes cooss swlaes walers, This 3 3 pactenlal concern in arcas whers the
pipelines womld erass apdculiural lamds (e, due relds), which aee hishly
dependent on waer fom nalorl doimnge.

I
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Ulsing “push-diich” sonstruction methods ruther than flotaticn canals for pipclines
ceagsing wel dreas Flotation eanals often rosuelt in b creation of permanent
open-watef habitat and the ioss of mash aroas,

Using hormontal dircctional-drilling of pipcline wnder watcrwags, roads, and other
permanent abstructions.  This can help minimize impucts to adjscent arcas. Tt
can also help avaid existing pipelings, such 28 the permemus pipelines that already
cross Trinily Bay in Tewas.

Minimizing seliment transport and erasion by grading, diking, and installing
intetcentae dilches &0 thal migrating sedimenl woull nol smolher welland areas
ar sigoilivantiy sllecl ceoaiving waler hodies (e.z., Warehouse Tayou pear the
Weeks Island exprnsion sits).

Tnssllng piprelines, in exigling ROWS wherg possible, 1herehy aeoiding
uhnerergary duplieation of cleanng cfforis.

Conclosion

Daagign, ponsiracton, operation, and maintensnce of proposed SPR. facilitics would be in

accoldanes with all applicallc permits and amcodments acthorizing the propescd action, thus
ansuring that potential effects on tloodplains and wetlands woold be minimized snd tempotagy-
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{CHAPTER |

INTRODUCTION

The TLE. Drepartment of Epcrpy’s {15 DOE) proposcd plan ro cxpand the Stratcgic
Petroleum Reserve {SPR) capacior wo one biilicn barrcls cequices the addition of ollsloe biine
tischurge sites. The abjective of this copott is to prodice the arcal setent of e Lrine plowes Lo
the propuosed egpreosion sikes using an empirical model develonped by Banda]l and Price {19431,
The current proposcd expansion sites ate abulated in Lable L

Tuble |
Froposed SPR Fxpansion Sjtes
Sibe Eacnntion T:pth

Sile hame Lat. - Lang, Him)
stragton Ridge LA AT 36 {110
(Offshore Yreepart, 1X) e 13T
YWeeks IslandACote Blanche 207 34NN 25 {1.6d)
[Wesl ol Marsh Tsland) or 161" W
Richtan 3 1040 N £7 [14.33}
{CHEshore Parcogoula, ME) 23T W

M fewchiog process g oused Lo ecavebe slotege cuvents o wodecground sull dogmes. The
resulting brine & pamped to the Golf of Mexioon theough o buried pipeline os showo In Fipure L.
In Mlarch 1980, DOE bepan disclarsing brinc at che St P site, Bran Moeund, through &
moulliport diffuser, which i locseed in 71 0t (256 m)} af water and 102 cm (20 km) olfshere of
Freeporl, Texas, The booe piome meagorements bive peen descibed in geveral reports (Randall,
1931; Randall, 1922; Randall and McLellan, 1933; Randall and Pilce, 1984a, 198300, Anocher
discharge acteviny bevan in May 1981 (theougl (he West Ilackbercy meltipart diffuser focated in 52
Lt (9.8 m} al water and 54 wo (140 kw) ofhere of Holly Beach, Lovistana, The West Haskberry
brine plumcs werc also moaswed and roported 1o several atedics (Eaondell 10483, Randall and
Criez, 19841y, 1985c). The brinc plume mecasurcments from the Bryan Mound and West
Huckhermy gites were used to doselap empirical modal:, which predict the brine plume arasl
eoclenl, Lhe werlical eslent of the bone jet, and ke above-ambienl salinily contours. The models
arg described i the Teports mentioned abosz aed in Randall and Prce {19854).

The: third hoine disposal sites, Big Hill, is lowted 33 £t (10 m) of water and 3.5 i (63
bmm) ofshone the Texos coust oesc Porl Arlbor, Tegss. The hring plooe pradicbion oadels
referced to abonz were used ro prediet the Big Hill bring plume areal extent, it verbcal extent,
and tho above-nmbient salinity contours (Rendall wnd Kelly, 1982, These models hine bezn wsed
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ity analvies to eslimale the plome sives for the eomrently proposcd cxpansion sifcs - Stratton
Fadge, Weeks IslandCote Dlanche, and Richoom - apd for & proposcd oow Ervan kound diffuscr
leacion {Randall, 19916), The locsuion of the thees cument ond four proposcd expunsion SPR
sibny ate shram o Figuee 2,

The lase %33 m, 1354 w, and Y88 m, of Bryan IMownd's, Bir Hill’s, and Weat ITackbores
brine pipelings vre muliipock diffusaers, respectively. The Bryue Moond, West Hackbermy, snd HBig
ITi difTusers howe 52, 35, amd 75 diilTuger porls, respretively, cxhendme 4 (1.2 m) vecdeally
sburve the ocesn Hoor. The difuser pores are spaced @ B (L83 m) apart. and baeec 3 3 in (762
v insive diomelec. Imitally, oi the brine eadts thes diffussr pocts, et mixing resobts 30 brine
diuteon. As the brine traweds [urther Irom he dilfuzer, the ellecl of jel mieang decreases and
orivvily ceases thes hana o snbe b thes ovean botlom & it spreads aterally, Currente and
turhulenee then disperse the plume by adviection and dilffesion, rospectively.

Hagehine physical aceanography duts were wllocted ko the Brgn Moupd and Wiest
Huckheyry sitcs and reported by Kelbr and 1andall (1960) and Kelly ot al (1492). A the Big Hill
sile, ats ware collesied by Science Applications Inc. (SAD und reporled in SAT (1981 Dumes
anld Moore reported phvsical oceancgraphy dista af a site neor the proposed Wesks Islund sites
{Damee and Moore, 1980). These data are used in this report for the cvaluation of the proposed
Wecks Telandintc Blanche sibe. Since the proposed Stratton Ridps site has a water depth similar
to that of the Big IL site, baseline data [iom the Brg 0 avea (5AL 19815 1z vsed 1o evaluaie
Strattoe Ridee. Alhouph ao siic-spocific data are available for the proposed Riclilon diliuscr
gite, several studies have beeo conducied o s peneal victnity (Dintel, 1928, Villor and
Agsoniaes, 1995 Kjorfve aod Soced, 1944 Elounries, 1%73), 1o addition. an cnvironmetal
impact stafcment [COE and LSS, 1991 and » foasibiline iepot (COE, 1984) for a nearby
dredged muaecrial disposal avca located oflshots Toen Island and a Corps ol Englacers study ol
the MissEsippl Seuod (C0E, 1980} are vsed in this study to determine the bascline noegpographic
crndfrions.
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CHATEN 2

DESCHITIHON (FF PREDICTION MODE]

A mealel wes developed to predice the arcal extent and above-ambient conesmtesiion, or
dilucicny, of the brine plume emanating from the proposed 3R bring disposal siecs.  Experimental
tesults of Tong and Stlzentach (199, the numenical model of Adams <t ak (1975), 2od various
field mepyutements indicats that cortain paramcooe can be used o deseribe plutne bebavios
bollom current zpeed (V) and direction, brine salinity {8;], ambicnt hottom salinity {3,), brine
exit velocity (V). amd htite discharpe mie ((0). Bmpimesl equabions vsng dmepsion]ess
groupings oF these pammetery wore developerd fo estimate the brine plome's areal extent, pencral
dimeniions, mAaxdmum abuve-ambicnt bottom aalinity, 4#nd the numbor of salinity contours.

Ficld measurements indieatz that an cllipsc iz # roasonable cstimars of the shape of
pbtnre-ambicnt bottom calinity contoure. Thercfnre, cmpircal eqoations were derived 1w oodel
e redationship of the plume’s epsitedm length (11}, duwnsteeam length (D), and maximom
width (W with the dimensinnless peoups oF physical parametars affecting plume fovmation. The
Mwne’s dienensions Jie, T, 13, aod Wil deline Ue axes of un ellipse s ilusiraled in Fipare 3.
The upstrea lenglth {11 s measoced in Lhe oppoasile directon of the botuetn curent (tum the
contet of fhe ditfuscy to the desired above-amlient bottom salinity cootour, The downstreatn
iengeh (D) is measured in the direction of the botem current from the center of the diffuser o
the desived above-ambient boltom s2linily conlonl. The widih (W) i3 measured normal oo the
tireetion of the bottum corment aod is bisected b ¢he line sxtending throwgh the center of the
difwser in fhe direction of the hoteom cerrent Plume messurements indicate that the mamimum
width of u contour iy uswally lecated about 173 of che contour's dewnstrerm length () from the
dilfuser center. The endpoints of ;. I, and W are connected by the ure of an eflipse, which
defines e estimated above-ambisnl bolom salinily conlow

The followime enepirical relationship boet fits the data:

1, MOV HSSY + H {13

W

1

where Q, ¥, 3, and 5 are the hrine discharge rale [n:n:"f.s}_. averape bollom cumment {m's), brins
saliniry and ambisnt bolumn salimly {ofac], respectvely, An empreical equeatton of o sinilat form,

A= [UMMONES) + B {2)

is Whe best [ for predicting the plume's areal extent (Ix, UG, and W, are measured in maters and
. i3 meastred in square Xiloimnsters). Beine plume measurements, hotiom curment measnremcnts
fluken G0 (1 abowee the pesan Boor), end brine dzcherge deta {rom May 1981 through Noverober
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193] collectad at West Hackleary wore wicd 1o detenuiee ibe coelfwients, 3 wid B, lin
Eyuatiems 1 ond 2. The resulting cocfficizats atd 1beir correloliva coelicients ace tobulated in
Tahle 2. The scatter of the data ahout the reercssioa line and the low courelation caellicients
mmdisaze thel ke squetions aro only reasooable cstmates.

I additicn, the popber of above-ambiznl balom salinily conloucs are estimated. The
taiitum abose-ambieat boliem salinity i 8 (unetion oF bring salinity, ambiznt hottom salinity,
boflom ciurent, exil velocily of the bring, port diameter, brine density, and ambient hotiom weker
depsity,  Lahoratory cxperibcos conduclec by Tong atd Stoleenbach [1979) sheew that the
ARt above ambicnt bottem salinity can be eslimated wsing

AS = 055 VR Yy

whoreo

AR = beliom salinily - ambientl salinily [ofoo)

s, = hrine sulinity - ambient salinity {n/oon]

V. = WA,

W, = Dualicnn currenl (k)

Ve = Jet exil velacity (mis)

F o= V/alpy- pyle DN

[ = 0,81 s

(£ = bripe denzily [g.-'i;m3'}

Pa = ammbienl sy water density {g,"unz‘]

L = port majdc diamecr (1)

The bring pleme, brine discharge, and corcent dats eolleeted from the Brean dound and
Wiat Hackleny brinc disposal aperations have been vied o detaming an empncal relsgionship
similar to Equation 3 using lincar repression leckmigues (Rancdal] aod Molellan, 1933). The result
is

A% = 0AMAS V(FRE {4



T'he eorrcladon cosfficient, (LEY, indicacey that Eyuotion 4 s a pood [0 12 1he data, Thees,
Fepuatiom 4 cam bes ke 1o eslinade the maxinom above-amlient bottem salinity, 'Lhe result of
Equation 4 (= truocated to the nearesl parl per thousand {ofo} to detenmine the numrher of
aboveeambicnt bottnm salimibr condours for the predicled plome.

The plume predicdon pracefures rerice plysical data snchoas bottnm curments, bnne
discharre chataeteristdes (g, sulinily, lemperanwe, velumerric fow rate), brine diffuser
characteristios {0z, number of open potls and poat diameter) aud AN csdmate of che ambient
bogtom salinity and lemperaters. Sines plume measurcment reguires eighl hours, Lhe plume
predistivny apply te au eighl-howr period. A computer prooean bas been develuped 60 inpul the
necessaly physical data and compate the plume’s physical dimensions. arcal cxteot, aood Ehe abuve-
ambicat battom salinior conoour for ssck eight-hour pencd, Rapdall aped Price {1WASe) Eave
comparcd the resales of this model to empicical obeervacions,

Althouph The prediction model docs not aceount lor 4 slaping bottern, 1he West
Hackberry data wsed o owalusts the coeMicienls wed o the plume prediction eguntions were
Laken from a site with a small crossshell slope {eg., 125K, Nevertheless, SPR experience has
fewer fonnd plumes approaching land where large bolon: slopes wers CIRounbered.

The plums prediction modet (equatinne I through 47 assnmes thaz the verlica saliily
distreibution is constant. At shallow sites (e, Tig ITiL, West [lackbery, aud the proposed
Bichion site}, stable stratification {ic, decrewiny salinily with nsreasing depth) fs freguently
abecreed, Furthermore, vertical salinity gradicnls ranging from 5 to T0 ofe have been observed
at West Hackberoy (Kelly e ul, 1982, Randall and Eelly, 1982). When These vericzl salinity
pradients ate present, there is niore brine dilolon auf, vonscguently, the madnuem ahbowe-ambienl
Aotiem salinity s fower than that prediveed by Cyuation 3, there is a lower niemher of ahave-
atbienl salinity aontours, aud the plome covers a smatler arca, Thos, the maodel % conservulive
(Le., mends o estimote o lacger plume and highor maamum ubove-ambient salinity) when safinity
stratilicalion s preacat,
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Fizce 3
Schematic of the Ellipse Used (o Predict the Areal Extent of the Brine Flume.
[U| is the upsirenm Jength. 1; 15 the downatream longth. W, i the maximuin wkith, )

arc of an
el11pse

D ffuser
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Cocffivicots for Brine Flume Predicvtion Equations
Based on Dkt tor West [Lackberoy Brioe Dis pesul S3te

Table 2

Haquiation Type

CovtFicient

Correlation
Coeilicienl

M

| L)

r

Aren
Ay 105 302 0.20
Ay 17 1.4 020
.%3 3440 LA | 1,22
A, 56.2 it 07
l A:T 1274 i .05
Ay 1953 0 017
Width
W 1 7.1 1.8 47
Wl 5049 1.0d5 =23
‘i.:'i.-’3 41.0 5249 02
W4 4.7 | 75 0.4
W 18T 55 .25
W 13.5 a2 33
Dowmnstream Length
Dy k1] 1,051 11206
I3 413 3 1G
TJ3 323 A5 .10
Dd- 270 332 VI )
DS 123 250 (.30
i I 1.7 137 0.2
Lpstream Lonmh
t 0T 0 0.a65
1, 3.0 1] 0n.7s
Ll:Ji HEA 1] 04
B 15.1 f 0.74
U, 13.0 i nS2
[ 121 ] (1 =48

Mate:  The subscripts indicate the sbuve-amblent salinily costour,
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CIAPTER 2

ERIFIRICAL FREDLICUHI™N OF SITE-5PLECIIC WORST, TYTICAL AND
BIEEST CASE I'LUME CIIARACTERISTION

The cmpitical brine plunc predistion modol deseibed io Chapler 2 was used Lo predicl
the negalively bucyant brine plune charactesistics for a rapge of site spoeific secnarios for the
three propesed dilluser locations at Stratton Ridze, Wocks 1slandiote Blanche, sand Hichton [see
Table 3). These secnatios wers developed wusing different scurces of infurmiation Lhal poovide
bascling data for ameas near the proposed diffuser s1e2s. The ellowing describes the data and

ssumRpliong used fn developing these scenarios for cach of the proposed sies,

Strnlton Ridpe and Weeks Islapd/Cofe Blanche Sfes. Mo site-spoeciho uehine
nceanograjhic data are available for (wesc proposcd sites, but there wre extensive baseline dula
wvailable {rom the Bryao Moand sive [Kelly and Randatl, 1984¥), from che Weet Haclkberry site
(Relly e al, 19825 1984; 1985), and from the Big Hill site (Bandall and Kelly, 1982 and SAL
19817 Drames sod Moome (19800 repocted bascling oocanopraphic daga for the Weeks Tsland
arca. The abowe soutces wens used b ilenlily the ambienl boeltom salinities and teroperatures,
anu hotbom current velocitics for a lavge {worst-casc) plume, an average (ypieskbase] plume, and
u small (besl<ase] plume, Brine salioickes arc based on FK's past experience at Lbe Bryon
Wnund and West Tlackberry sites and previous studics by Randall and Price (1983 aod Randall
and Felly (1962

The conditinns Bov the large, averape, and swall plumcs are defined by varying Lhe ambient
hottrm, t=raperature and selivity, brine salinily, jel exif velocily, and the number of open pors.
The Jargesl (worst-case} plumes oxnr with he highest et welocity (30 L&), a4 saluraled brine
salinily (263 o/oo at 20 “C). the Jowest bortom current (103 mAi), the lowest ambient botlom
saliniry and ambivot temperaiure. Averoge [ypical-cage) pleme sizes ate capected when the brine
saliminy iz 233 nfon, tho ot vwolocity 48 27 ik, the botom correnl s 009 % and the ambicat
hettom salindty and e=mperkeure are near average, Swall pluooes socul with she lowese cxit
velocity {24 fii), the lowest brioe salinity (204 ojoa), a larae bottom cemens (113 mik), and o
high ambicnt bottom salinity amd temperature. The exit velocily vadues i thiz anakss arc bascd
on the proposed diffurecs axit velooity of 27 04y with an alloweable vadalion of +/~ 10 peoeont,

Richton. Dinned (1938}, Eleuterivs [1973), Kperfve and Sneed (1554} and Vittor and
Arnciates (1985) ronnmted bascling nocenngraphic data for the propused Fachloa dilluser site
area. In addition, »m envirunmenlal Jepace slatement {COE and USN, 1991), a fasibility roport
(OB, 19540 for o neacky dredped matedal disposal aeea olkhore Floan Island, and a Corps of
Enginesrs stody al the Missiszippd Sound (COE, 1980 we swailable for determining baseline dala
lor ke Bichion ste.

These sources were used to idenrify the ambicor bottom salinity, ambient hetiem
temperaluce, and bollom current velocisy for a larae (wars-casch and mwo averape {opical-case)
plumes. Receiving waler salinities ave based an the srudies of Kjetfee and Seecd (19584), 3PR
t'.;l;[_'ll.‘:'l_'[c-]'j_l:!-t‘. g Fipyan Mownd and West Hackberry, and preevious sludies by Randall and Price
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{1985a), Ramlell wod Kelle (1902 and Randa]l (19918 Bottom curments, the most important
delerminunt of the pleme size, arc based on daga rovided by Kjcrtve and Snocd (1084}

The conditens for the barge and averape plutacs are defined by verving the ambient
Bl lempetalute, the amtbenl boltom saliouyr., sod the ambient botlom curent. Vnlike
hottnm eurment dutk used for the other propoacd aitcs, Kjerfve and Snoed datn show little
dilference m the pocurrence freguancies [or the womet-uass hollom coment valooily (1105 mys) and
Lthe Lypical-case bellom curmenl welndly ((h0G mid.  In onfer o consider o less [requent stanacio,
anUklet typical-Gase seenano was defined vsing a less frequent boteam cureent velosity (D02 &)
"Ihe latgest {worst-case) lumes noeurred when the cxt veloeity was 27 fi/s, the brine salinity was
st its seturated condition of 263 ofoo al 20 “C, the bowum corrend was 003 més ond the smbict
hottom salimiby and temperatuare were oot Typocal plume sies were delermaned when the
brinc saiinity was 205 oion, cadf velooity wwms 27 6, bortom eumment was (406 &od 0019 mfs, ek Lhe
amnhicot hotewn salinity and emporanure were sverage valaes of 31 ofw and 22 O, respectively.
The codt velowity walae was basel upon the propused diffuser desizm el welocicy of 27 (05
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Tabk: 3

Belected Scenarios fur Brioe [Mlume Predictons st the Fropiscd
Hiratbon Ridge, Weels TslandCioie Rlunche, and Richton Niifuser Sites

Cagees

STRATTON RIBGE

RECEIVING WATER

typical

AmbienL Botlom Salinity of 29 30} 33
Ambienl Boltom Temperalure {°C) 15 22 e}
Dipth (1t) i1 g 36
Ambienl Bollom Current {mis) 03 nng . [ RE:
ERINE CHARACTERISTIOS
Erine Salinity (o) 263 233 pai|
Hrine Temperature {"C) i Hb 2
Jet Fxil Velncity (I1%) 301 27 24
DIFFUSER CIIARACTERISTICS
Numher uf Open Ports Taa337 Fapa A3 Toands
Furt THamcter {im) : 3 3 1
WEEKS ISLANDYCOTE RLANCITE
g BECTIVING WATLR
Arnbienl Botom, Safinily {ovo) 20 28 35
Ambient Bottom Tempearatore ("C) 1 i 25
Dcpth (fe) 25 25 A%
Ambient Bottom Curment (my) (N3 (L0 1158
ERINE CHARACTERISTICS

Erite Salinity {o'oo) 263 53 204
Grine Temperature ["C) 20 2 20
Tt Bait Velocity (Bs) Hy 27 24




Table 3 [continued)

Selecied Seenarios for Brine Plume Prediclions al ke Proposed

Steatton Ridee, Weeks Islond Cote Blooche, and Richion Dome: Dillnzer ez

Clascs
tpiral
DIFFCSER CHaARACTRERISTICS
Number ol Cpen Fuorls TA95.35 T334 75,595,535
" I'ort Biamecer (in) 3 5 3
—— A ———
Cases

RECEIVING WATER

Ambicnt Bottom Salinibr (ofoo) 23 31 3l
Ambicnt Bovtom lemp. (26 15 22 B 21
Deeptin (1t) 47 47 47
Ambienl Bollem Cericon, {10/ 03 {10 0.0g
ERINT (THARACTERISTICS
Frine Salinity (afoc) 265 263 263
Brine ‘Lempetratarc [T ) 20 20
Ten Bxit ¥elocily ([s) 27 27 77
DIITUSER CHARACTERISTICS
|| Mmber al Open Pords T3 55 5=
" Pori Dinmeer () 3 3 3

(-1
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HTIR ™ RINGE

Thig 22ction aumrnareses the copditions aod reselts for the worst-, typical . and besl-case
suenariod vl Slratton Ridge. Althouph the diffuser design calls for as many as 73 ports, the mode]
was LU dcparately fow 73, 35, ad 35 upen pocis within sach of the thres seenanos (e, worst-
s, bppical-case, =od host-casc) to accaunt for 4 possible vaviaton o the number of vpen
diffusct ports during apcration.  Iloweser, because the use of 55 open diffuser porl i maost
eepresentatiee ol pusk SPR epemtions, ooly the predicted bone plumes reaulting from dispaosal
thraiegh 33 open ports arc photted on bathymetric maps.

Worst-Cease Resulis. The womel-case (large) plume cocurs al Stration Ridre wilh an
ambicnt boteom salinine of 23 /oo, an ambdent botion lemperanwe of 15 "C, and a belom
current of (AR i The hrine iz saterated with a Lemporaowe of 20 °C aad 1 aalini of 263 ofon
and cxirs the diffiser vortically theough 5-inch dizmeder ports at 30 /s

The masirum above-ambien bottom salinity ks predicted to be 4.7 ofoo and, therefoce,
therc are four above-ambict: bottom salinity contowurs. When 75 diftuser pnrts are npen [58s
Tabie 4), L bollom plume. is [_'l-'l:HlIl:.-le".] o conver 319 182, 9.5, aud 5.7 nm® Lor the =1, 2, 3, aml
4 nénn contonrs, rospoctiely, The maximom plume widthe for theso coptours =re 5,1, 4.0, 2.7, and
2.1 nm. mespestivcly, The plome cxvonds dlowmstresm 3.8, 28, 2.1, and 1.7 nm and wpstream 2.3,
1.6, 1.2 and 09 nm for the £1 thiough 4 ofoo conioucs, respoetivcly, The sorrical cxtomt {ic.,
heighl] of ihe brine jet is predicled Lo reach 1.4 [eel above the ocean Door and 176 leel below
the water surface. The plume area and dimensions decncass &% the nrmber of open diffuser pores
decrease as shown in Table 3 and & for the 55 and 35 open port conditions, respertively.

Figure 4 presenis the worsl case lwine plume when 5% diffuser ponts are open. Sinec the
exil velovify remains at 5t fis, the predicted madmum sbove-ambient bottom salinin remains At
4.7 ofoo and, thcrcfore, the hithest abowve-ambicot Bottom salinitr concoar remaine +4 o/on. 'The
wmbien bollom varrent s 3 crels in tbe dowhosoost direction. The +1 ofoo concour ealends 3.4
g browm the cenret of the difuzcr and oxtonds o the auter pottion of the Brecport ship chanoel.
The +2, +3. +4 v'on cooweurs exiend 2.4, L8, and 1.3 nm, respeclively. The prodicled aveal
cxtent for the 2] through £ oo emboure are 2506, 154, 69 und 4.2 nm"a, respaciively. The
widths are 4.5, 3.5 24 and 1.8 nm wod (he upeiream lenglhs are 2.0, 1.4, 1.0 aod 07 oo loe 1he
+1 1o 4 afoe conlowars, respectively. Allhough, the +1 contour ceaches wilhin 1 mn cl Surbidc
Bowch, the borkym skope 3 esqpected to prevent the pleme rom extending s close wr sheme.,

As shown in baseline cospnapraphic doto, he botlom coreenl moveg io ol compass
direwclioms with some preference for the slongghore direction. To secoont {or Chis wariabilily, the
maximem cxtent of the downstream length & wsed gy che tadies f a rirele wilh s orgin at the
dirffuser venter for cuch abisve-ambient bollom seloiy coofour (Le, oo prelersnce 13 showa [or
any direction) fsen figure 5). Although the modst predio thet the +1 wonwooe will reach the
Frceport ship channel snd A coastal accw near Surfside, Texss, this sveot s uahkely. The
cmpirical model doce not azeount for the sloping bottom approsching the cowst and the cocreol in
the omshore dircetinn s weslly pot stroeg eneoph b foree brine up thes beach slope.

Typical-Case Resnlts, The averags oc lypicel hnne piume sheracletislcs occue when the
abicnl Lol salniry qod 1cmperalors ar¢ 30 ofow and 22 ''C respectively. The bollom cuTicd
is 0% mys and 1he brine salioicy and kemperamure are 233 ofoo and 20 “C, resportively, The
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predicted brine plome dimensicns lor these Lepical conditions arc rabnlaecd in Tables ¥ lhniugh 9.
While the brint exil velocity amd brinc salinily an: lower thay those of the womst-cose scenario,
Lhes predicied manimun above-cmbicnt battow salinity decreases to 3.8 ofno and, therelore. 3
ahenee-ambienl salinily senlows resull. In Figwee &, the 3 almve-ambiznt salindy coatoers [oo e
55 apen poet ditfuser are shown as circles of @ rading cnual to the divemsiresm lenglhs of 1.7, 1.2,
and 0.9 nm for the +1 throueh 3 ofoo eoobouts, respectiel, The predicled acgas winllin the
aclual efliplical plome contours arg 5.9, 3.2 and 1.6 pm® which are neorly 4 times swaller than
Lthirze peedicted for the worst=,ase soonario-

Best-Case Results, The rrpical small plume §s expected o ocour when the ambient
botoom salinity wnd Lemperatuee arc 35 oo and 2% °C with a botiom correot of 0018 mis. The
hrinc salinity and t=mperalaor: ace 26 ofeo and 20 O, rospestively. The resulls ace shown
Tubles 10 throagh 12 for e 75, 35 and 35 open norts, respectively. The results tor the seopario
with 55 ppen diffuser parts are ilustrated in Figure 7. The +1 Lhrough 3 ofoo radii coend L1,
0.8 and L5 nm deemslream and the peedicled ancal extonrs are 26, 1.5 and 0.6 nm~, respeciively
The maximum showe-ambicnl beltom salinity is cxpoeted ta be 3.1 afow and 1be vertical extent of
the brine jet reaches gear mid-depth at 17.6 13 above the uoean (uor
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Table 4
Churavieristics of Lanye (Worst-Chse) Beine Plume ot Sirntion Bidge Tor 75 Open Prxts

i
Ambienl Dotlom Salinily (ojoc} 2540
Adqnbienl Bottom Tempctatang [70) [54H]
Cepth (fo} 26400
Armbicnt Bottom {wirent (ms) A3
Ambienl Top Salinily (o) 25041
Brlne Salinity {oie0) 26500
Brin: Temratm (°C) 2400}
Munher of open ports AL L
Tet Badt Welocity (Fuh) gL
Fort Piametar (in] KA1
Brine discharge rule {ma,"sj 31
Bring discharece cute {huroelday x 1:'IE} 1.7
Miaxinonm abose-smbieat hotbom saboly (oims) 47
Wertical atcor (m) S
Verlical exient () 184
T —_— - . |
Flunte Aceal Frtent (km?} (ntn”) [acves X 14y
+1o/o0 contot LIS 3.9 271
+ 2000 GO 2.3 182 154
+ 3o copdoler ) o5 (oA
JAofoo comboLc 125 37 d.5
T
Flume Widih (kra) {nm}
+ 1eriwr sunloor 9.4 a1
+2eptcr conloo 7.3 4.0
+3crao contour a4t LT
+deirr contoar LR Ll
Plumc Downatrcrm Longth (k) {rum}
=+ 1wy conioor 71 1B
+ 2000 comtour L | 1R
—+ 300 COTTORI 35 Zl
—deplos comtonr 41 1.7
Plume Upsiream Lenolh { k) {rumy
= 1ol comlonr 4.1 L3
=2y catiloul X1 1L&G
= 3oyon cantour 2.2 1.x
= lovion comtour 1.6 .|
SO
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Tahle 3
Characleristics of Large (Worst-Case) Brive Plame ac Stratton Ridee for 55 Open Forts

-
Ambicnt Eottom Salininy (oo
Awmbicet Botrow Temperature [T
Dieplh (11
Ambjent Boliow Curnent (imns)
Ambicot Top Salinity [0fo0]
Grine Salinily (ofoxos)
Tirine Temperature M)
Moumber of apen puorts
Jet gt Velooiry (Ths)
Cort Diameter i}
Erinz discharge rawe [mﬂ'.-‘:.}
Brine discharge rale [barreliday x IU“’J
Tlavimeom gborre-smbienl bottom saliniby (o)
Verbeal esbent (m)
Verieal axtant (L)

230}
1540
e
e
2.8
267}
20410
55410
3004010
RN
Z.3
1.2
4.7
56
i&.4

Flume: Arcal Gxtent {lem?) fnm) Cavres x 1)
ol Teaferer combomnr =1.1 Ay 200
+2d/oo contowr 46,0 13.4 11.4
+3ofor contour 2349 .4 5.9
+4ninn coadonT 14.3 4.2 3=
I T -—

Flume: Width {kn’ (nam)
+1af=y comlbour E3 L4
4Dy eomtour .k 15
300 contour 4.1 4
+Ano0 contoor 3 13
Pleme Downstream Lenpth {lem] {nn}
A lofon contour 2 34
+2ufon comtuoor £9 24
+30/00 contour 24 [ H
o conlont 23 13
Flume Tpstream Lenuath { Ty} (1)
|- Ferf contonr 3T 2.0
+Zaofon contowr 2.4 1A
bdofon contour 11 14
+4oon contonr 14 T
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Table &

Charneberisties of Lovpe (Worst-Casel Brine Plome at Strutwn Eidge for 35 Open Pots

Ambient Bothen Salinity {oion) 250
Ambient Botlam Temperatures {70 15610
Dieqth (1) 3600
Awliient Batom Currenl (ines) AL
Ambient Top Saliniy (o) 2540
Lone Salinity (/o0 255,00
Brine Tetwporatars {70 23000
Mumber af Spo poxts 35404
Jel Bxit Wolncity {ft/5) LI
Pore Tliameler (i) 3.0
Brine discharge rate (m ) LE
Brinc dissharge tase (harrelilay x 10%) #
Mezimurn pbuve-atmbicnt boltom aalinity (o) 4.7
Verticn] extenl [ind 5a
Vortiosl extenl (1) 184
.
Plume Areel Exient rlcm% I:n.mz) {aeres x lﬂg’}
+ lerfoes cogalonr 3T 153 13.0
+20i00 comtour 29.6 Aa 1.3
2 Ferlepn comloor 15,3 4.4 3H
= dafoen contor a1 T 1z
- N
Pleme Width (kin) ()
+ iofon eoaronr T a8
4200 wonlour 54 ZA
+30/00 coourur 3.0 24
+40f00 SonouL 27 (]
Flome Downsorcam Length (kni} {nm)
+7lofon ponkour S.2 28
4 Jo0 CORLWOLT 3T 2.0
<+ SO0 CORTOLL 2.8 1.5
= g1t CooAawnr 23 1.2
[Mumc Upstream Length fkm} (oem)
+ Lot contour 2.9 16
+20/D0 comtour 1 1.
“F Sy cxinlour 1.5 B
+4dofo0 eontons 11 B
=" -
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Flpire 4 .
Mredichod Large (Worst Case) Elliptical Shape Brine Flome Continrs for
Propared Stratton Ridge DIffaser Site for Selected Borbom Cnxrent 1Nrectinn
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Figmre 5
Prodictod Redial Extent of Large (Worst-Case) Hrine Finme
Cuentours for Proposed Niratton Ridge Diffoser Site
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Talle T
Characieristics of Average (Typical-Case) Biring Plume ot Steatton Ridge For 75 Open 'oris

- ..
Ambient Botlem Salimly (o) J0
Ambicnt Bottom Temperature (“C) 2%}
Dopth () 36,00
Amhient ¥ottem Curcenl {més) J0g
Ambient Top Solinily (oo 30,0
Erinc Salmity {ckou) 235.00
Erinc Tomparaturs {C) L
Fumber of open poits a0
Jot Exic Velaciey (ft's) 200
Forl Diameter [in) .00
Erine discharge cae fmeio 2.8
Grine discharpe vase (bameliday x 107 1.5
Bavimum above-ambient bottom salinréy (ofoo} iR
Yertical extcot {m) 35
Wartical cxtenc {ft) LAV
| —= e
Pl Arcal Hytent {km®) fom® (acies x 10F)
+ l3/ce contour 268 T 0
+2aw'oen comtomy 146 4.3 3.0
+ 3ion contouar T4 2.0 1.4
1 — .
— . — — . ===
E Plitme Width f bem)) (o}
+ bofoo conbowre 1.9 P
+2ajtc coptoug 36 2.0
+3a/ag contour 24 1.3
Plume Dhwnsircam Length ( k) (o}
+1afoa contour el 1.9
+2oad contouy 2.z 3
+ JoWag contour 1.8 1.0
Flutine Upstream Lenpth (k) (o}
+1afon contour 1.7 o
S contour 1.2 A
= 3yery Coavtoas 9 A
- —_— - -— ==
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Characteristics of Average (Typiral-[Znge) Grine Mlome o Sientton Ridpe for 55 Open Poris

Table &

Ambicnt Bottom Saliity (oo 3000
Ambient Bottom Temperatar: [7C) 220
Depth (T 3640
Ambicut Bottom Curment (nuk) L1
Amhicnt. Top Salinityr (ryoo) A0.00
Hrine Salinity (odm) 23301
Brine ‘Lomperators ("0 2040
»umber of apen, porks 5.
Jet Txit Velocity (FLY) 27.00
Ion. Dismeter (in) .40
Erine discharge rate {8 2.1
Brinc discharge rote (harrel/day = ]ﬂ(‘} [
Mlrdmom whive-ambient boliom salinity (o) AR
Vertical cxtend [} ]
Vertieal extent () 1A
Plume Arcal B flan?) [rm®) (reros ¥ TIF)
o L0y GOLsrur AL 50 5.0
[ -1-2L cenbour MR 3 27
+30s00 contonr >4 L 1.3
Fiume Width {kTa) (mm}
+1ofou conlour =X 24
+Znfnn ronron 3.3 1.8
‘F3ufno fonur 21 1.2
I Plume Dhesmstream Lenpsh {lom) (nm]
+1lofoo conlonr 32 17
—Z2anion con e 22 12
=300 comloor 1A .
Flume Upstream Tangth t k) (Om)
+ lavfew comlour 1.5 A
+2eviond comtour Lal [
+ ek comtoor K 4




A e - —p————————— = —

B O Bk b ——

B m—

Table %

Characteristics of Averape {Typical-Coze} Brige Plume ol Stcatten Ridge for 35 Opes Morts

Ambeenl Dobbom Salmity (o)
Ambient Bottorn Temperature (™5
Deplhs (1L

Ambienl Bottemn Current [ms)
Ambiznt Tod Salinity {0000

Brine Salinity (ojoc)

Brine Tetnparatomne [0

Mumber of apen oorts

Ter Edir Velocity {11is)

Forl Diameler [in}

DBrine discharpe rule Em?'..';]

Brine discivirge 1ale (bareliday x 'lﬂ'ﬁ:‘,l
Muzimum uhowe-ambienl ballom salinily (oyoo)
Verljcal estenl om)

Werlical extenl (£0}

3000
2200
36.00
a9
30,00
233000
2000
Ja.00
270k
300

1.3

.
RS
a3
158.0h

Plume /Aren] Dxleat (koo™ () {roves 0%
+'loyon contour 14.0 4.1 34
+2eyicr contoor T4 21 ILH
+ o conlour 3.5 1.0 A
- .
Plumne Widlh {L’mj (Dm}
+1 oo conbour iu 2.1
- Feyfany comnbor 25 1.
430 aonlewr 14 1.0
Plune Fwnstream Lenpth (L) {nm]
+ oo contonr 27 i
20 contonr 1.9 10
+3oykwe conloar 1.4 F
Plune Upwiream Lengeh [k} ()
+ 1000 contoue 1.2 At
+20/00 ConioLr . )
+30/00 couroanr i 3




Flgnre &
Predicted Badinl Hxtent of Avernge (Typleal-Cnaze) Brine Flume Condomrs
for Froposed Soatton Hidgo P user St
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Tahle 10
Characteristics of 4 Small {Best-C’aze) Brine Plume ot Steatton Rdge for 75 Open Foris

Ambient Botwrm Nalinity (40 3300
Ambiznt Bottom Temperature (“Ch 28,00

Iacpth (7 1,000
Ambhient Buttom Current (mys) N
Ambient Top Salinily (o) 3500

Brine Salinity [ofoo) 204,04

Rrine Tomperaps (<0 ML
Numher of upeo porE 7AiM

Jet Brit Voloite (Bfs) 24,00

TPart Diamecer (i) . 3.

Brine disehargs rate (1078 23 {
Brine disthargs rate {hacreliday x 109 8 '
Maivan sbowe-aumbient boilon saliniky {oimo) 31

Verreal extent (i} 534
Vordeal extent {ft) 174

Ilnme Ascal Hxtent
—lodoo cantowr
- 200 Contonr
3o contour

Plume Width (km}y {mn) ﬂ
+1ofo0 conbour A 18
AR2000 GO 25 1.3
300 coOEMLL 1.5 &
Plurme Downsiraatn Lenalh (R} {11t
+1ofoo aoniour 23 1.2
+2n/00 contour L6 &)
+ 3yt corlone 1.1 A
Plume Upslream Length (k] (1)
+ lovade conloar o 5
+20/00 contower e 1
+. 3000 contour -4 2

Q.25



Tuhbl: 13
Chacacteristics af a Smoll {Best-Lase} Bring Tlime ot Strutton Hidge tor 55 Open Ports

Ambicnt Bottom Salinity (o/oo) 300
Amhient Bottnm Tomperamre {707 2HAK]
Bopih (8 30,00
Arnbient Battom Current {mis) 1=
Ambient Top Salinily {odow) 500
Brioe Salinity {vioo) 204.00
Brinc Temperature () pUIkL Y
Mumber of cpan =t 554K
Iot Hzit Veloeity (ftfs) 240K
Port Diameter (in} SXLY
Drioe discharge rale (m”4%) 1.3
Grine discharge rals (barmeliday = 'E{'.IG] 1.}
Maxiuum above-umlient bollim selinity (o) a1
Wertiva] extenc (m) 54
Vertioal extent (1) - 176
bl
Plume Arcal Bxtont (km?) {nm?) facTcs x 10F)
+1ujuo contour M Z0 2.2
L2 pontonr 44 i3 1.1
+30/oo cantour 214 A 5
L e e e
[ i
Flome Width (k) (om]
+io/02 contour 31 1.7
-I- 2o cootour 2.2 1.2
+3p/o0 coutpur 14
Plume Ervansiream Length (e} (om)
+1oy/aa contonr 1 1.1
+2o/00 contour 1.5 B
+3n/00 costo 1.0 a
Plume Upslreum Tength {bm) ()
Floioo contour o7 o
+20f i vontouar ! 3
+30/00 vonl our 4 2
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Talke 12

Characteriatics of a Smnll {Besi-Cased Brine Plume ut Struttun Ridge for 35 Open Popes

Anibicenl Bokom Salinaly () 3500
Ambient Bottom Temperatuic (“0) 2800
Depth () 36,00
Ambienl Botlom Currenl (mik) AE
Aualdent Top Sabiniy (o) 3540
Brine Eul]'nit_r,.' (nfno) 204,00
E Lirine Temperature (*C) 20,00
Number of open s 35.00
Jet Exit Velocity -I:Et."a] 2 (b
Porl Diameter [in 300
Tarine diseharmes Tate (M) 12
Drine discharge vate (Darelfdar x IUﬁj i
Madmuom abovc-ambicot bottom salinior (o/0a0) il
Vortical exlent {m) 5.4
Werrical cxtenl (L) 1.6
.. . - . - — — . —
Plurnme Areal Txteol {lrmz} {nmz’} [BLres x ]ﬂ?'}
+ Te/aey condsour 7 1.0 1.7
200 conkewr K : ! A
+30/00 Soutour 13 | A 3
Plums Wikdth iy | [rem)
+1o/o0 congoul .9 1.5
+Z20fo0 conbouy i 1.0
+3000 conboue 1.2 o
PMume Duesmstresm Length {lm) {ntn]
+ 1yt combour 14 140
+207n0 copbour 1.4 T |
+3te sociour o )
Plame Upstream Length (ki (nm) H
' +lofoo contonr 4 A
+20/o0 Contour . 2
| 3o contour 3 2
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Figure 7
Predicted Badial Txient of Small (Best-Case} Brine Flume Contonrs
for Propused Steattnn Ridge Diffuser Siie
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WEELS ISLAMNIVCOTE RLANCIIE

Thiy seclivn presents the conditions and results for the thres spenariae at e proposcd
Weeks TslundCote Blanche site, Dames aod Moore (1940) data were used to dotermine the
amient receving watcr chyracteristics for the proposed siie. The model was vow sepavately for
73, 55, and 3% epen diffuser ports withon cach of the thees seenarics (2., worst-sse, ppical-case,
and best-case). Oy che predicied hrine plomes resulting from disprsal Econgh 55 opess pares
ara plotted oo halhymeons mapes.

WorsT-Cze Besults, Tables 15 throurh 15 poovdde Lhe weorat-case plume prediotions for
75, 35, and 35 vpeo difluser pocls, reepectively. Under wonst-case comdilieons, 1he ambrenl hotom
salinily ix 20 /e, Lhe haliom temperkture is 11 5, upd the botton) currept 5 (003 mb%, The
brive temperalme and salinily ace 200 and 263 wfon, eapectively. The hrine exies the 5-inch
diamaler Jittusct porls &6 au eail velociy ol 30 s, For the 75 port wowsl-vose scenwie, (e
Mg tlen abose-aadyiant Dolem salimiy s 4% oioo and there are 4 ahtm:—dmbmnt bultom silimity
coptours. The predicied aread satenls are 3206, 22,5, 112 and 7.1 nm® Loy the —1 throagh 4 ufuu
conoaurs.  Tas dommstrcar diskaness b the +1 10 :1 ofnon eautours are 2.7, 3.4, 2.6, and 2.1 noe,
respretively. The vertical oxient of dic bring jot is predicted o roach 182 1t or, 6.8 i bolow ehe
water surtass. This exccods the recommendation of maintainiog a 14 ft clearanse epaezn the
veeam surface and highest polnb of the jet.

The worst-cass predieted clliptiesl shepe plumes for 53 open ports we Lllusuah.,n:l in Fipure
8. Thewe olliptical shapod comtoees socr an anca of 39003, 6T 8.7 and 5.2 wn® for the: +1
theowgh & comloers, respectivel. The buttom cutrenl -::li]:::l:l.'i-;_:rl it nlopgrhore o the west, The
[Tunae 35 atwaal 4.5 nn oo be newresl shorelioe and does ool impacl te Tresioaker Tayou
chwmmel. The <1 through £ contougs bave a maxbom wideh of 5.4, 4.3, 29, and 2.3 nm and a
toral mmaximum leopth (dowmstoesm plos opstream lengehs) of Gob, 40, 3.5 and 2.4 nm,
lespascneely

Ad prevlcusly shawn [or Stratvan Ridye, the boliom coment moves inoall compraes
dizeations with some peotersnee for e alonpshons dirsclivn. To accoal Lor this, i 38 beneleal
to usz the maximmm extent o Lhe dawnstreao lengtl as the cadivs of a circle willy ils ocigin ot
b dillveser center [or euch above-ambient botiom sulinity contour. This is shawn in Tigune 9 for
the 25 pore worsi-cage seenuriy. The cacln are 4.1, 29, 22 and 1.2 nm [ar ihe +1 thoogh <
contouce, reepectrcly. The =1 contout reaches wiilih abool B oo ol he Freshoaaler Buyoo
chnuel and withm 3 mn ol the nearesl shereline. Aumain, v eppiaimed [oe Stradlop Badpe, this iy
mlilesly swec the craprial model Jues not account [or the sloping bottom approaching the vonse
amd singe the sument o fhe onshote direction is usually nof sliong, enowgh 1o focroe being vp Lhe
each slope.

Typieal-(lase Resnlty, "The averags of picy: brine plumoc characee istics accur when the
aanbicdd botuam siliily aod (emperaloe are 28 of0 sl 2 °C lhe bultom cormere 33 0 e
anl the brine salimty, tsmperacute, sml eat velocity ane 233 ofoo, 200 °C, and 27 i, respeciively,
This lwer exit wvelocity resclo: i w lower masimwn abosc-ambicnt ottom salinity of 3.9 o/on
meaning that the bripe plare compises three bottom sallnicy coneonrs, The rescles for 73, 55
wwl 35 ppuen porty aoo provided in lables LG ebvough 18, Fipurs 19 illvstrates the 3 above-
wmhient salinity contoucs regulting for 35 open diffeser parts at 1he Weeks Island'Cole Bluaiche

(20



dirfusor site. Thewe contours are nlotted ss oireles with rudii equal $o their downskream lengihs.
The predicied areas covered by Lhe elliptical plume conlowes ane 63, 3.4 and 1.7 nun® ot the
respectree -1 throogh 2 oo eontowoms. These comuoums ars aeechy & bmes smaller Lhan those
prodited frr the wirst-cAse soonario.

Bost-Cuse Results. A Lypical sinail plume ececurs when the ambient Bottom salinity,
temperatore, and corment ace 323 oin, 28 °Coead 018 mi%. The hrine salinity, emperarure, and
et velncity are 204 ofon, 20 PC and 24 fis, respectvely. The resulls [or LBe 75, 53, and 33 apen
diffuser purt resulls ore labulated o Tobles 19 Lheeups 21, Figaee 11 Hostesios che 3 above-
ambienL salinily conwows (roduced T 35 open diffuser potts at the Wecks Lsland/Cote Blanche
diffuscr gitc. The 11, -FE, -3 sonbours are plotbed ws ancles with @Al equal 1o e downstreaim
lengths wf 1.1, 0.8, .3 mwn. respectively, The areas covored by the actual -1 Ehrowgh 5 ado
elliptical plume conlovers ane predicted o Se 200, 1.3 and AL nm’. These ane nearly 3 times
smaller thae thase pradicted for the ypical-cose scenario.
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Tuble 13
Characteristics of Larpe (Worst-Case) Licioe Plume at
YWeeks Island/'Coie Glanche for 75 Open Parts

s
Ambient Tiotoom Salinity {ohao) 20000
Ambient Botrom Temporatuns [*0) 1100
Deepth () 2540
Amhient Bottom Current (rs) _ 03
Amhbient Top Salinilr (oo 20,00
Erine Salinity (nfuo) 263,00
Brine: Temperature (°C) 20.00
Mumber ol opeo potls a0
Jet Bxit Yelocity (E%) 30.00
- Porl DiameLer (i) 3
Erinc discharge rate (1078} 3.1
Brine dischares rats (barmcliday x 10%) L7
Masdmie ahowc-ambicnt boltom salinity (o) 49
Yrerocal cogtent {m) WE
Yertiual extent (fE) 1H2
=y
Flume Areal Exten: {kn®y ¢y (acres a 107
J-10/t1 conoeur 1361 3Ly 134
+2n/nn comeour ™I P 152
«-An/nin combnur s 1148 _ FO0.0
+4000 conuawr 234 71 gl
Plutnz Width (ken) ()
h Hlovoo contous 11.4 f.1
+ 2oy et a1 4.9
430000 couolaur nl 33
{-40:o0 cowbour 4.3 21
Clume Downslicam Lengih fkin) i
+1o/oe conkour 2.6 4.7
+ 20000 contour 02 34
+ 300 cOtour 4.4 2.6
| +4o'o0 contout 4.0 2.1
Plwne Upstrewm Lenglh (hrn) {1
+1owowy crloower 533 29
+ dirfcuy coadower 3= 20
+30y00 coneour 2.4 15
+4a/a0 convour paH 1.1 _!
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Tahle 4
Charusteristies of Large (Worsl-Case) Brine Tlume an

Weeks [sland/Cote Rlanche for 535 Open T'oris

—=________
Amhbient Doctom Salinicy (oo’ 20.0¢
Ambiedl Botlon Temperalure [0} 11.40
Diepth {11 25400
Aunbicnt Boctom Carrent (nefs) iR
Ambient Top Salinity (ofoo) 2000
Brine Submly [oviow) 20340
[irine Temperalurs (0 2000
Mumber of ppen porks A500
Jet Bxit Velocile (£/5) 30,0
Port Diameter (i) 3410
Binne dischamue rute {mqa] 25
Bnoe Jechongs rate {barcelday x ']I.’fl':":l 1.2
Mazimum abrmnve-ambient bulism salimby {150 4.9
Verlical exwenl (md 3.6
Vertical exoent [Ft) 122
Plume: Areal Exlnt (km®) () (acres X 10F)
D lodoo eomtour [LAER: 293 z49
= ZexfiMy captong 372 16.7 14.1
—Jofon contour Eal ks 2.7 74
—dndnn pomtont 170 52 4.4
Plums: Width {btn] {run?
+ 1o contaur TN a4
+20 00 comLouTt T 4.3
| 3438 et i3 2.9
-l comtons 2 2.3
Plume 1owmatrcam Lengih (kv {nm)
+lo/oo cantour 7.5 41
2 ntcan coloiur L .0
+ 30 collouar 4.1 il
+4x'oir conloar 34 1.9
Fhime Upatream Leneth (ke {nm]
+ lufaa coptour 4.6 etk
+20/00 contowr iz 1.7
+30/00 coeiloer 24 1.3
+40/00 coataue 1.7 A
TPl




Table 12
Choriwieristics of Large (Worst-Case} Brione Plome at
Weeks Islnod/Cole Blaache fur 35 Open Forts

Ambicot Bottom Salnity (o/o0) 0w
Ambicoe Bottom Lemperagare (O 11.M]
Dicpth {Ft) 5.0
Antbicor Bollom Comeol {ms) [t
Aanhicot Top Salinity {oion} pLLAL L
Brine Salinity Jnfdws) 2030
Evinc Tewperatuaze [°C) 201400
Mumbct of open ports 3500
Jet Txit Velucier (Tt 30410
Port Dieumeler [in) 200
Brine dischargs ruke (m 4 15
Bnne discharge mle (baeeeslday x l[]('] : A
Maxinmum above-athient botom Sulinly (i) 4.9
Werlical exlent (m) i 5.0
Vertical catent (H] | 62
— - — — - — — — T —— TR
Plume Avsal Extent {L'_mi"} [nml} (arres £ Llf'j
4=% 000 oonkour 13,1 149.0 il
1-Zofo0 soatour .8 10,7 1
+30 00 smbour 190 55 4.7
+4ufon comtanr 114 33 18
e T
Tl Widil {kin) {1
+1ofoo contour &3 41
+dofon contour friat 33
+30/o0 contout 4.4 24
Lolafao contour 34 | &
| Plume Downstresm Lengts {km) (nm}
+1loyoo contour a2 3.4
1 2odoo sontour 45 24
+ 3o contoor 3. 18
+doyon contour 2a 1.5
Tlnmne TUlpatream Lanplh (ku} (o)
+1o/oo confout 36 R
+2c/ao contour 26 1.4
+ 3o vonkuur 19 L.l
+dofan conkour 1.4 g
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Figorc &
Prediceed Lasoe [(Werrst-Case) Eitipticnl Shape Brine Emme Cootours for the
Wweeks Telamd!/Cote Blanche Diffwser Sile for Sekeeted Botbom Corrent Dfreciion




- - Viexre 9
Credicied Radinl Exient of Lacge {Worsl-Cose) Tirine Plume Contonrs for the
Weeks Eslond Cale THanehe Diffuscr Site
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Takle Th
Characlerizties of Aveyape (Typleal-Case) Brine Plume at

Weeks Island/Cate Blanche for 75 Open Forts

—_———————————————— -

Q-36

Ambienl Botéom Salingty (okxa) 2B 00
Ambient Bottom Tempersture (C) 2041
Dacplly (1) 254K
Amnbigol Bottom Cogren: ) i
Ambianl 1np Salinity {aen) ZHAN)
Brinc Salinity {inkwy) 233AM
Erinc Tempemsturs 'C) 2l A
Mumber ol open pore TAHb
Irr Bxit Wetnoity (fLs) 200
Fort Dratpeter {ind 300
Brine discharge mate (ms) 28
Trine dischargs rare (harmeliday x 10%) 1.5
Baximum showsoambicnt holiem salinity [ofeo) 349
Vertical extcnt {m) 5.5
Werlical ealizol {113 [&.43
=
Pieme Ares] Exiaot {mg} [mni:l facres x 104
+ Tovion cogeour 223 82 0
+Z0fnn conksour 5.0 4.3 39
+ 30 LonLener ) 2.3 19
_
Plume Widih {krn) g
=1eyico coptic- a2l 28
-+ Zowiowy com o LY. 21
+ 3ok comlour 2.5 1.4
Plume Dvownstrean TLength (k) iy,
+ linn comtoor 3.7 1)
+2100 ol A 1.4
+5342 10 Gonteur 19 1.0
FPloms Uastresm Lenglh [ km) (o
+10/00 combour 1.5 1.4
+2nfon cootaur 1.3 i
+ A0 codilaur 14 4
—= e
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Tolde 17

Churacteristics of Avecaes (MTypical-Case) Brioe Monme at

Weeks [sland ' Coile Blanche for 35 Open Pozey

Ambienl TGoLom Selmily {o'on) AL
Mmbaenl Baetlom Tenperalure (°C) 20000
Dreplh (Tt} 23.00
Ambient Bottom Correnl () .3
Ambienl Top Sahmily (o) 2H0n
Brine Salimty {of50) 23300
Brnez Tempemlure (CC) 20an
Xumlber af npen perts S55.00
Jet Bt Weslosinr (L) 2700
Ione Thiamecer (in) .00
Ering discharge rate (') 21
Brine dischorae eate {racelday x 10%) 1.1
Madmum alose-tmbisne hottoem salinily (ofoo) 3.9
Vertical cxeent (m) 3.5
Yertieal cxeent () 180
i
Mume Arca] Extonc (km?) (aum ™y {rcres x 10P)
=i eomntour 21.3 o3 53
—2eadoany comiboiar 11.7 34 24
Bt GOy 4 1.7 1.4
—
Fnme Width (Hm} {rrm}
+1ofo0 contonr 4.8 .5
+2ofo0 coatonur 34 LY
+30f00 aoatonr 25 1.2
Plume Thssmalream Lenglh b} {nm)
+ {efow conlaur 33 1.8
=i conwaur L3 1.3
Fiodon ernkour 1.7 b
Plamc LUpstream Leogth (k) {nm]
+1ofon contoor 1.5 5
+ 20/t contour 1.1 A
4-3afoe vonloar A A
Q-37




Tahle 15
Characterfstics of Aveyape ([vpical-Cpse) Brine Plume at
Weeks Island ' Cote Blanche for 353 Opea I'oris

Adnbient Bollom Salinity (o) 2HN
Ambienl Brlom Temperature {0 ATLEHD
Diepth {I1) 2560
Ambieol Bottom Comment (mes) 15
Ambienl Tagr Salinily (0w 2R
Brine Salinity {0 235300
Brinz ‘I'ommpaeraturnc (VL) 2000
Mumber of apen porrs . 3200
Tel Gl Veloeity (i) 2T
Fost THatnster {in) EX (L
H Brinz discheims ratc -I:JJJS_-H:I 1.5
Brine dischorge rate {barreliday  10%) 7
MEiimum abovre-ambicht botiem salindty (e 39
Yertical exicnl (i) 2.5
Wartical extent (iT) 17/.0
Flume Atoal oot [km®) {nm®) [acrcs X 1
+10fo0 coacour 148 43 3.7
+Zofoo contour 7B 23 1.2
|| Infon conmur 1.8 1.1 &
Plums Width {kan) (e}
+ oo eonoour L 12
I +Z2o/o0 powtans 2 1.6 !
+2ofon aonlour R4 1.0
" Plume Dorwnstieam §.enprh ikm) fnm)
. lodon eomtonr Z. 1.3
-2 sombour 24t 1.1
3o coitour 14 A
Plume Upstrcam Loneth iam) {m)
= lofon eontour L3 T
+ 2o eomtour A 3
I 30/00 comtour [ i d
T—

(-3
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Ligure 14
Predicied Radiat Eevsgi of An Averape (Tvpicai-Case) Arine Flune Comdours for the
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Tuble 18

Churacteristics of a Small (Best-Case) Brine lume ar.

Weaks 1sland e Blancke for 75 Open Ports

e

Ambient Batect Sallndly (ofoo) 35400
i Ambicnt Bottom Temperature {°C) 2800
Dpth (e} 25000
Ambienl Bollom Current [mys} L
Ambienl Top Salinity [o/o0) 354
Brine Salinity {ofon) 204K
Orine Temperature ("} 21.1K)
Number ol open potts TE
Tel Bl Velocity (fts) 24.00
Poort IHametzt (it} 300
Brine discharpe rate {m's) _ 258
Erine discharpe rate {barrelday x 1907) 1.3
IMammum shove-ambient holtot salinity (o/on) 3.0
Werbcal extent () Fed
Verten] exlent (1t) 1TE
e
Plume Aseal Extet (k) (nm?} facTes x 1F)
+1oved contour 10 31 2.7
2000 Conlur 38 1.6 1.4
+3f0 conlour AL B A
—
jm
| Plume Widlh (lam) (rum)
+ Lojon coneour 33 iR
+20/00 ConeouT 23 i3
+3uja conkour f5 A
Plume Downstrean Leoeth {km] il
o= T r/Tun ann four 2.5 1.2
+2njoo convour 1.6 o
+3oa0 condong 1.3 G
Plumme Upsticam Lenpth {km) {nm]
+1vwoo contour 3 1
+2u00 CONdour 0 3
4-Joyinn contous A4 A
— L

Q-




Tahle 2
Characleristes of u Smaull (Hest-Case) Brine Plune at
Weehs [slaml/Code Riancha for 35 {pen Porty

Amhient Hottom Salinity {o/o0) 35.00
Ambicor Bortom Tewpsalute (0] 24 [
Depth {ft) 2500
Amhient Bottom Cument (oys) 18
Ambxent Top Salinity {o/on) 35410
Erine Saliniry {oioo) 204A1E]
Erinc 'Femperatare (207 20.06)
Mumber of open ports 3540
Fat Bxit Welociuy (Its) 244100
Port Diameter {luy 3410
Bring discharps cale (') Ld
Brine discharge rale [barialbiday x 'Iﬂ'ﬁ} 1.0
Murnrnum sbove-ambient battom salinity (o) 1]
ﬂ Yertical exfent () 54
¥oriical cxecnt (i) 176

Plume Areal Exlenl {km?) (nm?) {acres x 10P)
+ lalad contour aH x e
+2afag contuoor 4.4 I3
+30/00 contour A0 i)
Flume Widil (e} (nm)
+lodoo contour 31 1.7
+Zo/aon contmo 22 1.2
+30/00 oedlaur 1.4 s
I Plume Downstream Length (km} (I
- Yooy cunbosur 2l 1.1
+2Wog contour 1.5 A
I-30/00 contour 1.0 S
Pleme Upstream Length {km) (Bm}
+ Toytng eenour i A
+Z0i00 coutour A !
H =+ Jao0 contonr o .
Yy

(3-41



Table 21

Characieristics of @ Small (Dest-Case) Drine Plome at

Weelks Island/Cate Rlanche for 15 Open Foxts

Ambienl Totkom Salinity o) 33000
Ambient Botiew Temperature [0 2R.00
Lscpth (i) 2500
Ambisnt Botloym Currenl (mik) R
Arbient Top Salinity (uioo) 35.00
Hrine Salinity (oion) 204,00
Brinc Temperaiure {°C) 204}
tNumber of apon potis 3500
T=t Tt Velocicy (k) 2.0
Farl Thameler {in) AL
Brine discharpge ratce [mﬁ."s] 1.2
Hrine dischates tate [bamelday 105 A
ludmum shovic-ambicnt boteom salinity {ovoc) 3.l
Yerteal extear (m) a4
Yortica] cxtont (ff) 176
it i - .. = -

Mumc Arcal Extent (kmlj Qm:uz} {AUTES X 11.1?'}
== Jeaiey Sontour a7 1.4 1.7
= ewiody contour Al o A
4 Zicwy contour A A 3
Fluwe Width (krn {nnn)
= Tosfowy comloor 20 15
+20 0 COEout 159 1.8
+ 3ot comiour 12 T
Flume Downstrean Leneth (lan’® ()
+ leyinn coosour 14 1.0
+ 20y coniour 1.5 N
+ e coeour a 2
Flume Upstroam Leopth (kra) (remy
+1a/0 conloul B 3
+2a700 coneour 4 .2
+ 300D COETOEE 3 Z

LORE I




- oEETTEEm e B e —— -

TFigure 11
Predicted Rading Cxteat of Swall (Best-ase} Brine Plumr Contours fur the
erks Islund/Cote Blanche THIinser Site
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RICITTOM

This secticn summarizes the conditions and —eeclic for the worse- and fpicel-case
secnatios af Riehton, Unoliks the modeling ehat was done for the Stracton Ridge and Weeks
Ialand/Cmte: Blanehn gitos, tha modeling for the proposed Bichton site does not aomsidaer diffusion
throrugh 35 and 75 perls. Sioee brioe ciusion lheough 55 il user poeis 8 nave leen Lyaicalls
ustd (o pssl SPR operiations, 33 on oper pori i considered in predicting the size of the hrine
plutnes at 1be proposed Bicheon site,

aahient bottom safnity of 23 ojoo, aa arbicnt bottont temperature of 159C, aod a bottom
vurcenl of 003 wi. The brine jg cxitfing wortically chroagh 3 in diamcter pores at o velodty of 27
ft/s. ar a fcoperature af 2000, and sarurarel salfofor of 263 ofae. The worsl-case resulis are
suinmarieed 1 Table 2

The masimunn ahowsz.ambyicnt hottom salinior is predicted o be 53 ojee, meaning that
there are five abovo-ambicnt bottom selinioy poctours, The holtm areas of thase comlours are
prodicted woe cover 213, 121, 63, 3.7, and 1Y nm® lor the +1 leeaugh +5 ofoo coutons,
respectively. The estimaled medmoon plume widihs are 4.5, 5.4, 230 1.7 and 0.8 om tor the
respeciiee comloues. The 41 throush +35 plemes extend 3.2, 23, 1.7, 1.5, and 1.2 nm domamslreamm
and 1.2, 1.3, 1.0, 0.7, 2ud 040 nm upsmeam Bom e diffoser conter, respeclpely. The verbical
extent oF the brine jel s predicled 1o be 17 1§, which is 20 B below the woaker surface.

Finure 12 iustrates the worsr.case cliptical shaped beine plome resulting from 55 upen
purls. Sirce the maxioun above-ambient boliom salinity s 5.5 ofoo. the highest ahove-smbient
botlom salioily somour & eapreted b0 e +3 odon. The embicnt hottom comment 6 5 cms in e
nurtheast diceclion, which is e prelerred diveetion as detcrmined vsing the data in Kjerfee and
Sneed (19849, The +1 adw conlour exlends 32 am vam the center of the diffuser and remains
g3 ¢loae Az (04 wn oftshrre Hom [land. o bummer sload oflshore of Pascapouka, Mississipre, ol
1.2 nm rom the Hom Islund Pase Channel entrancee. IIoweies, the sloping bottom near Hom
Isfand is expecled o prevenl the plume [mam acteally approaching 1his poiat as the maodel cnly
eonsiders far bottom arzas, Tn addition. cach saliniir comtomr of Lhe prediced brine plums covers
U weatcrn portion of e desicnated dredged materal disposal arsa of febore of Tlorn Tiland.
I'hee predizted plome: doce ot creer WMississippi Sound.

Az ghewn in baseling oceanopraphic data {Kjerfre and Snoed, 149584), the bartnm curment
miovea i all compass dirceoons with some profercnes for the comthowst direction, To acseunl fec
this wariabilite, the meedmom exent of the dowmsiream lengih ©s wsed ws the @dios ol o circle with
ire ocigin at the diffuser conter for ¢ach above-ambient hattom salinity soutour {ic., no preforepec
iz showsn for any dizeetion] {sce Figuee L3). The resulis show char the + 1 oootour just bnscshoes
Horn Lsland, Howesce, the phome is not expeeted to reach tais elose 2 Horn Jilued sinee the
culrent is nel sroag enough g foree the brine up the botremn slope, and as stated previowsly. the
emmpirivol model does aol acseunl [or o slopiog Eollomn AL ils closesl point, 1he +1 e conhopr
roacles within 03w west of che entraane o the Hom [sland Pass Coannal. Thus, she prsme
dewze o eoer the elanned or e Missiseippl Sounel. Apain, 8l zalinity crpeouers onter the
wesforn porhen of the dresdged matenal disposal acea,

Q-4
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Typdcal-Case Besults, The average or Lepical ring plane chacacies mtes aoeon wlao Ui
amlzicat botéon salinify and {2mpemulers ace 31 ofoe and 32 "C, respectively. The b bollom
corrents are (L0 and (09 ms, and the brine galinity sod biiae lemperatone ace 6% oo and
20T, tespectively. Toe areal extens and plome dimensions resultine foom brine diffnsion through
3% omen pors arc sheews o Lable 23 fod g 0040 w's botio enrecnt, Wikh a bottom enrnent of
(00 ™, the maxineem ahove-ambicat hotoom salinity i8 predictcd o be +4.% oo, resulcing in
[Flur ahove-ambieol salinity conlowrs. Tigure 14 lluslrates the 00 Lhmu_gh -4 elhpticsl shape
Abve-ambient sulaicy c:un[.-:}ur': armvering arezs of 41, 5.1, 26, and 1.5 nn?, regpectively, which ure
wbuut 43 percent smaller than thrse predicted under worst-cise l:nnu:llhnna. The =] a/o copoonr
moves ws clase vy 1.2 om offsoore Ham Islund and 1.9 nm Bom the Horn Islond Puss Chaonel.
Eimure 15 shows e racdial vonfours represenling the downsieeam leoglbs ol 2.1, 1.5, 1.1 and 0.9
nm [or the -+ throvsh 4 gdw comtoers, respectvely. Toothis cise, the +1 oo radsal corwoor
remains 1.1 nm offshore Hom Tsfand and 1.6 nm Mrom the ship channel. All ellipucel eod radis
cisnlaurs anter the weslemn hall ol the Ereded mateomn] dispoesal srea,

‘I'ha predicsed plums rhar ocowrs vhen thes hoteem cwrrent & (4¥ mes (the ambienl bottom
salinily and Lenperacare remain al 3 ofns and 22 "CY 45 showo in Table 24, Figures 16 wnd 17
Quslrale the plome’s elliplivully-shooed and redio] comeors, cespectively, The +1 through +4
s il eelend 1.8, 13, l'.l At and 408 nm downsicearn, cespectively, and fthe predicted areal extent
arg B4, 3.5 1.7 pad 14D o L respectively. The masimen above-anlbicnt battom salinity is 4.7
a/fao, ._n-.i Line verlical mr-:m al the beine joF weacly ecaches mid-depdy, 17,7 [ abose e occan
Nooe, The elliplically sbape plume that s aligned in the preferred northeast cormene direction bas
a +1 odoo contone which approarhes ag close as 1.5 om offshore. the baricy island and 2.7 mn
from the ship shannol. The 4+ odon oadind confoor remains 1.2 and 128 g from Horn Tstesd and
the shipy channel, respectively. Although, each above-ambienl selioity contour entons the woestero
portioa of the dispasal arca, these contowrs eover a smaller area
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Table 22
Characteristics oF Targe (Warsl-Cuse) Beine Plume at. Richtan far 55 Cpen Porls

.
Ambizut Bottom Sulinily {ufoa) 25.0H
Amlvcnt Bottom Temyperatuce {0C) 1510
Depth {11} 4740
Ambiznt Boitom Currcnt [mis) R1E
Ambient Top Salinitr (oo 23.00
Erine Salinityr (1t 2310
Brinc Temperature {7C) NN
Number of cpen pors A5.(N
Tot Exit Welocily (45 2T
Purt 1 33urmeter (in) 00
Birine ischarge rate (m) 21 i
Ering discharee rate (barrcliday x 'lUG} 14
Muimww abovc-awbient boctom salindy [IJ,"ITII:I:I 53
Verlical catcnt () 32
Vertical extent (1) 1700
. N L —
. .
Muwme Ascal Batent (™) (1<) (acresal 7
-F o contonr 733 213 181
+2of0n conbose A1.5 121 103
I +3o'on conlour 21.5 i3 a3
| +dofnn comlonr 121 a7 52
+ 5000 conlouy 57 1.7 1-4
- o
- ... - em = = —— —
Flumc Width ( ket (nmr)
+loyon conbour B.L1 43
+20/00 cpntur (T3t Y
+3oiac conkour 4.2 2.3 I
=+ dawicy ConEeur iz 1.7 i
300D contour 1.7 [
Plume Downstream Lorpth (km} ]
+1oyod contour it 3.2
+20oo0 contonr 4.3 23
+3nfm0 contour 12 LT
R0 ST 27 1.5
+50{00 pomboeur 22 1.2
Flume Upstrezm Longth ( b)) iy
+in/na sontaur 34 19
+Z20/00 monbour 24 13
+ 3o cuntour 158
+doine contowr 13
+ 3000 confouwr 1.1

$m=—
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Table 23
Charactoristics of an Average (Typical-Chse) Brice Plume il Richiton Difuser Site
tur 55 Open Ports and a 0.6 my's Hottow Cuorrent

-
Ambien Bottorn Salinily (o) 31410
Ambicnt Bottom Tomperatues 0 220
Drepilr (LU} 47,00
Amnbient Bollom Currenl (m) 16
Ambicnt Top Satinity {ooo) 3100
Brinc Salinity (o/aa) 263010
Bring Temperature (70) 20}
Mumbr of open poris 5500
Jot Exic Velocivy (fyis) Z7.00
Fort Diameter {in} 34K}
Brine discharge rale (mo/s) 2.1
Brinc discharpe ratc {bacrclday = 10%) 1.1
Meximuin abuve-anbient bottom salinity (oo} 4.4
wortical cxbent [m) 5.2

L“l.-’l:l_'ri::-.tl exlesng 4 1714

— - — = . — . — — — - . - — — . -
¥ L 5

Flume Aresl Extent [kmz] [:nmzj fawTey « Hﬁj

+ 1oy coalour 34 a1 A

+20/00 comour 17.4 1 4.3

+ 30700 conlour 35 28 12

+d0fo0 combauL 52 1.3 L3
Fiome Wullh {lzm) {om)
+1o/o0 contaur 53 2.9
+Zon Gonlaur 44} 22
Ao eomlour z7 14

1 oo cihnlonr 14 1.0

Flume Tirmmsteeam Fanglh (km} {mm
+ Tewloms conlour 34 z1
oo conlour L7 i)
+300a wonlour 0 1.1
Fdudian com boar 1.7 09
Plume Upsiream Lenpth (ko] {nm]
+luyons cunlour 2.0 1.1
+Andon contour 1.4 L[4
& Jeyhwy con Lewr 14 06
+4awivr conior .5 n4
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Lable 23

Uharacteristics of aa Average (Typical-Case) Brine Flume nt Richton Difluser Site for
55 Open Porfs and & 5. ny's Boftom Cuyrent

Alnhicn: Hottom Salinity (o/oo) 3 L.IHD
Amhien: Bottom "Lonperature (“C) 22(H)
DiepiLh {Fth AT.LH)
Ambicne Bottom Cucrent () (L0
Aambicnr Top Salinitr (ofoo] 1.0}
Brinz Salinity fofon) 2 I
lirme Tempersbre C) PN
Nuwbet of opet poes 35,06
Jot Badt Yelorine (i) 2700
I*art Dismczer (in) 5 Db
Brinz discharge rate (o) 21
Bring discherge rale (harceliday x 109 1.1
Masim above-ambient bollom salinig {odo) 4,7
Vertical extent [} 5.2
Ferdical extent [f1) 171
Plime: Areal Hxtent [km?"‘] (om 1] {HTLE X 103']
+1afan st 214 4 ad
+2adan ¢ontom 119 33 2
+3oyio0 contonr 5O 1.7 15
L dewfemy comlomr 3.t Edb 04
Y
Muroe Widlh (ki) ()
I Tewixy comtonr 47 15
+ 2eway comtouT 3a 1.3
4-Fex'exy comtonT 23 1.2
+ Ao contons 16 (R
Fhime Dewnstream Lennch () {nm}
+ 1o/ codor 3 1.4
+2mtny contou- 2.4 1.3
+ Lo comlows 17 M.t
4200 contooe 1.4 [k
Plume Lpetroam Longch fhan {nm]
+ 1ot cookower 1. .2
+2ofun contower 1.1 Lo
-FA0MD0 eonsr [ .4
44000 Coroewr (). g3
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Figore 12
P'redivied Larpe (Worst-Cuse) Eliptical Shape Drinc Plume Contones
for Kichton Ditfioser Sle
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Figore 12
I'eedicted Radial Extent of Larpe {Warst-0?ase) Brine Plume Contours
far Wichton Difinsor il
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. Figure 14
Iredicial Average (Typieal-Case) Elliplical Shape Brine Flumne Contours
Lor Richton Diffnser Site and .06 185 Bottnmn Cmarent




Figure 15
Frodicbod Kadial Extent of Averope (Typicsl-Case} Brine Plome Contownrs
Fox Ricthton Dilluser S3te nnd b0i my's Botton Cievest
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kigmre L&
Fradivted Avoruge (Tvpical-Case) Klliptice] Shape Hrine Plime Contoirs
for Richiton Diffuscr Slie and (.02 m/s Bottvm Cntrent
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Tignre 17
Predicted Badial Extent of Averuge (Typleal-Case) Brine Plngoe Conloers
for Hichton IHOuser Site and 009 mis Boltom Cerrent
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FEREQULENCY OF EOTTOM CTURRENT BAGNITLLES AND DIRECTIONS

The worst, rrpical-, and best-caze condilons are estlmales cxpecled 10 ooour al the
proposed diffuser sites baged on exdsling eoviconmenly] data and hiswericsl dala. One o7 the most
otitical factors aflecting the plurne size & the mapnitule of the ambient bulom curcent, which is
measured 2 m (6 [} above the sea Oaor. The [uliaing discosses Buly wsedd in the geleciion of the
Wolsl-, Lypicil-) and Lesl-zase allom carrenis [or the Stealteon Bidpe and Wesks Islard O le
Blanche siles and the woril- snd pical-case hottom coments for the Richion site.

Strutbon Ridpe and Wieels [slund Cote Blanehe Sides. 4 Rundall aod Eelly (18932 repart
Fucuses on cnment meser data colleetesd by WaddeH and Bamilton (1931} durny the penod of
Cctnbor 1997 thenmah Oetobey 1498 an the Big Hill Sceondsy site, incated 3 nmocase of the Big
Flitl diffuser site (Talle 27), The hottom corrent 35 3 omes or less for a small pescent of the tme
thoring the wintor snd spring months,  Iis frogeeney of oeenmenees tnges from 1 pereent. of the
time in February te 15 porcenl of the tioe o May, July, aed Aogust. Thus, the worst-case plumes
arc moe likely i oconr in the 1 sping and summer monehs. A currene of 4 cmys, which
coesponds bt the typical-cnse scenarn, and its associzted tange (betwesn boand 12 emf) ocear
bebwoen 23 and 44 pereent of the time, These currents oceur 40 pereent of the time during
Aarzh, July, and Avugwst, 36 pocceol ol 1he Tooe w Juns, aad 25 porecat of the tine during b
othor mooths A covrent of B omds, which commsspond to the boyt-cage seenato, and ik
assuciated moge (15 to 20 emf) occur between & percent end 24 percent ol the me. The:
average frequencics of occurrceee for the worst, typical-, and best-case phomes, hased opon the
pvarape the frequencies of oceurrence of the hottpm cuments, ace 8%, 319, wad 1555,
mspeclively. Avcoarding o Bundall und Kelly [1992) thase bollom correnls occor @0 Wase
Hackbeny wich a similar frequeney,  Thovefors, these frequencies are alss reprosenineive of hone
plumecs gonerated at both the Btratton Kides aod ¥Yeooks Island!Cote Blanche sihcs.

Simitar cermenl da Jur the Wesl Tlackbamy diffuser siie (Relly et al., 1984) were sealyeed
to ilustrate the frequeacy of occvrrence for selected botfom curronts (scc Table 20). The krecst
currents (2 - 3 enys) notmally oocur n the summer mondbs with zr cirhitcoen-rontk asvoranc
froquencr of 14 pereenl, Curvents iothe 5 eo L0 and 1 ro 15 omfE rRnges nosin most oot
with an cighteen-month averaze Irequency of 57.5 percert, Cnrrents boteece 15 apd 20 onrfs
have an eightecn-oondy wvedmee [iequensy of 163 pecenl, Therefows, the worsi-vose plume,
whish cormocsponds to a 3 cmys bottom currcnt, accurs about 10,4 perecot of the dme and the
typical- aned swall-case plumes occur about 57.5 aed 16,3 percent of the time, respectively. Table
AT tabafules Lhe hottom curment direedon for the Wkt Hockbermr site. These dala shows thit the
preferred Bottoon currenl diveslion & wesl (e, parallal 1o the eoastling) 26 peresat of the (ime,

Richiton Hife, The boltom current data measored offshore of Mo Lsland (Ijerbee and
Sneed, 1984) were examined w determine the magaicude ond preferred direction of the bublom
currents for the Richton's worst- and tpical- saee pluwacs (Tehiz 28] Bottom currents hetwoen {
and 4 ciy's and 4 and B cous ocewr 34 percenl ol the o bolbom cereois beiween 8 and 14 cmb
avcur 22 peroent of the cme. Thersfore, the wonb-ease plomes (with 2 003 m@ boltom current)
and rho typical-casc (witl a 006 1y boellom cuttet) plomcs occuc 33 pecccnr of the time, The
bollom currenl oceurs in gl dirsclions wilh o peefercoce (or e nonh-ooribezs direcuon 19
purcent of the e and the northeast-cast direction 24 perecint of the tac. Thetciore, the NE
divectinn & chosen ag the representaloee bobuon cuccenl dices aoe.
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These buttom current dete (Kjcrfve and Saced, 1934} roproscnt oaby 2 d-nonth period of
data collecticn. In addition, Kjerfve and Sneed (197%4) indicate that che botsom comrene dircetion
shriuld e viewed with caution duc to biofoulizg during the Lisl two auslis of dodo collecion.

The preteiscd noclbeast diceclion of 1be bullom current is neurly m line with the direction
of the diffuser although it is preferred (hat ibe Jillwser e noemal Lo the predomigant current
divection. AL the Wesl Huckberry and Bip Hill diffuscr sitcs, the diffescrs arc oriented more
normally 1o the predomiment direcdon of the botbom corrent, which i= tpicslly parall=l to the
coastline,
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Table 2=
Teequency of Cecurreney for Rangs of Corrent Magniheles Bared on
Current Joint Frequeacy Distribntion of Big Hill Secondary Site Bottom Current Diata
Tor Deember 1977 Thryugh Anpust 1973, Handall and Kelly (1932}

Corrent Maymitude {cm/s)
Manth'¥r
d-3 3 -6 5- 12 12- 15 15 - 20

|

DEC T 3 14.4 250 2.4 8.6

Tak 7H AL A 2548 Y] 19.4

Bl T 1.4 G 240 158 208

MAR 78 7.l 164 4.4 13.64 11.1

AT 78 4.4 il 252 156 2.9

MAY TH 153 167 235 120 149

JLM 78 131 TR2 AT 133 125

J.L T 13.] FARE, 41.5 124 7.4

ATTD 78 14.5 3 427 T3 B8
ﬂ AVE 82 152 319 27 51§




Tahle M

Svmmaty of Fregnency of Ovenrmenee for Ruange of Cerrent Mopnitudes Based vn
Jolut Frequency Distribution of West [Tackberry Site Ruttorm Corrent Thatu For

May 1982 Throngh Nivewber 1963, Kelly ef al (1984}

Current Magnitnde (em/s)

MMuonth¥r & - 10 o - is
Bl B2 1.5 255 230 125
Jun 82 15.3 374 i 1.5
Jul B2 o4 40,2 54 11.7
Ang 51 142 41.0 AR LA
Sop B2 145 3.6 Hrd (3
gt B2 T.0 Z¥.0 335 1401
Mow B2 g 7 342 221
Dec H2 32 200 05 241
Jan 83 32 247 PAIAN 1810
Fel» 55 L k) 454 201
Mlar B3 16h4 o1 212 a0
Mlay K3 a0 11 165 173
Jun 83 129 ol %3 15.6
Jul &3 Tir 2 ifh.2 152
Ay B3 1B 33.3 2.7 147
Sep 43 143 200 203 160
Ol B3 3.5 331 1.3 173
Mome B3 43 AR LY 204
AVERAGE 14 XA 8.6 16.3
A———
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Table 27
Frequency of Cocwereoce tar Range of Corrent Diceclions Iused an
Joint Frequendy Distribution of West Hackberey Sile Botbom Cnrment Lbatg For
Moy IME2 L'hrough Movewmbar 1983, Telly et al (1934)

- —

Lregueney of Ceemrrence (%)

Maoutly'Y car '} W W MW | CALM
MelayRa ES Q9
Tone 2 8.1 102
Tuly "#2 4.4 MLE 332 102 iR 55 1.z 4.7 1.7
Aupusi W2 77 13,40 11 94 54 b i e B | 0
Heptowher B2 | 3.3 33 5.4 7.2 5.8 126 | 433 | 150 3B
(deloher w2 | TR A2 39 3z i d7.3 L1 03
Movembier B2 A0 B2 72 35 0] L& { 394 | 133 17
Deecmwxr "32 4.8 16 LU X ¢ (.3 137 308 | 18A k1
Japuary 3 146 193 w3 A1 a.4 16,3 ZL8 A7 23
Febroury 82 HE3 275 174 T3 54 6.4 02 441 1.5
Wlaieh "Ra A0 [G.2 144 7 50 14.0 347 4.5 3z
My 53 67 | 69 | 24 | 55 | 89 | 9 | 3o [ 127 z0
Tuns 'H3 B3 mo | 130 | 124 &l i3n | 192 | 121 4.4
July "8R3 2140 1249 T8 a8 a5 TL5 (gt J| us 301
Aupusl H3 13 141 15.0 3.3 7. 171 14.% 3] an
[ Seprembersa | 78 | 76 | 68 | 76 | 54 | 146 | 200 | 142 s
“ Clopoher 53 6.7 187 143 1.0 47 12 194 | 124G 3l
Mawennter "R3 7.0 17.6 28 Al S 9.0 o4 | 113 3.
AVERACE ~ 3 E3.T 121 b 3 1.3 2668 | 107 32
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Tuble 2§
Summary of Frequency of Occyreence [or Raope of Correal Mapoiimles Bnzed an
Juint Fregreoney istribtion of {fshare Mississippl Soond Site Bottom Carrent Nata A
Boovember @, 19400 te Janoury 4, 1981 and R1arch 21 to May 23, 1981, Ejerfve and Sneed (19%4)

Cyrrent Magnitnde {cw’s) Frequency of Ocenrrence

-4 4.8 8- 14
e . 3% 225 1068

Current. I9recrion Frequency of Oeenrrence

MN-E L JES E L-53E aC-L a3-5W | R W MNW-M

0% | 2% | 1% | % 6% | T 0% | em

Q-6



CHAFIEX 4

IREDICTION OF URINE JET YERTICAL EXTENY

The wertical catent of the bring jots dopends vpon the eadt volocits, por dismester, brins
deazily, and ambeent density of e rocebelnn watcis, The vortical cateit of oceatieclr buowor
jels b koo imvestipaicd o laborstory exporimcns repocted by Tooag and Suclecnback (1%79),
Tarner (1Y966), and Randall and Mclelan (1983). These expotiments have resulted in the
fellowiner coaation:

P T T T T | b B (%)

whesres /% is Lhes muximurn heighl af brine jed abowve Lhe groel, T 15 inside poct dianweter, ¥, is the
poeL exit veloeity, g is the graveeriional acceleririon constant, p, is the brins density. p, s the
amhienl sea water densily, and C s a proporional conslont. Rundall and MeLellan (14983)
derived a waioe ol 2.2 for C.

Lsiny 1be ambicul coditions of 23 owon and 15,5 0, the above cquatinn wes wsed to
compute the veriical camoat of the hring jot,. Pre resele are plorted e Figure 180 This graph can
b used oo evaluate the effnct of brine salinity redocoon on the vertical extent of the brine jel
and to srudy conditions that cause the jot to reach fhe surface. Lipear mlemolalion belwesn Lhe
curves 18 used (o obtain & valoe for cxit velocitics ranging bebtacen 20 and 3 Fra.
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CHAT'TER 5

SUMMARY

The LA, DOE is proposing o Jlocale dillusers in the Gull of Mexico for dispasing brine
from several proposed cxpansion SPR sites: Steatlon Ridge, Weeks Island, Cole Blanche, and
Puchlon These dilfuscre wil be sioalor we lboose wsed al Bopan Bloond, West Hackberry, and Rig
Hill. The proposcd Steation Ridee diffuser sile s Jocaled approsamalely 4 nm ollshore of
Surfside, Texas in 36 & ol water, Weeks [sland and Cole Blanche share Lhe sume proposed
dilTuser sile, which 15 locatad in 28 [0 of waler approgimately 7.5 em offshore Sand Ridee in
Lonisiana. The proposed ERichton difduwser sile i located appresimalely 103 nme ofBkone of
Cascamoula, Mississippl in 47 It ol walce, approxinalely 3 am olshore oo Lfand and 3.5 am
southweast ol the Horn land Pass Chanoel.

An empircal brine plume prediction wodel develaped feom Wesi Flackbery biine plume
daita was vscd to prodict the phime characteristics lor the peoposed Steat:on Ridge, Wecks
lsbandiCinee Blaoehs, and Richton sites. A similar empiviesl model v gsed Lo estimate the gatne
plime charactorsticy gt the Big Hill site pror to ite consmuction and oporabon. The model vacs
inputy buged upon $he charsceerytioe of the revciving water, brine water, and diffuser. Althougrh
sitc-spesific data for the proposed diffescr sites sre not availabie, doty arc avedlable from stadics
enpducted at simitar SPR sitcs.  Big Hill data was used oo dovelnp scenarios for the proposed
Slralion Fidpe site, Weslo Tsland dala was vigd 1o develop scamarios for he proposed Weaks
Ielanl/Crle Bianche dilluses hocation, and several Jala sels codlecled o U Missmsipps Soumd aodd
offshore barmier slands were vacd to devclop recnatios for Richeon.  Bryan Meouend data were not
uscd in this anaksis since Bryun Moond is located in water {71 ft) that is significantly desper than
the propused diffuser sites. The ambient waker parameters: wed in s unalsis shoold
satistactorily represcot those of the proposed diffuser lovations, The bripe waler and willuser
characteristics ave. 1he same 2% thosg found at the Wiest Flackberny and Bir Hill sitcs. In additiom.
exgengte offshore covironmental stedice found no detrimental effeces rasalting from: brine
divehurpe mrer £ S-pear pereod ab Bryan Mool or ovec g 3-pear period al West Haclkberre

The pradicted resolts for the Statton Ridge 55-port diffiser are descrbed for worst-,
{ypical-, and hest-plume keenanns. The womsl-caie scenono s deteimined oosUy b os o
hottam eurcent (003 mys) andd it Lieh gt veloricy G300 €% Tor Ehig case, the predicted plome
has 8 muximum ghove-amhicnt botom salinitr oF 4.7 oo and, therelore, has 4 ahowve-ambient
bpttoom saliniby comtours. The mude] predicts Lthal the areas side (he elliptical contooes wilt be
8.0, 134, 60 and 12 nm? For the -1 (hrough 4 v/oe sheve-umbienl salinly conlours,
rosponovely, The mawimnm widths of sach pheme comtonr are 45, 35, 24 and 1.8 nm. Simelierly,
the dovwnstrotm |eopths (in the direction of the betlom cumenit) eos 3.4 74, 18 and 1.5 nmoand
the upstream [engths are 20, 1.4, 1.0 aod 07 nm, respevioecdy, I 1B downstrenan lonath 5 used
ag the radius of the plume’s mavimem extent, then the =1 contour reaches Lhe Fregport ship
channel and Surfside Beaclh, Howeseer, the masdod does risk seonunt Tor the effects of o bsllom
slape, Therefone, it is expecked that whe low bottom currents, epcounterel in the worslcase
SCC0ATIo Alc 0ot strong coouph to meove the negatively buovant plume up the hotbom slope and
an Jand. A typicat plue occurs when Lhe bottom cocien is 0% nyk and the cxit velocity s 27
lis, Uudeq there conditions the masimum ahosvc-ambicnt salinity redoees to 3.8 oion, and
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‘herefore only 3 above-ambient selinity contours are predicted. The prodicted ares inside the -1
lhrgugh % ofoes contours 3 5.9, 3.2 and 16 om®  The dowestresm Jeneth for the +1 ofon contour
rocaches 1.7 nm from che diffescr corwer and has & masxinge widch is 2.4 ni.

sl sceenarios wons used [or e Weeks Tslund/Coie Blaoche sie, which s focated o
shallower water {25 11}, For Lhe 55-porl dilhaser worst-cace sceparcio. 1he moaemom abowe-wmbient
botlom salicesy at duwe Jdtuscr is 4.9 clag and, therelore, thers are 4 above-ambicat Bottom
salimify conowg, The model prediets bl the ancas mside che clliptical contours an: 293, 167
2.7 and 52 am* foe he +1 through 4 njoo above-ambienl salinity contoms, Lﬂspectweh Tl:ua
mazinurn widths of euch plucns sontour ace 34, 45, 29 and 235 sm lor the cespeciie +1 o 4
oo eontours, Siadacky, the doeenstieam lengths are 4.1, 2.9, 22 apd 19w and che wsiream
sengebs are 2.5 1.7, [L3 And L9 nm. rospoctvel,  1F fhe doramstocame longta is maed as the radius
ul e plume’s maxinum cileod, then e +1 eonlow fr e site exlends approsimately 3 nm
offshare vathout impacling lhe Freshaater Bayou chunpoel pear Saod Rudee m Lovisiena A
wemeal plume goecwd wien the bolom carrent 8 near (002 no's cod the aqal welocdty s 27 tis.
Under these ponditions the maxdmum abotc-ambient salinry s 3.2 ojoo and, thorctore, hare alc
3 ahore-ambicnt '-i.ElII'lII‘.'l.- vontours. The predictsd aress insode the + 1 through 3 ofoo contours are
B3, 3 and 1.7 o The doveisirean) [enoh and maarmum width of te +1 o0 coatour are 1.8
om aod 2.5 am {rom Lae diffuser cener. vspeelively,

The predicled plomes ko e Richiton 53-port dilluser ave deseribed for worst- aud
ypkal-plome sceparing. The worst-cas: soenatio s charactecized by ghe bow bottom onrcent. of
005 ms. For this cese, the maximum ahave-ambient hotom salinity at the diffiuscr i predicted o
he 155 wion, meantng that lhere ore Gee abovs-umbiznl beliom salinily eonlouls, T'Eu:-: uode]
predicts Lhe area inside ohell cllipucally shape contoar s 213, 12,1, 6.3, 37 and 1.7 on® tor the
=1 lherough +5 oooo comlows, respectively. The wasinnn width of cach plome conteur is 4.3,
3, 2% L7 and 0.0 am lor the respesetive +1 Lo —3 odoo conlaucs. Sumilacly, the downsiream
length (in the dirceting of the boctom correnl) i 3022, 28, 1.7 1.7 and 1.2 noy, and the upsloeam
length s 1.5, 1.3, 1.0, 07 and 0.6 nm. mespeclively, T the doaynstrean lengih is vicd as a radivs of
the plurne sontours’ masdoue exteni, the 1 contour spmioaches as Bar as Horn lsland, but it
doos not enter Missisippd Sound ar the Hom lslapd Pasy Chenmel Sipee the model does not
aconunt for the effoots of a kottom slope, it s expected chat the dowe bodtom curcents encounbered
in fe wnrst cAss fncTARD ane nok aTng enonph o moee the negatively bumant plume up the
bottom slop: sed ou land. All plume contonrs cocr the westem pongion of the designated
dredmed matcrial disposal arca offehore Hiorn 1sland.

A, typeeal plume is expected o ocoar ot Bichton when the Bortom cutrent 15 pear 0,06 mbs
and Lhe exit setociy s 27 fifs, Under (hese conditions the maximum above-ambicnt salinitr = +
4.1 ofon, which means thut up to four ahowve-am bene salinily uc:unl:num cwemr. The prodicted aroe
inaida thes 11 through 14 of0 eontowos ure 41, 5.1, 2.6 and 1.5 nm?. Tha dowcstream lenpeh Foc
the: 41 wioo ragiour Teaches 2,1 nm from the I'|'If'fl.I$I:'-1' crobey, anr Thn:. mEimim, widthn iz 2.9 nm.
The < T o tedial concerar temaing 1.1 nm et¥ehone Henn Islwnd and 1.6 om from the Hom
Tvand Pusy ship channel
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AFMFENDIX K

CALCELTATIONS TO ESTIMALL BYDRAULK. CHANGES
RUEXULTING FROM RAW WATER WITHDRAWAL

Iti Tnlrodueiion

Chapler 7 of Lhis IS inclodes so wsessment of the hydranlic changes i wwicr bodics
Lhul wiould senas as che raw water soures for esach of the chodidate cogpangion siecs. Tl ropescd
sourtg vl v water [or Big Hill, Stralen Rilpe, Wecks Talpnd, and Cote Blanche i the TCW, snd
Lhes proiposes soueces of taw walep for the Richtop site @ the Leaf Bpeer The bpdraolic chaoges
mm Lthe TCW cumsed by Dig 0P rwwe water wnthadeswal bave been csaluabnd cxbonypely in the pase,
Inth throagh prrediclive mesdeling eomplewed in 1981 and 1945 pror Lo Lhe iniléaton of wpetations
al Big TIll aod broogl leld olservaton wod experence ever Lhe Toor-vesr period Lhat Gig Hill
wilhdeesar waler [rom the ICW fur leaching. Chapter 7 somparizes chese conclosions for Bror Hill
undl esvaluiles bowe they conboue oo be applicable for che proprsed Big Hill expansion. Mo prioe
tuadcking, hossever, has oo sompletad [oc the othar eur candidate sites, and none of 1be oiher
sices have aty operational experience that can serve as a direct basis tor evaluating the proposcd
rawe water withdrawals. For these sites. thersfore, Chaplar T sumracizes aewr modsting cesulls
predicring hydraulis chanmes tha: may e cavsed by the proposed aw watcy take, This appoocis
documents the cquations and input patameters tiat sipport those jnodeling results for Strattan
Eidge, Weels Laland, Corz Blanthes, and Richilon,

R.2 Canlew laLiorns

ITydealgncal impauts on the TCW and the Leal River werne eslimoied o5 changes in the
slopes ol flne watet sucfdoe poofiles wsing site-specilic channe] characlerslics, dvsomed Ooes rales,
and Manningrs gqueation:

p=l gl (1)

Fal
whels

W = Elow velociey (Ths),

Manning’s roughaess coeflicient (unitless) for 4 dredged chonnel, essumed
i = 0028 besed oo Lypical walues repoied in e hieralure- {or channel
cha-acteriziics resembling the TCW,

enermr shope (TEFD, and

byelraulic radivs (18},

o
Il

3
K

(|

Allbough flises e Lhe ICW aad the Leaf Tiver ave nonuniform, Maoning's cqnscion is
asguine] to be valid owside 1the Jocn]l” mluences of the riw wiler iniaks. This s valad 1 1be
enerpy slopes and chammel slopes ace appeckinately equal, KManning's equarion can bhe carrangod
bo wnalves e Lhee engrpy glope, 5, which corcesponds o the slope of the watcr swrtaec protile:

E1



s
5o VPm oy
3 32R%?

At el tour sites, channel gaometries were astumed to be lrapeknidal, ard Dedlom slopes
wrare assumed o be neplimbie in the Jongitudinal direction. The hydraolic radivs and cross-
seetionn] channel arsa, therelore, cen be computed as follosans:

(B o+
- ..-t'+—.f'_}::l_'|-' {3}
Lrduy 1+ 72
A (D ol
where
hydrzulic radins {ft),

cross-gectional channel arca {ftzj,
Trottom witel (fe,

watce depth [F), aod

side sfope, run o1 ore nnit cise (Feft).

LR

The assumecd bottom widths, depths, and side slopes of che [CAW and Laaf River are prosented i
Table 1L.1-1 sforg with rhe salmoased hydraolic radii and cross-scctinnal channc| areas. The
channel geometry assamed lor the IOW coreesponds to vaoes of the top width measured from
nautical chars and e bolion dincnsious maintained by dredging by the Comw of Engineers.
The geomotry assumcd Eor the Leaf River corrcepomds 1o valucs of the wop width measuncd from
UISGE quadrangele maps, reperted depths, and an assumed side slope.

Table K.1-1
Assnme] Chapnel {reomefries and Kstimated
IIvdmulic Badil naud Ceoss-Bectional Channel Areas

I Assumed Channcl Geometrics Ezrmated Channci
Sk W ler Body Churacierislics

BEd | owiy | oI R | A

Strattom Rjdge TEW 119 14 5.2 ) 2250

i Weeks Elad ICW 125 12 2 100 175

Corle Dlanehe ICW 125 12 2 1804} 1,788

i RichionTeal’ River 20 L 1 T3 1,728
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Ag cach sice, te raw watcr intake will withdraw an averape of LK) ofs. This intake ate
was ioposcd an A vanae of flow rates of the 10W and [eaf River tn ovaloate potenal hydeaolic
chaoges in cach water body, Bocauss data on actual flow rates in the JOW near the proposed ow
warer ineakes at Straten Ridpe, Weeks lsland, and Cloce Blanche anc not availeble, estimates of
the changs in energy slope were developed fur w range of probable TOW {low rates belors and

after water withdmwsal, whore
{J w  flow rate (ofs) = Vo A

Drata on [ow ratcs W the Laat River ocar Richtons proposed raw water intake ore aviolable Loomn
Lhe Bississippl Depament of Eavironmentral Onality and wers nsed to estimate the chunge in
the enerpy stope in the efver, These cstimatcd chappes in energy slopee, in wnils of 7L were Lbeo
comverled imlo estimates of the vertical chanpe in water depth per mile of walervay caused by the
prriprnsesd rivar waler wilhdrawals.

The How ratce wecd in the analmis aod the estimated changes iy vetrical doprh osaition
lrom 100 cls withdrawals al cach sits arc sbown in Table TL1-2. Boeause all caluululed eneroy
glapes ane very small. they compave Eavorably with the assumed honiznmial channel slopes,
galidating the vse of Manning's equacon.
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Tahle R.1-X
Vertieul Chenges In Channed Depth at Each Sire
Correspomding to 109 vl Withdrawals and Varions Flow Kates

Flow Conditions Wilhomt Eitover {'.'ﬂn:li't:inﬁr. ".;‘ufi:tl Iml:.'.fs I __Vnrtir:a] l;:hang;:
Witlidrawal Wikhdruveal in Thepth
.3 v, 2 0. Wa L fInzhes per bile)

Niratinm Hidge

Lo |44 | 377 x 100 1000 | 449 | 456x 10 0.0%

2000 | 0E0 | 151 x 10 200 | 93 | 1s8% 1077 0.10

sol | 2z | s4ix i’ 100 | 227 | wBix L0 .24
Weeks Ialanii

0 i} £ M| nosa | %18 <1077 OOk

500 028 | 129x10" LT ¢34 {190 x 100 .04

10 | 056 | 314x10f 1,000 | 62 | 630« 197" o.O7

000 | 2.8 120 (04 s | 20 | 1331007 0.5%
Coie Klanche

Lan | odse | s9zx10® Liog | o2 | a2w10® (AT

2400 | 112 | 208 x oot LK 10T | 226k 16 13

54K 24 1234 % s 5, K] 24 133 % LOF° 036

Kichton

660 | 038 | 362x 107 T35 | 043 [ 449x 10" 0,06

24 042 | 431 x10¢ 745 046 | 525x 10" 006

ey | 224 | 124x 107 Todd | 278§ 129k 10t L3

300 | 74 | 7s3 oyl WLITE | ITF | TaEs =0T 1.9
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APTENDIX 5

SAMPLE CALCULATIONS FOR ESTIMATING AIR EMISS10ONS

S.1 Bunrpge Tanks

Supoe fank emissions aee a2 combinelion ol cim seal losses and withdrawal losses.

Assnnpiiony:

8.1.1

1

'Fves - 200,000 Bhl lanks (50§ in beishl, dameter = 174 f)
Six - HWLWK] bl tanks (30 0t (G keight, diameter = 240 1)

Tanks have extemal Hoating roofs with 4 primary metallc shoe and a secopdary
rim menméesd s2al

White cxtcrnal surface; liphtly rusted inlerior
Averape wind speed = B mply; averare atmospheric pressure — 14.75 psia
Crule Characterislics

Reid vapor pressure = 5

Cravity = 30.8 AP

Liguid densigy = 7.0 ofzal

Crude temperylure = T4°F (standby)

TA°F (fill)
10114 {drawdomm)

Average moloaular weight = 50 Th/ib mole

Rim Senl Laoss

Rim Seal Lewe con be caleolated as Bollows:

b Baged on BPA Ropare AP-42, 4th ediico, 1965, "Cimipilatiog ol Al Pollocent Bmission Ficors," S=cion .4,
"Zrarage of Oeeanie Ligalda.”
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Whore:

Rim Senl Lass

Ly, - K, wir 0, K,

If’ﬂ = yiewd [aelor = 02
YV o= 3 mph
- soad-related winl exponsot = 10

P+ = purameier relaled (o amblient prossure and e vapoeT pressune

F. -

0 =

m,,==
K.+

A= FiPa
* A
| L+ +EFT™

Fa = 1475 pais
P = &4t puin (47T0
LD psia J100FT)

1LIZ {74777
129 [100F°E)

tank diamoter ()

0L 200,000 i 1ank)

240 fe {ANLMK WAl tank)

molecular weight of cruce: (bR mele:)
A6 Thfl mede

product factr = 4 Loe crude cil

The rim seal s Do o 200000 bl 1aks ducing Bl can therefore ke caleulaied s

Ly = (2008 N0 1 70sm (.4

= 505 Ihiyr

and lhe 13z scal Joss for a QUG hil mnk during fill would be;

L, = MLz ez s g

= T LT




Asummury of om seal losses is prvaded beloer in Toble 20E-1

Talble 8.1-1
Summarcy of Bim Scul Lusscs

Sminmary of Rlin Seal Losses (per taok) H
Tuank Cupacity Stundby, Fill Drredewn®
Zinik Ml bbl SOME Jbayr TR e
g, 00 1] T IbST . QT Ikdyr

.12 Withdyawal Lass

Withdrawml Losses can be caloolaled as [ollonas:

Withdraseal 1065

_ W,
J‘l’l'l .

Wheres:

Logr = withdmmwn] loss [ Ibhn

C = shall clingupe laclor = LOGH K

Wy = liquid dengity = 0 Ihpl

Nz tank dimmoeter = 17000 (ZIL000 BRI tank)
240 [ {400,300 bbl lunk)

O = lThronghpet {37000 bhlhr peak)

byl withdrawml Doy vmissions ople coenr dureeg ponprme of wroce o] from the
surac tanks, ¥inos dravdown js the projeet stagc with fle maosc cxteosen transport of crode odl
acrnss che docks, i s necessary oo determine the daily and peak yesr freguencry of pumping. Thiz
cen he doetermined for the case of foor docls, tao 200000 bbl Lanks and s 400000 bhsl 1anks
basud oo omyiing plins relatse to che taosport of oil theomgh pipeline snd germss the decks.
Fable: B,1-2 givcs kypochetizal quantitica of 0il cunsported and pumpiny; bmes duesd 1Be fiest 49
deanpi and Final 23 daws of withdrawal.

S IMERMIA GIMARKE 5 DEher doc o hoghsr crode dcmpesaiorc, Calealatens mads using M= 1M
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Tahie 5.1-2

Snmmury of 'Fropsparted (31 Quantites and Pamping Duzotions

) First 149 days Tionl 2} deiys
‘Lransporned actoss docks (4] | 4740 MMEBD 012641 AWK
Fer dowske {1183 MMED 0065 MMED
ITcursilay pumping 3 . 173
‘Tatal Hours 745 | a0

Eaged on Lhe above mlormation, the mumber af boncs in which withdrawal eonssions ate
crenrming duning drawdorwn is 22 por tank, Assumiog that the 00000 &bl canks arc wsed tvice as
much s the 200,001 bh] tunka, the average vse dutine & drawdowns s 112 hooes Tor (he 400,000
bl Lanks and 36 howrs o0 Che 200000 hh Lk,

Using the cquaticm Fot witldrawal loss ceissions and the nlormation ob the mumber of
hours during dravwdown and fill woaen emiszions ooour, an emigssions summary (Tabkle 3.1-3) for
drawdown and Till can be developed. on u per-tunk basis.

Table &,1-1

Withdramal Lies Emissions Snmeiary

Tank Hinc Shot-Term Peak Per Taok Loog-Term dvenmpe Per Tank
(kb - I:mn-‘}mﬂa ]
Drawdmwn rin? Dirtowdirwn ri®
il 240,408 bl 5462 5.77 0.24 015
| 400,000 bt Gl 49 0.34 R ;

: long i ennlsalinig = 3]ourly cmissinedflak x LMnucyzacd Aok « # ranks a LA2MAL

3 Asumes ladk ¥ uciive durine 40 micwies ol peak boue,

* FIN ooears 3% rdvear far 200000 10l cants and 0 Bnkcar for J00000H0 131 ok,

)



51,3 Summary

Table 5.1-4 i u wummuny of the womt-houe snd anean) serase sunme bk etoisaions Loy
e Lhree project rhises.

Tuhle 5.1-4
Suminary af Worst-Hoor and Aanual Average Nmrge Tank Hinissions
NRAWINPYN FIL1- STANDBEY

Tunk Sime tar © LiwrLiyT ¥ Ihhr # landyr 4 Ihthr 1% mAT
2OELAENN Lalal:

Rim Hoal 10 01,79m .11 .48 0.1 [

Withdiawsl Bl (ks 537 1131 Rl e

TOTAL BT3 LIRB 588 0.73 011 143
SO0,00E] Tl

Eim Seul (.08 2497 4% 211 048 211

Wi thdrawal 153 205 4.0 1.28 0.0 k]

TITAL 10 a2 457 3.29 L 211

e e P

" Wt hiwr deaw ren wilthdrvwal X603 atsans el one 200,000 bbt and three 400,000 bbl tuoks ery setvs ot
3L el durng peak neae. g el 3sses soame o 20N bl and st 400, ) bbl taok:,

! Mumbsra for snawal cmisian B0 oem 200,000 bbl und st 40000 BEL Rinks, Baech 200,000 bl fmk & msurrad

al be sclhe fix 54 hinora of drewdown year, and cach 400,000 bbl renk is sisspmed 1o be ndive B 112 ooy <of

dripadinen e,

* Worstnor withdrawal Insace during SPR fill sssnme that ure 200,000 bbl ol coe 300000 BHL ek a7e e for
Hi miowies ol peas bowe g IO O, Fim scal 1nascs dsswens wo 200,000 Lol and six 440,000 bb taoks,

" Muemnbers ber aomzig emiskom a?%nrae bl 20000000 15 o i S0 Fhl ek, Eack 200,000 [ rank 15 asscmed

ko b= pafies 95 ]1,;|'_|':|lrI nod each JOREHIN REF 2k & assurried Lo B acire N0 ]1.'.'_-':|l|‘.

W BI% senl Iosiss nesume toaa 0,0 R pgd sbe 00000 Pl Lamks.
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A Tanker Emiaainns

521 I

.-"'msum]_::-L:iUnx»:“

* A0 bbbl mnechme

* Iax, ratc of unloading = F7.000 bbLTr

. Baliagting cmission facoor = (.42 107 gal

. T2 of cyude delpiered in ships with non-seprepated ballasi Lanks
* Four docls

Emissions during the Pork: Hour can be celouleied o be:

TRy BB x 42 aalThl x 042 i 1P gal = 03255 [be'hr
= 16317 h'hridoek

Annual Emssions ane ealmalabod as:

0,000 Rhlitay x 3053 daytyr o 42 gebbhl o 42 1003 gal = 0072 & 1 ood0E [ = 11589 1oy
= ZB.07 lenferidock

n Hisal on ok s fur 51 Tames Terminal G the pesiond (980 breaagh T9R2 anel on &humpl‘iurﬂ us=11 in 1he S5FR.
Firal BIS [IDOET=E DB2d, Tly THTR)- !
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%.2.2  Trrasdown

Emissions dunny drvedown can be caloulated osing the felowing methon:

Drawdoro
Cp = C4 + Cpfpaga 4.4 ¥ eqn. (2 AP-12)
YWhere:
Cp = lotad loading loss (107 galy
C. = arrival coissicn faceor (1R 0g pal)

086 Ib710* gai (uncfoaned)
033 Io/10% pai (ploaned)

Assuming S0% cl 1he tankers are clean:

C. = 0460 [Bi1F pal

2t

U, = cmission Facler panecated by cvaporation {Ih.l'llf' sl
1R P - DADMOET (page 4.4-2, eon (33 AP-42)

Vihere:

= e vapaT pressure = a4 asia (ae W0
M = moleoular woight of vapos = 3 Inlb mole

O wApor orivveh Frulor = 1.02
n T wannT tompereture = 300 B
Theralore:
: Cp = 184 [{d)(60) - 42|51 AR5
= 1,372 [hienl
: = Cu+Cg
i = 0460 4- G.BEE
= (972 [1n40° zal
] e "

Assming u rale of loading of:

: 37000 b Lridock
240,000 Fhliduy, 149 daws
26000000 bhlidag, 23 chaws

amd that e otal snode shipped during crawdown = 110,240,004 B,



P*zak Hour Emisions can therefore be celculatel as:;
0972 [hF pad o 37000 bhllr « 42 gaihh] = 1510 Ibindock
amd Anneal Broissions can ke ceioonlibed as:

16,240,000 Bbi % 42 palbbl 1 2572 10:10% pal & [ tond2000 1b = 2373 tonjyr
= 35,17 londyridock

o Fupitive Emizslons

L3

Asrump lims:

- 1} pump seals ut (46 bhe'pump
. 51 walves at (4GS |bhrivalwe

* 1.2MW] Tanges at G050 v Hanee

Wsing the abovs informesion lhe following <misions calenlatings een he made.

P Seeal Fmissiony = 10 putnps x 0,046 [bhrioump = 046 Ikhr

= 201 tmhyT
Valve Tmisslons = 584 valves x QU5 |a'hrivake = 00292 Thi
= 1.28 tonfyr
Flange Emissiona = 1,200 flangoy x 0036 Thhrlange = 0672 hiar
= 284 wonir
&4 ¥ehlcle Emissions
Assmnptions:
. 36 554 50 porsonal mator wwhicles
. 25 toply specd: 2 hoors operabion pey day

From EMA’s MOEBLLES cmission model the lollowing ].T;'I.ﬂ_lle‘ﬂ- ol eanission ratas oxist for
1990 mode] autos af 23 mph spocd:

HC: 03 - L0 pfmi

COx o 30k - Wkl aimi

¥ Kused un AP-$2, po 2130 for enenrolied cmssicns.
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I

MOy: 46 -1.7 g'm
"o npper ey of ench ranpe 8 associawed with high mileage wchicles,
HC Ermnigtions
i vehicler = 25 mivhe x 10 pimi x 1 Ie453.6 @ 2 1 br = 454 Ihr
Daily Tmissions = 4.74 Ibhe x 2 lu = 948 [hiday
Anounl Bmilszicns = 1,73 onyr
[0 Pliuissines
Hiv webicles x 25 midw a0 T00 g'oxi x 1 104536 gx 1 b = £7.4 [b/lr
Daily Tmissions = 94.8 [bhiday
Annual Bmissiens = I7.5 tonhr

NO Einissiong

& vehicles x 25 mithr x 0.7 p'mi x 1 14536 g2 1 br = 3351 thhr
Dajly Emirgioma — 3.37 Ibhe o X br = 6562 1bfday

Auual Emissions — 1,21 Ihiday

£
1
L]
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AFTENDIK I

OLONE MODELIMNG METHODOLOGY

The primary aic qualify 35ue assnoiabed with e emizsion of hrdrocactbons s the potential
Forr coptribution o the prodection of geons. The Uiban Aimshad Bode] | UARDY was seleced as
the: ool For assessing the potential impacts on veone production.

T.1  Descripdon nf the Urhan Airshed kel

The: TTAM 1 a threc-dimensionsl photochemical crid wmodel cosipned m calovtate
voncentrations of insre and chemically reactive polluranes, The basis for the TAM is the
almegpherle diffusion (or "peciss contineie' couation, This approach provides a wass Talancc
i Lher mende] and sucounls for emissions, cranspors, diffusion, chemical reactions, and atmnspicric
removal procesies. The UAM is nsually applisd o an 8- to 72-hour period during whics
rgkanralogenl conditicns laver the occurrence of elevated pollutant eoncantratinns.

‘The meoror Faztors shat affect photachemical activiey in the atmospiere and subsequent ozoue
produetion welnde:

. the spatial und temporel distrbution of emissicos of nitrogen oxides (NC,) and
valatile prganic componnds TWOCY, both anthropegenic and biogsnic:

. Lhe cympagition ol the emitted YOHC and ™0,
- the spatial and temporal watiatbons in the wind folds;
* the dyonamees of the almospheric bowndary Taver, ocludine slabiliiy and Lhe lewel of

werdical miing;

. lhe chewical reactuns cvolviag YOO, M and other wopurloot species;

* the dicenal vaviation: of solac insalation and lempcratee;

. the Jose of ozonc and ozone precursers by dry deposition: and

* the ambient hackgronnd crncentratinns of WO Nf}_‘, and other aprecics in and

immnelineely upwicd from the region of study.

The UAM simuates all of [hese proeesses, The LA wodel js peocrally applied i &
tummertme meteorological g2 Loy, when photochémival actbaly s al & peak The TIAM croplovs
Wersian T al the Carhan Gond Mechonism [or solving chemical kicelice.! Asg implemented i
the model, this consists of ovor 280 reactions and 3 different chemiea] spoes.

Tha UTAR mandel has Becn in use aod devclopmert for over 20 pears. Blost of the
ltnaneia]l suppoes for the model develonpment has heen ameeaded by the (15 myronmental
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Prostection Apency. The [TAM mode] kas becn used For air coaliy managoment pumoses wy wel|
as alr qualily impact ussessments for individual orojcets chroughout the TS, and in severa] foreign
coublries,

Brecuuse e LTAM oveounls [or spali] and temporol vadalioes os seell 2 dillereoces o
the meactivicy (epociation) of cuussioos, i i ikd2ally suiled for evaluation the efecls of emission
changcs on urban air quality, This is aecomplished by first replicating a hisiovical ozone episode
oy eslablsn g hase case simulation. dodel inpok are prepared from ooserved meteorolopical,
grlseion, and an qualily Calia Bor 2 paclicular day or days, The mode] & Des applied with lhee
inputs aod Lhe results s evaluakcd 1o detcrmiac s pedormance, Quec the model qosells have
been evaleated and dalermined 1o perlonn within preserbed levels, lhe same meteormlogenl
inpuls mnd & projected emission inventor? can b vied 10 simolale [uowe inpacis. Ehat is, Lhe
mode] will caicubate hourly ozone pattorns lkely 0o oceur under the same meteoropogcal
conditinng as the hase owc, The difforeoes in ozonc potterny betezen the bose case and the
projeetcd ciission inventory veprosch:s the not impacts of tha emission changs.

‘T2 Bidel Tnput Data aml Agprosch

The specific =pplicstinn of che 1AM wsed in this analysiz is partlr based on an exdensive
stpdy performed Mor the Hawm Booge Olzone Task J_"(_IIﬁE-?' The Haven Foupe sludy eningisled of
Lhes application of lhe T2AM 1 o seven-parish ares surmounding the oy of Balon Boope. The
L'AM apnlication catablisiicd a bascline simulwbion for the imaestipation of emission cootrel
stratepy effcetivencss.

T.20 1 Ceogeaphical Extent of Analysis

The TTAM modelng gend wsed [or ihe appleabob was 732 by 132 Lilomeles ooveting the
seven-nansh oeone non-attonment uren. The watiom of ks pod s shown in Trgare T2-10 402
kilnoter god imeromient was usod o order to kave sufftcicont resolutinn to scparate the impacts of
large stodionery sourcca. The St Jomes Termmod i localed feeards the southeastern portien of
ihe TTAM pral

T.2.2  Metenrology

Surfuce wealher maps (o Lhe penod ol hay 2425, 1990 show a hagh pressute syglem oo
the Bastem [Tntad States. Winds in the aras were hight and somewhil vunable, with the Flow
duting “he maernmp boors beling penecally northeast and doring the afternaon ours froa 1he
sunlhesse, Thily maxtmum iemperstures were m the mid- o onpar-<aghbies. Oo Mey 29, the
highcse ozone concentrations were observed to the eorthwest of the mban area, with a peak
concentratinn of 15.2 parts por imdred millinn (pphe ac Mow Rpacs. 'he opisode teprescnts a
siagnation evenl in which local efect dominale. with somes ranapurt O wseene from the Gawn
Roupr ares ad poinls soull 62 the Mew Toads anes.

T.2.3 Baseline Air Oroalily
Arnbicnt ir aualiny measurciosnes were available from |4 diffecent monitoring sites.
Aumbicnt aiv quatiey data gre nacd by LIAM tn cstablish initial eooditions for the mods! simnlation.

The hiydrocarhon concentrations were spectated according to the ceqquirements ol the Carbon

T2



Higmre T.2-1
Lacition of dodeliog Grid for Trban Afrshed Kads)

- o =0 100
D e

APPROXBIATE SCALE A MELES

|
|
Jayy |opea

MIBBISEIPPI

LOUISIANA

[P T L

-
E
{

LI-I L 1]

T3




Bond IV wechanism. Measuraments of eecne, WO, caduwm monoxide {0, and cight
bvdrocarbon spocice were spatially interpolated weuehout the mode] prid.  eeuda mpnitoring
stations were placcd Along the nonthern and weostern boundarics of the grid snod wesigned
ackeround cvral conecrtration values in ovder fo prorcot the cxtrapolation of conosnorations
measured in urbun sreas to the domain boondares that ane primadly icorecal kosefions,

134  Emissioms

‘The L AR requires an hoorly, gridded inventory of emiswons of NOy, OO, and
tdrocarbons reportod as Cathon Heod TV species. The emisson sounces mcloded slalionacy
gources (both point and area), wobile soucscs, sad biogsnic sources. ‘The inventory sceounted for
bl scasonz! and diurnal varations o cnissions s well as the speciatinn of reactive
tvdrocarbons by source. Howrly gridded emissions were deseloped during 1the Balon Bouge.
Ozone Task Toroe study,

T.25  Project Emissinns

Howrly covssions from the St James Terminal are shown in Tabls T6-3 in Chapler 7,
‘I'heses crmissieons vre hased gn Lhe emesion cabzulofions summarized in section 7.od for dramdoas,
the niojest phase prodocing the maimuom emission rates, The assemplion G made al
loading of tankers with vrude ofl commuences st 7400 am and pmeeeds wolil four Lankars ane flled.
Based on the amovnt of covds oil projected v be shipped from the St Fames Terminal, the
lpading of 4 ship 4 the maximum pumping rule o 37,008 B is Dive hours, I¢ is sssumed that
all four loading docks would be aclive al Lhe same dme. This maiimizes the ctissions during the
meroing and produces a worst-casc sccnario for the praduciion of czone. After the lankers are
(e, emmiggions asgociated with other activitics eontinue at the fermical. Workers are ussumed Lo
dopart boteaoc 200k poe aod 320 pm cach day And retum Al GO0 ke nexl morening. It j2 abeioos
Erow Lalle 7.0.3 that tanker loading is the only important setivity assuciated valh hydreearbon
ermassiuns al the 5i. James Testnioal.

T3 Model ResulisEstimates of Sice-Specific Alr Qualify
T31 5 Jumes Terminal - Peak AcTivily

The resulting impacts bom the UAD simulatons of sic quality for ihe drawdsmem ohase
arc sutmnaticed in Table T.3-1. This 1able shows the poak mcasured oo concentrationy for
May 25, 194900 At warions menilorine stations, the magmmr naono mpects far the hasehne
Cmissions casc, 4ud the maxmum o2onc ouparts with tha St Fames Vermioal emicsions. Wel
immacls of i S James Terming! sould be as high 25 6 pphm under these modzling asswumptione.
Ad v mozitoring locatioss (LEU awd Slar-Morth), concentrations that are below the Mational
Aunlhient A Qualily Slandard of 12 pphan i (e base case eweed e seandard when cmissions
IToom 3L Jomes Terminal are included.

Ta.2 5f Jumes Terminul - Till aod Standly

Becanss che emissicns of ozone precursors durng fhe fill and standby phasos ane so moch
stnaller Lthan enissions during Lhe dreredown phase it can be consluded that the czone bopacts
durmg these phises wondd he congiderably siallec than the modeled impact,
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Taile T.3-1

Eesults of TAM Simulation of Peak Ozone in pucts per huodeed millioo for
Muy 25, 1990 -- Base Case und [wse Cuxe with St James Toerminol

Lonatinn Feak Lam UAM with 3J Tecrminal
Observed Tuse Cayve 8] Terminal Mel Impact
(pphm} (pphm; (pphkm) (pphm)
Friie BE 83 53 0.
. Crogs Teee 4,0 .M 5.4 04
" Bayow Sotrell Th By IR iy
' Teench Settlem. 5.1 53 93 04
Mews Boods 132 3.0 Il (.1
Haker (LR 112 .2 0.0
TA1I 124 105w 134 30
Carvifle 8.3 L M3 20
5t Jameos LR AT 8T 40
Star-Morth 6.4 1.1 125 a7
Capitoi 125 122 142 20
WLLTX -FPort Allen 121 124 13.0 L
Gatyville ) 9.3 - .‘§'-3 (141
Beginn Peak 152 15.0% 14.0% URIR

r Pentz Azt g velee e nghest aeedlerion withio thz modelng eod The valnes foc specific moritoriop
lecadong ams places In e e to sow iz differeace between obszrved end predisted weluzs, The
n;:gi,l;:n pl:uk = Tl Lhe .-]i_é:h,lr!'g_ 1] 1O ]_1_'r:|.'li|.'liu|:|:, RIS r|'-c-||'|iJ.:-'in_|5 leasaioms, hol ralle Iz hilghcad
modeled impeac aaywhere in e Sody avess AT, naxinon: ik cnnscilSkd oo ot neoesEaclly
azcur during Lthe s3mee buor Foe (B Bass cage wili @n? wiloot e 3t Janes Terriasl,
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