
AD-A154 85 PASCAGOULA HARBOR MISSISSIPPI FEASIBILITY REPORT ON i/4 .
IMPROVEMENT OF THE FE..(U) CORPS OF ENGINEERS MOBILE RL
MOBILE DISTRICT MAR 85 COE-SRM/PD-N-84/8i2

UNCLASSIFIED F/O 3/2 NL

E/////EEl/h~
mEElhlhhhhlhhI
/IiElhEElhlhhI
IIIIEIIIEIIEI
lllllllllhhlll
IIIIIIIIIEIII



. ' .. . .. - ' . -.- .
"  

. . . . • °, - -... .. . . . . . . .. . , & ~ . -

li1.0 t A 128 5
111112

ILI

~~IIII'°= h
L6 -iiii1 -

.°

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDAR S-1963-A

, - -- . °. . . . . . . . . . . . . f ~ .



-7--
0)

COE SAM/PD-N-84/012

-I PASCAGOULA HARBOR, MISSISSIPPI
00
00

In

FEASIBILITY REPORT

*, IMPROVEMENT OF THE FEDERAL DEEP-DRAFT
NAVIGATION CHANNEL

VOLUME II

TECHNICAL APPENDICES

* US ARMY CORPS SEPTEMBER 1984
OF ENGINEERS:-: Revised
MOBILE DISTRICT DTIC March 1985

JLECTEft

JUN 4

A



"- SECURITY CLASSIFICATION OF THIS PAGE Mho- 0818 Entered) ..__

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

I. REPORT NUMBER 2. GOVT ACCESSION NO. 3. RECIPIENT'S CATALOG NUMBER

COE SAM/PD-N-84/011 & 012 I54S .

A. TITLE (and Subtitle) Pascagoula Harbor, Mississippi, s. TYPE OF REPORT & PERIOD COVERED

Feasibility Report, Improvement of the Federal
Deep-Draft Navigation Channel, uix I, ti,-

Repozbifidfs l -mee.t.tementw.ii-- 6. PERFORMING ORG. REPORT NUMBER

Volume II. T2chnical Aapendice.
7. AUTHOR(q) 8. CONTRACT OR GRANT NUMBER(@)

US Army Engineer District, Mobile

S. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT. TASK

AREA & WORK UNIT NUMBERS

US Army Engineer District, Mobile

SI-. CONTROLLINGOFFICE NAME AND ADDRESS 12. REPORT DATE September 1985,

US Army Engineer District, Mobile Revised March 1985
13. NUMBER OF PAGES
Vol. I - 190, Vol II - 275

14. MONITORING AGENCY NAME & ADDRESS(lI different front Controlling Office) IS. SECURITY CLASS. (of this report)

Unclassified
15s. OECL ASSI FICATION/DOWNGRA blNG

SCHEDULE

16. DISTRIBUTION STATEMENT (of thli Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the absttat mntered in Block 20. If different from Report)

IS. SUPPLEMENTARY NOTES

' IS. KEY WORDS (Continue on reverse side If necesary nd Identify by block number)

Dredging, Dredge Spoil, Ship Channels, Harbors

20- A*SrRAcr rcsveme = m ww a N noweey mcd ideruly by block nmber)

The report presents the results of a feasibility study to determine if widening
and/or deepening the existing Federal deep-draft navigation project would be
economically justified and e-vironmentally feasible. The plan recommended
provides for deepening the existing entrance channel to 44 feet at a width of
550 feet from the gulf to the southern end of Horn Island Pass, then continuing
the 44-foot depth through Horn Island Pass at a width of 600 feet. Within
Mississippi Sound and into the Pascagoula River, the channel would be deepened

DO , A 1TI3 CK9o0 OF I NOV 6 IS OBSOLETE

SECURITY CLASSIFICATION OF ThIS PAGE (When Date Ented)

J . ' Jj * " " " J j " J " * . .. .



, -- .... . I SII -fail i1! X & bol

Block 20 Continued.
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future maintenance of the channel modifications amount to an annual charge of
$5.4 million. Average annual equivalent benefits amount to $22.3 million,
yielding a benefit-cost ratio of 4.1 to 1.
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PASCAGOULA HARBOR, MISSISSIPPI

APPENDIX A

GEOTECHNICAL CONDITIONS

GENERAL GEOLOGY

Mississippi Sound is located in the Gulf Coastal Plain physiographic
province and is underlain by unconsolidated Holocene to consolidated Miocene
soil deposits. The oldest (Miocene) deposits which outcrop in the coastal
area are several hundred feet thick and consist of clay beds interspersed
with sand layers. The sand beds contain water under artesian pressure and
are the source of drinking water along the coast. The clay and silt beds
are consolidated and dense. The semi-consolidated Pleistocene- Pliocene
alluvial deposits (sand, clayey sand and silty sand) overlay the Miocene
deposits. In the area of the ship channel the Miocene deposits are 66 to 90
feet below sea level and the top of the Pleistocene is 25 to 45 feet below
sea level. The bottom of the sound consists of semi-consolidated to
unconsolidated Holocene clay, sandy clay and clayey sand. The Holocene
deposits blanket the Pleistocene deposits and range in thickness from 10 to
35 feet.

INVESTIGATIONS

Gener~3l. Because a good deal of historical information was available for
reference, drilling for this study was kept to a minimum. The new drilling
work concentrated on deep water areas of Horn Island Pass and the Outer Bar
Channel. Drilling was performed in August and September 1982 by the Jack-
up-barge "Sea Horse," which is capable of working in depths of up to 50
feet. This appendix contains a layout of boring locations and logs of
borings. For speed and convenience borings were referred to the water
surface at the time they were made. That level will be referred to as MTL
(mean tide level). -

BarS Channel,. Fourteen (14) submarine split spoon borings were completed
along the proposed SSW alignment of the Pascagoula Outer Bar Channel. The
drilling began off of the west end of Petit Bois Island and continued on
approximate 3,000-foot intervals for a distance of 7-1/2 statute miles where
Gulf waters exceeded 50 feet in depth. All borings penetrated the marine
sediments to -65 MTL. Continuous core samples were taken from each boring
and forwarded to the laboratory for analysis. Pascagoula Channel. Thirty
(30) splitspoon borings to -50 feet MTL were completed in 1963. These
borings were spaced along that portion of the Harbor and Channel within the
Mississippi Sound. Two (2) additional borings were completed in 1982.
These were located in the approach to Horn Island Pass and extended to -70
MTL. The data gathered from all borings was used to provide a relative
interpretation of the marine sediment characteristics pertinent to the
study.

Bayou Casotte Channel.. There was no drilling work performed in Bayou
Casotte for purposes of this study; however, reference was made to sixteen

*(16) boring logs available from Vester J. Thompson, Jr., Inc. Their
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drilling was completed in 1976. Borings extended to -65 MTL, and were
apparently drilled outside of the limits of the existing channel. Only
sediments below -38 MTL were described in their boring logs. Also
referenced were seven (7) logs from COE drilling performed in 1962 and 1963.
These borings were drilled along the existing channel slopes and centerline - -

to -50 MTL.

MATERIALS ENCOUNTERED

Bar Channel. Outer Bar sediments consist of two types; coarse-grained and
fine-grained fractions containing traces of shell. The coarse- grained
sediments include as a group clean sands (SP), silty sands (SM) and clayey
sands (SC). This group of sediments is several feet thick, and covers the
fine-grained group consisting of lean clays (CL), highly plastic clay sands
(SC-H), fat clays (CH) and silts (ML). Generally, the fine-grained soils
were not encountered above -50 MTL which indicates an inverted stratigraphy
as compared to that of the Mississippi Sound sediments. Relatively
speaking, the marine sediments from Petit Bois Island south into the Gulf of
Mexico are of highest quality down to elevation -50 as indicated by the
boring logs.

Pasc&aoula Channel. The data gathered from all borings provides enough
information for a gross relative interpretation of the marine sediment
characteristics common to the existing channel between -35 and -50 MTL only.
Three general soil groups exist. There is an OL and OH group consisting of
very soft, highly organic silts and clays. The second group consists of
soft, fine-grained fat clays (CH), silty clays (CL) and clay-sands (SC-H).
The third group of soils is composed of dense coarse-grained silty sands
(SM), clayey sands (SC) and clean sands (SP). Soils of the first group are
judged to be least in quantity and quality and almost always are found
overlying the other groups in layers 2 to 12 feet thick. From the logs it
seems that the greatest concentration of these sediments is in an area
4,000' either side of the Gulf Intracoastal Waterway. The largest quantity
of material appears to represent soils of the second group. These soils are
marginal in quality because they are predominantly silts and clays, although
containing some sand and shell fragments. Soils of the third group are of
the highest quality. Unfortunately, these high quality soil mixtures are
most common at depths below -45 MTL except for 6,000 feet either side of the
intersection of the Pascagoula, Bayou Casotte, and Approach Channels where
significant quantities begin to appear at -38 MTL.

Bayohanpl. The boring logs infer that side slopes and bottom of
the existing channel are covered by a few feet of very soft, fine-grained
organic silts and clays of medium to high plasticity (OL and OH
classifications). Immediately adjacent to the channel it is assumed that L
this same material, as well as very soft clays (CH and CL), exists in a
layer 15' to 20' thick. From elevation -40 to -50 the sediments of Bayou
Casotte Channel appear to be of a much higher quality. They include mostly
dark-colored clayey sands (SC) with clean sands (SP) and silty sands (SM)
intermixed. Within the turning basin and harbor there seems to be a wide
distribution of these same soils with fine-grained clays (CH and CL) and
clay sands (SC-H), but with less of the organic soils (OH, OL). Shell

A-2



fragments are found intermixed throughout the sandy sediments of the turning

basin, harbor and channel.

EXCAVATION

No materials have been located during drilling to date which might cause
undue difficulty during excavation by hydraulic dredge. Generally, soils
above -35 MTL would not be suitable for any type of construction. Some of
the soils below -35 would be useful for dike construction and to some
extent, beach nourishment. Side Slopes should be at equilibrium when cut to
about 1 foot vertical to 5 feet horizontal.
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Surmarv of Data
Borings By Vester J. Thomp 'o

Bayou Cas'tte Channel
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0 TA ,4 PR. GRD. SILTY SAND (SP-.SM') 58

.. .. ,W/TR. OF S- LL

_ TAN PP. GRD. SAND (.P) 44

"" W/A TR. DF _SNELL ("-"

1 GREJIS4 GRAY SILTY .AND (,SM) 7
WJTR. OF S4ELL g ROOT.s

-REE.NI-4 GRAY CLAYEY ,SAt-J--

. ... IGH LL (.SC-M) W/ TR. Ov 5HELL

•.h&,ENSIH GRAY SILTY SA 4D FN. GRJ.
( SN) W/.7R . OF- S./L..s " '

- -G__N:.S GRAY CLAYEY SAND (SC)
W1 \TR. OF S)FEL. S 3i 80 ' _ __ _ _ __ _ __--__ _ __ _ _ __ _"__ _

-__CONT. O N ,SHEE1 P_.
. FORM 927 JREMARKS HOLE NO.

mI sePVOSEiIN OF rtNS FORN ARE OBSOLETE a
A-I2



BORING LOG CONTINU"-'N SHUET MOBILE DISTRKn-ORPS OF ENGINEERSOFSEET S

PASCAGOULA CHANNEL DEEPPE? Ib4 & BELVATION tOP

DEPTH W/C CLASSIFICATION OF MATERIALS I
"% (DESCRIPTION) FT(~N) :.

30 3

GiEENISi4 C/CRA'Y S/LTY CL.4YE.Y
.' 5AND (SM-SC) WVlA TR. or _.5H5LL

*_ •

- GREE1A41S14 &PAY CLAYEY SAND (5) .
W/A TR. oFSNELL

** GREEN,54 GRAY CLAYEY SAND,

HIGH LL (,.Sc-F) wlTr. OF SHELL

GRW.NISIH 6RAY .5ANDY FAT CLAY,
~- (CM) lW./A TR. 6F 5SUFLL

A REENISH GRAY siLTY LEAN CLAY
(CL W/ITh. OF' 514ELL-S '7X. Oor SAND

-0 O""D M OF 1OL.E

NOTES: COORDINAT-rE ARE e0''.

DEPT45 g ELVATIONJS ARE c-'"

W3.D -_-0 LB. HAmImR. - :

FORM 927-A REMARKS HL O

A-11

- ... _. .) .

. .. .. "



BORING L0 'TLANTIC DIVISION MOBILE DISTRI"-(XRS OF ENGINEERS .
PRO.jECT AM LOCATION

PASCAGOULA CHANNEL DEEePENING
COORDINATES ZETPLIrSPo: 3O L .8/A TYP "-

DR LLING AGENCY IO7(, TYEO RL F:54. SF A S-L)? $i_-j
MOBILE DISTRICT ELEVATON OATUM O NGVO 0 MSL

* HOE No. ELEVATICA'i 'Or (r -A-i'
M s . .TOTAL NO OF OVER- DISTUPED t UNOISTi.:RB.D

NAiE OF DRULLER. INSPECTOR- - - - -J. DE__rLOFF 8 . 8 RYAN T  BURIDE SAMPLES 'I , )

OIRECTION OF HOLE TI 5 _TTED , MPL£TED"_

OVERTIC.AL P4CLWED DT DDG I~ -VERT. -- I - - ----

TH:7ASNESS OF OVERBU 0 -4T NO. OF CORE BOXES TOTAL Cc-,, RE.O_VEPr

C-PTH DRILLED INTO ROCA GROUNO ATER FIRST ENCOUNTERED AT

TOTAL DEPTH OF HOLE STATIC GROLM WATER AT ONDE3PTH

DEPTH W/C CLASSIFICATION OF MATERIALS
N/ 0 (DESCRIPTION )

BAOWN GREeNISH AY
,SILTY CLAYEY SAND (SM-SC)

6 ROWNI 4 GREZNISH GRAY 24
S1LTY SAND (,SM)

3.0
** "AN PR. RD, .51LT',SANZI

4S
6 GREEN/3H RAY (o

6.0 * •

.O/7FR. SHELL
-5

-AN PR. GRD. SAND (SP)
*.WIA 7-R. OF- -SHELL

90 [FGR.~N/S/ CfA~y' 51LTY JAND
- (,SM) W/A TR. OF SHELL

_-'V..1 6"RAY PR. GRD.

-120 ,.• SIL1Y SAND (SP-SM) W/TR. OF SHEL---- 12.0, . -.* "
•* ". RE.-NISH GRAY PR, GRD.
* /35S)LTY SAND (SP-5M)

-15.0 -- 2 GRE ENIS/ GRAY CLAYEY 5ANID-
H4GH LL (sC-H) W/-R. oF 5HELL ".

GPREEN-SH GRAY S/LTY FATr-A'Y (CH)

W1 _/4F_ .5AND S 7R. CF>5,1HLL. 7

-, 0 I CONT. ON .SHET c? _

FORM 927 REMARKS HOLE NO.

DE 92PRVIOL EDITIONS OF THIS FORM ARE OBSOLETE QS -2 o

A-10
-.. . , ' -"''"" """ " " ""'""" " : """ '"" """" " " " ."" .'""" . . .." . .."""" ." " ." .""". . "" " .- " '. ":



BORING LOG SOUT -ATLANTIC DIVISION MOSILE DISTR- CRIS OF ENGINEERS %*:ET

PROJECT AND LOCATIONOFI 
4m

PASCAGOULA CHANN'1EL L2EEPENIAIC
COORDINATES SIZ & TYEOFBT LA/ 7'nOgA

<7 yRL~N 9 .'T4 1 ENCYS - TPOFR

MOBILE DISTRICT ELEVATION DATUM A PN3VD ,~MsL

ROLENO.ELEVATION TOP OF HOLE ~~ -4-p

TOTAL NO. OF OVER - I STUBD UOSTLIRO

NAMj~ESF OLER INECON TO TA ---- -- OI -OR BOE TOA -OR --COVERY-

CLASS~FCATSLN O AMPILS 8
(DESCRPTION (N)OL

STATE SAW1PL /
*~ ~~~~~DT DRILLED99D sw GP ~/
ZVERICA DINLIND DG. FOM ERT

DEPTH W/ CLSSIFICAO OFL7 CAEWLATBLOY
IN% SA'1 (ESCRITIN PER/ FT F

3.0 5,Y-151 1260 14 L8.

12.01

GR9,.sVi GJ'AY W5IL-rR 5~ gl4

SAR~ 0 AI 7T. O'7,/ZLLU4.

95.0

GREMARKS GR.~,A.~ ,54Ir?~&o.JOEN
_ ~ F- 67LAY.VAO/ AF?) Wlpm

FOM97RARKS~ EDITIOWS OF 5hI qgAE OB po~T HOLE NO

'A-9



GWell 9  aded gravels or gravel-sand mixtures,litt or no fines.

Poorly graded gravels or gravel-sand
GP mixtures, little or no fines,

GM Silty gravels, gravel-sand-silt mixtures.

GC Clayey gravels, gravel-sand-clay mixtures.

SW F Well graded sands or gravelly sands,
L.J little or no fines.

Sp F Poorly graded sands or gravelly sands,
P little or no fines.

SM Silty sands, sand-silt mixtures,

SM Same as above with high liquid limit,

SC Clayey sands, sand-clay mixtures.

SC-H Same as above with high liquid limit.

L[H Inorganic silts and very fine sands,1111 rock flour, silty or clayey fine sands
or clayey silts with slight plasticity.

, Organic clays of medium to high plasticity,OH VA organic silts.

RL Organic silts and organic silt-clays of
.I j low plasticity.

MH i Inorganic silts, micaceous or diatoma-
ceous fine sandy or silty soils, elastic
silts,

C¢H Inarganic clays of high plasticity, fat
clays.

C.' Inorganic clays of low to medium
.CL plasticity, gr4avelly clays, sandy

elays, silty clays, lean clays,

PT Peat and other highly organic soils.

.-'i Sandstone

i No sample or recovery.

A -8

i - A -8 . . - -



GENERAL NOTES:

While the borings are representative of subsurface conditions

at their respective locations and for their respective vertical reaches,
local minor variations in charactcristics of the materials are anticipated
and, if encountered, such variations will not be considered as differing
materially from the description show-n with the logs or profiles.

Soils are classified in accordance with the Unified Soil
Classification System, Technical Memorandum No. 3-357 dated April 1960 for
civil projects and Military Standard 619B dated 12 June 1968 for military
projects.

Driving resistances are shown numerically. Blows per foot
are determined with a standard split spoon , ampler (1-3/8" I.D., 2" O.D.)
and a 140-lb. driving hammer with a 30" drop unless otheiwise noted on the
boring logs.

FOR LOCATION OF BORINGS SEE SITE PLAN.

A-7
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, : - : :-: , .- . , , . . . . . ., . . . .. . ... .. . .

F PROJECT AND LOGATIKN I54EPOFIHUT

PALCAGOLA C ANN LE DEEPENING 
5

DWrLLWG AGENCY TYPIL OFTR DRL r _I/4 5 EA H ORPir- 3A R 6
M.BILE DISTRICT ELEVATION DATUM (j 23 NGVO 0 MSL

HIOLE NO. -SS- 7- 8aELEVATION TOP OF HOLE -455 7

.SS-7- 82. TOTAL NO OF OVER- DISTLieD , UNDISTURBED
4A E OF DMILLER, INSPECTOR-

Ji. f£,57L0cWF; B. 8, YAN7 BUDE SAMPLE
IREGTliN OF HOLE -STARTED M LETED-RVETIGAL E-INCLINED DEG. FROM vERT. DATE DRILLED - - -_ _ _ _ _ _ _ 

, - e,- 2, -/ 8- c a

"HIC0 E*SS OF >ERI;BLIDEN TOTAL NQ OF CORE BOXES TOTAL CORE RECOVERY

CEPTH DRILLED INTO ROCK G0UND W TER FIRST ENCOUNTERE.D AT

TAL DEPTH Of" HOLE ,. STATIC GROUNO WATER AT ON

DEPTH W/C CLASSIFICATION OF MATERIALS PER FT.
% .FM%(DESCRIPTION)

.- GREENISH GRAY PR. &&o. 53ILTY
",SAND ( P-5Mf WIA T-rP. OF ,HELL

03.0

0._GRENISH GRAY PR. GRO. 5AND (sP)
• 6.0 ... 

..

- GR.ENI5H GRAY PR. GRI. 5/LTY

-*-5AND (SP-SM) WITR. 5NELL 9 R.OOTS

GRkFMISM SRAY" SILTY" SAND (SI,

9" 5L. PLA5TIC.., W/T/?. OF' .SHELL

WIN

-RiE-i_S- GRAY s/LTY CLAYEY

0 - .SAND (SM-SC) W'/A -R.. OF 314ELL w
I .... t12.0 - -

_ 

W 14

0 - ~GRENIS( GRAY CLAYEY SANO W/
t -- 5.0 -- HIG HI LL (5CSP_-4")

* -GREEF_3I-N GRAY CLAYEY 'AND) W;.

- H-H'k W/A TPk. o F ,_5 LL

;~ oH cll•N -sF:F
FORM 92"7 fMARKS HOLE NO.

X. C PRV Fw .Is ET.kS OF TiS FORM ARE OBSOLETE

0i A-21



BORING LOG COtJTNU- )N SHEET or~IL OIS.tCX* % EJNE
PROJECT UEV.ATPO TOPrF .Ha-A A

PASCAGOuiA '/ANl)IEEP&TNN& _~ -i~' 2
)EPTh W/C SMCLASSIF1CATMJ OF MATERIALSPSFT

%(DESCRIPTION)jRT
7-.

. (-E-NiSH GFRA-l CLAYEY( SANb ,
*HIL;H IL C5CH ) WIA P. OF- -SHE.LL

S F-NI SI- H GRAY PAT CL,4,Y ((-^H
W/A LITTLE A1DeA . FS4La

hi -. I G[A.Y 51LTry SANO (SM)'i,
5L. PLASIC

GFRAY SILTY' SAND (,5M)

h JOT-rTO Or~ HOLE

NDTFS: COORDiNATES- AR~E t2

DEPTNS 4 ELEVA-rint4s AR~E :ta

&&E3 tJ5L5 L6. I4AMrAER-

FORM 927- REMARKS HOLE NO.
M82PFEVIOS EDT04S OF THIS FORM ARE OBSOLETE 7 -

A- 22



BORING LOG SOUTr TLANTIC DIVISION M081LE DISTW', CORPS OF ENGINEES'
i c ] OFSHETS

PROJECT AND LOCATION
PASCAGOL.A C14ANNE4L -DEEPENiNG

Iq 73,3 74 E 594,404- S4EST-S 5PL17rSPLW'q --AODLB q
TYPE OF DRILL -d - -

MOBILE DISTRICT ELEVAT"Y DATLM 0NV
HOLE O. '7EEVATiON TOP OF 1OLE - 43. 0'

*NAME OF DRILLER, INSPECTOR-- - - -I --------

DIRECTION OF HOLE SATD OM E
* OVERTICAL OlIP4CLINED _DEG. FRCU VERT. ~

DEPTH W/C CLASSiFICAT)ON OF MATERIALSSLW
EF % SYM(DESCRIPTION) (N) F

3.0 *GIZEENISN GRAY S)LTrY Z.ANL 7

(51N4\ W/A TR. OF SHELL

6.

*6RE-ENI.N GR.AY PR &RD. 51LTY
* SAND (SP-SM) W/-rR-.3/4EL

GREENISH4 GRZAY .S)L-rY SAND, (5M)
*FN. GRft4. W/TR. OF' Oy5TER 31/-I.LLS

K. GREENISH &RAYr CLAYEY
S AND) (,Sr- WIA TP,. OF SMELL 3

GREENISH.- GRAY 61ILTY .5A14D .5SM)
FN. GNJ gTR. C)F 5HZ-L-L-c

CKI 7. 04 -514EE.1 2
FORM 927 REMARKS HOLE NO.

DC02PRVKIU ED4 T KNS Of THIS FORM ARE OBSOLETE .

L



~BORING LODG CONTIMYUP#N SHEET MO8LEDI~K W OF ENGINEERS L~J ~

/-ASCA6OUL4 C1ANN~Et_ f)FEPFNII4&

DEPT k-fG/- LLA-SSI-FTNO M/ATRIAL BLOWS4

GR&.ENISH GRAY 5/L-rY FAT eLAY
.'CH) WI/A L1Tr7LE SANO 4 78. .SHEL- WHi

GsEEM~SH _G:RAY 31LUrY' 3APDY W 14
FAT CL-AY (0/4) W//A TR. OF- .SiEL.L

a4-4

.Dk. L4A-A CLAYEY JAND (-SCl)
* WI/A T;Z. or.HEL

No-rQ15: Co ,boA-rE.S ARr= :t oo.

DEPTHS~ 4 FELEVATlcOYS AR~E ±~

US ED J3OD L8. )-IAMMERL.

FORM 927-A REMARKS HL O
0K__________ 82~u -PWIO s oTCN OF ' FORMt ARE O850.ETrE

a..> - . .A-?



BORING LOG SOJT TLANTIC DIVISIONMOBILE DISTRI"- (XfRPS CF ENGINEERS
PRO..iECT AND LOCATION PA.&AGOJLA C/ANA/ZL 9 AEn/ 2

*COA)ODIATES /V/7-33 /SIZE 8 TYPE OF BIT (f~f...iL
A'~TI .7 20 TYOFO~ DILi- /4.~DAILLNG A&N' MOBILE DISTRICT ELEVATION DATUM NGV II MSL.

HOLE 4. ELEVATiON TOP OF HOLE - -4." ..
-3-82 TOTAL NO. FOV-, DISTUJ8ED , uDISTURBED

NAIME OF ODILLER, INSPECTOR p- - -"-,---,--- -

.4grr 43. ?yAAN71 BUREN SAMPLES

THICKNESS5 OF OVERBURDE..N TOTAL. NO OF' CORE BOXES TOTAL CORE RECOVER'Y

DE]PTH DRILLED INTO ROCK QPL Wl(~()IATER! FIRST ENC"UTERF.D AT

TOTAL DEPTH OF 2.OLE _.5' STATIC GROUND WATER AT ON

I W/C CLASSIFICATKON OF MATERIALS PER FT
IN6!2. % (DESCRIPTION) ( N) 7.

B- GR6,e N ISH L-7,AY PR- , f 0. 5/4.-TY ] '

- ,SAAID (So- 5-) W/7. 0F 5/1ELL

3.0

G4&lkGR'AY SILrY SANOD (S,") 4-r-- SlT' .i 3 LL. I -

6.0

- 6RfEV(S/4 GRAY P9. &RR 4 . SL.-rY /0

- ZAAID ($P-,sMk WPMF. oF ..sRELL-

9.0
GRea6IISH GRAY .5/L-7Y C&zAYEY

I.5AND (',sAA-,5C') '/7. oF5 5-1ZLL.

-12.0 51AA" &IL.-rY
- 5. AND (,.M) WIA 7 R. OF 5.,LL

- GREN/)ISH G.RAY Cl-AYEY SAND CSl) WH"-~ ~ ~ I w1 r . oi Iq-L ::::

;80
(-,NT. ON 5I-Er a ""__

FORM 927 REMARKS HOLE .O
OE 8 wrvuS F04ToomS OF T"iIS FORM ARE 08SOI-ETE -3 a



* BORING LOGCON1NU--NSHEET MOB0ILEDISTRC7Jf'SOF EN-4NEERS S*E

PROJECT 1tLEVAT ION4 TOP OF HOLE
___ ASCAGOULA 44.~A1-/ f)~5Ng

DEPTH W/C CLASSIFICATION OF MATERIALS BLOWSF-

/8' % (DESCRIPTION) (N

GRP6r-,151 (3P AY F-A- C'A )
W/ScnM- SAND 7-). OoF- 5fi6LZ..

DARX GRAY( .SILTY LEAN Ct..AY (61'z) i

~ior
LDAIZ GRAY FAYr CL AY (c 1) W'11A

890rm or H49LZ16

N 07,6 S5 C/O'DINA-rFs AqE :t 200
D2EP-r/S " ,ELE VA 710NS AR.E ~'

ZI15,ED 300 L6. HAMMLP-.

FO)RM 927-A p ~mla r N

OVtA U~4 82 V Xfj Ak kiS -A -K



BORING LOG SOUTLANTI. DIVISION MOBILE DIST'Rt- CORPS_ OF ENGINEERS OF 9SEM

PROJECT AND LOCATION

PASCAGL A C14AAVEL LDFEP-NJNG
COORDINATES N 8 OF SIT 44_1 .~pj5 N  _300 Z_,5 j4AMfg

TYPE OF D5LL F-4- A O' "DRILLING A MOBILE DISTRICT ELEVATION ATL M [ GVO i MS.

HOLE NO. ,. ELEVATION TOP OF HOLE -4, ' ,

TOTAL 40. OF OV.R- DISTURIBE LoNDISTURB.D

NAME OF DRiLLER, INSPECTOR -
. DETLOFF* ,. PYANY T BuR SAMPLES

DIRECTION OF , E STARTED COMPLETED

9.VERTICAL DINCLiNED ___ OEG. FROM VERT DATE DRILLED TAE .- "--- ', .5-19-82:.5' - , - 8.a.
THICKNESS OF (VERIRDEN TOTAL NO, OF CORE BOXES TOTAL CORE RECOVERY
DEPT DRLE NTO PAM Q u~ WATER FIRSTr ENCOUNTERE AT
TOTAL DEPT "H OF H'OLE 2,o2_5 STATIC CUROUND WATER AT ON

DEPTH W/c CLASSIFICATION OF MATERIALS BLOWS
IN/".* % SYM ( DESCRIPTION ) PE FT.

- /'/ REENIS# (-,RAY CLAYaK SAND ("-Sr-

"_. ** W/A -rR. OF' 5#414-

GREE4NISH 6RAY PR. GRD. W1
3.0 S/L."'Y" CLAYE Y SAND (,.R-5M-PSC)

*"GRE,6N/S11 G&'KAY PR. GRD. .SILTY
- .AND (e.SP-SIA) 3L. PLAS-ro

6.00WI "TR. .SN-ELL•-"

9.0
G.RENISH GRAY S/L7Y CLAYEY
~SAN~D 6,S4-35C) W/A -rq 0W PAL

* .GcANiSHi GRAY' ~slLry
Q ' CLAYEY SANO ('SM-acS) WH

15.0

2 G/:ENI-SR GRAY CLAYEY SAND
(5C) W/A F-. S ShLLi

-- __ [ 20-r. 5N /-/C- -:..:

FORM 927 REMARKS HOLE NO.

DE 2PREVIOUS EDIThONS OF TH4IS FORM ARE OBSOL C TE-

'I %7. -.-. *.-:---. .



BORNG LG CONTI SHEET _7 1LE 0ISTRK- .,CRPS OF ENGNEERS 1 ? ET

PROJECTELVON TOP OF
PASCAGUA CkAt'MVEL DEEPEN/A1J -

D::EPTH W/CI CLASSIFICATION OF MATERIALSBLW
( [ (DESCRIPTION ) PER F

DARK GRAY FA-r CL-AY L/w-j

- SOMH ::AND

LARK GRAY FAT Cl-AY C

WI/A r. Or 3AND WH

-- OT'F,S. COO NA 7F5 P4 !'2A"
DEPTH5 £ LEVA77A/IS ARE f .

-..SD 3,0L0L. 1-AMMER.

_ cJ, , ,Q . AR 4 -5 o t T E

-- - .- .-

". ° . .-. °



IBORING LOG SOUT TLA?4TIC DIVISION MOBILE OISTRI- WXFS OF ENGINEERS f
OF a eETS

PROJECT AND LOCATN

PASCA&6,'9.-A CHANEL IJEFP NI_(_
-"IAE SIZE 8TYPEV OF BIT HA_ _C

MOBILE DISTRICT ELEVATION CTUM 0 NVD 0 MSL

NOOLE NO ELE',ATiON NC OF E .4 7'5
s 6 TO O. f OE -47>TU ' ADSBENAkE OF DRILLER, INSPECTOR TOTAL NO LJ OVER D4STUf:DI tURB.D

i. lLO-4 o . BU.'~ ~ RDEN ShMPLES
DIRECTION OF 4OLXE ARE OOTD_

VER T CAL C311CLO&c __ DEG. FROMd VERT J.EOI..E

IHICJNESS OF OVERUF)4 TOTAL 4Q OF CORE BOXES TOTAL CORE RECOVERY

DEPtH DRILLED INTO 0 GROUNC WATER FIRST ENCOUNTERED AT
TOTAL DEPTH F HLE 52 STATIC GROUND WATER AT ON

DEPTH W/C CLASSIFICATION OF MATERIALS LOWS-
IN/.F'.. % ,.Y (DESCRIPTION) PERF-T.

G'N H GI AY sLrY CLAYEY
3.0 WIANt} (.54-SC) WIA Ti,. o0 - 51-LL

o 6.0

-R-N /SH CRAY 5ANDr'y .AMLJ (,-M)
9- 0 W/A T)?. OF 5ELL

w9.0

Gle-c-N/5Y GRAY 51",rY GAAJD (wSr1.

SW2.

,K74EEA1ISH 6RAY .. 'LrY SAND (S )H

150 W/A "T,. o 5 ,A/-L

___. . 6It -

FORM 427 RfMARKS 'HOLE NO.
* 0 PRVK)US EDCTIONS OF THI5 FORM ARE O8SOL.TE -. - 1/- ,'

A -, , _

•li " 7- :: : .. : ! :. : :! .- :: : -- . : : : : .. " . .



BORING LOG CONTIN " SlEET MOBILE DISTR"'-RS OF ENGINE
PFIGJT ZLEATO TOP OF HOLE

ASAGOULA CHANNEL DEf. PEN/IN4 -75'

DEPTH WN/s/ CLSSFIAIO OF3L1 MAEALSUL
W/7&. =FT.&L

GR&-,E~lS8 GRAY LZCIAY (C/i)A

VQ/A 7R~. 0,r A

C4-

SA4

FORM '27- REMAKS HL NO

LC

C 2F~iw'. ) r,! "CH ~f O x"

.tL8 1-ME



BORING LOG SOUT DTLANTIC DIVISION MO6ILE DIST Rfr- (X*lPS OF EGNES ''

PRO..jECT AND LOCAT10iONPSAtLA 2AA~~ ~ v,&___

COORADKATES 5cJZf a TYP F BI SLL2 ij

DRILLW GENCY ____~. ~MOBILE DISTRICT ELVIONr WA ti 4cvo) kjIAS

HLA-E NO. E~LEvATIONTO f4L77

TOTAL 40 OF OVER - IS'URIBIM yTUBE
'NAW. OF DRILLER, INSPECTOR ---

J. DETLoFr- S. BRYANT OURIYN 'SAMPLES /-4
0' RECTX)N OF HOLE .j LLPATE

VETIA C:ICW DE OG, r~i VERT TDiD

I --4CKNESS OF O~VEBUF4EN TOTAL KX OF CORE t-OE TOTAL COR~E RECkOVE{Y

DEPTH MILLED INTO ROCK GRMjC~ QTER FIRST ENCoOLINTEREO AT
T OTAL DEPTH OF HOLE 2..'STATIC GPO4.Jft WATER AT ON4

DPH WCCLASSIFICATION OF MATERIALS PUNSF
IN% s (DESCRIPTION) (N) F

a7 GRIE,=Ji-SH &R9AY .5/L7Y CLAYEY -S.AND

3.0

GPREEd-S/4 GAY -1-rY' SAND (,5 M)

W/A 7-k. oF- eIlCA
6.0

CiREEAIISH GRAY KSL-rY 3AN0 (,SM) 6

* ~ CR9AY I-W. GfRE). ..S/L7 1

12.0

WI'/A T-9. /'El____

FORM 927 REMARKS '4~ o

Xfc 92 P9W'K0f3 V' I K.#4 OF 'HIS FORMd~' A B~ 1 1.



BORInNG LOG coN-n*-o SHET MOBILE DISTRtC"', OF ENGNEERS %ff T

PRJ~ A5-AC041-A C/ANNEL 0,, PNN IEATiON TOP OF HOLE

DEPTH W/IC CLASSIFICATION OF MATERIALS BLOWS
lee,2 % ~1s (DESCRIPTION) I HWS

DOX. 6RAY CLAYEY 51LTr (ML)
AR.OF SILSW1

0 (. GR~AY pq7- CLAY 62,i') WZ

J~F Z5A1ELL 5,4N0)

i2EP6/.s 5 ELEVA7rl,q5.l ARE ~'

/J6FED -3,9 Lj& )4A)'MER.

FO,)q ?2-jRN.AP- HOLE No



-~~~~~~~~ -i FT-- - --- - r -- --

.7i - L r - C II -7,j/ - ,, -

.VERT~ICAL D1NCL E o__ C sG. M E D RIUVESL

CLASSIFICATION OFOMATERIALS

)JO - TCTAL '0, D OVER- , ISTUR -- _i 14_,_ _UB
1 ilw -5 F DAILLER, INSPE.CTORBR NSMLS - I-... .

*.D.-7 o6AAIJ GM p,3q.l 7 v

D OF'OL STARTED ( POMPL-D)

*3AV(--c)w/r.OP -- .

2 vERTCA . D i,, o _ DEG. FROM VERT ATE DRI ED -- --V'/A ------

TOTAL DEPTH OF ALE , STATIC GROUND VOTER AT ON
DEPT M/ CLASSIFICATION OF MATERIALS IBLOWS

I N6F., % SM( DESCRIPTION ) IPER FT.

_ GRPZwVH G/AY PR, RD.
6,1L7Y SAND (-SP-,SM) W14

:3.0- ,,,
- "," G . N/ Y /AY P9. 6RD). 5JL7rY

4."

6.0 - AN PR. 6RD. SAND,(Sf) WSP)

• L• //'$ R/tO'

GRE.ANISH GRAY PR- ORD.
-f . P/Z_ I(YJ&AND 76,c, 1I5 * F

-. 90" "

h .".TrqN P.R. GRO:. 5AND (,sfi FIV. 6WI. -40.

-- 12.0.. .
/ -,V/&,? A Y 5ANtD Y 7A r"

- CL-AY (CO) V//A 7-R, OF S3tZtL-.
ITS

- ST S: ~ooP l DoA'rE5 AR E S O

_ tJ_5F-D -31)1) Lt5 . PAM M E P ._

-. 8.0 , F
FORM 927 REMARKS ,H(N E'{ NG

:.:.. ."~ ~ ~ ~ ~ ~ W .- :... JS"..-.q. ".. ' E .p-(" - C 82 1 .- -. C.- OF.. . ,- . -; THI ,'. . 4. M AP," AB C F : : • -. : ,. -.f:



C .~'4.>-\ Ili-JIA ~A4IAEL ~ u
X-*- WNATiS 3- " 7JZE YPTEOFL . .

SMO B ILE L TiT ELEvAT~oN Ad~M-

iTA-_ __ __ . .,KL NPCT. TOTAk 4C C F 6V. y3D IIuPal J f S 4.JL-*D

C#(TO Cf OLER,.SETRI-

7F~vERTiCAL F=NCLIND ROW_ vc E RTD4TE DR ILL ED -..

-. 7; s ol:3 0' vIER9-,RDFN rTtAL NC. IJ CADRE BOXES ~ UTAL C,L P' R

~~~91~~AO Ciiil'Z ecm TEk FiRST F-WCAJNTERED AT
>' Epr :f HCVEATIC '3>flXNU WATER AT O N

EPTH W,/cCLASSIFICATION OF MATERIALS
NEPT, %,'C DESCRIPT !ON) IPEF r

E , /py $AN.D (SP RSrv(

* V/A -rR. o6r 5#i.L
-3.0 - -_ _ _ _ _ _ _ _ _ _ _ _ _ _

C7,1,6/iSt C,,fAY S5/L7rY ,SAND K SM) 1
11A/A 7TR. OF6W 1EL

*.SA'Ji (SRP-SM) W/A LIT, 6S IELL- (o
-6.0

Nl. i4 -AY (JLAYEY'

I 

,. 
,, .,



000 dwt and one of 79,000 dwt. They have indicated that they will change

two 80,000 dwt tankers for lightering when the project is improved. These

id be vessels of the Kenneth E. Hill class, with a length of about 763

t, a beam of about 144 feet, and a loaded draft of about 40 feet. These

ps are larger than any anticipated grain ship and bulk carrier. The LNG

kers which would be used by Tenneco would have a length of 948 feet, a

th of 135 feet and would be lightloaded for an entering draft of 34 feet at

cagoula. The crude oil tankers would average about 3 trips per week, while

LNG tankers would average about 1-1/2 trips per week; therefore, the oil

kers dominate the future traffic pattern and the Kenneth E. Hill was

ected as the design vessel for channel design. Recent information from

neco revealed that they plan to provide their own turning basin. With that

elopment, the LNG tanker was no longer a significant factor in the channel

ign.

nnel Alignment. The route of the improved channel would be generally along

same alignment as presently exists. (See Plate IX). Any deviation from

present alignment with the exception of Horn Island Pass, results in a

ked inpreas in dredging amount and hence cost, with no increase in safety

benefits. Examination of navigation charts (see NOS chart no. 11375)

tale-d that the naturally deep thread of the pass has migrated westward
ghtlv. Realigning the pass channel segment between the obvious limits of

upper and lower P.1. for about 500 feet to the west would have no effect

the overall amount of dredging. That change, along with reconfiguring the

Loral catch basin, should ease some of the shoaling problem caused by

erial being transported around the end of Petit Bois Island. The precise

lignment would be determined by a survey made shortly before the work is

!e. The authorization for this proposed improvement should allow for

"ther realignment in the future, should surveys indicate that the westward

,ration trend is continuing and realignment is warranted.

innel li.mLIts. The proposed improvement would begin at deep water in the

f of Mexi., or at about the 44-foot depth contour, and terminate in the

-,.2o1ia River at about station 49+60 (about Mile 0.9) and in Bayou Casotte

hbour .t at jun 31I+0N

nnt Depth. 'rhe, primary concern in design of navigation channels is estab-

, 1 n4 Lh.o rop, r channel depth. Channel. depths greater than the loaded

i i, draft ami+.hip of vessels using the waterway are required in order to

1. aft" yJT fa( 1i itate maneuverabi Lity. Factors which influence the

., n depth et i navigation channel in addition to the static draft amidship

ves,;, I optiat, trim, water salinity, tide variations, and characteristics
bottom a!a.erial. Some of these factors are determined by the hull struc-

and operatinp characteristics of the vessel while others are determined

the local geological and environmental conditions in the project area.

,hip in mot ion effects an apparent sinkage which is referred to as "squat".

ship does not sink relative to the water, but instead there is a lowering

the watr surface due to the passage of the ship. This results in the ship

nv, los-r to the bottom while in motion over a given location that it would

B-4
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i.-pt i , 1 ror tar i t l I I .I 1 ,. W W.I r V,).,!I

n. I I - q L IE [ 0 , s I 3t J At;1'z5 A

"iat report a Iso r,cmedid 1n- n inc simu atL ton tul s w it P.sK. ,c.,'i hir
pi Lots to d evelop add itL ionaI dat a and familiar z,:, pi lots with ship iporot ion.

Th Mobile District has recently completed the General Design Memtorandum for
Mobile Harbor Dt:epening, Alabama, dated August 1984. That proiec was
origtina-lly designod using the general guides presented in the Cummittee ""
Tidal Hydraulics Report No. 3, as referenced by EM Il10-1 -1607, whi-h was in
eftect when that report was submitted in October 1980. That giar~e has notw
been superseded by EM 1110-2-1613, dated 8 April 1983, which recommi-nds bank
, elarance factors for all conditions which were previoivly the minimum

-ilowances for ideal conditions. In addition, si at io, itAd - fare b(itotn
performed by CAORF and Waterways Experiment Station (WES). The -Than:e in
criteria, along with the results of those studies, showed that a reduction of

ihannel design width from 550 feet to 400 feet wnold bk. satisfactory if proper[

r),:nd widening was provided at each turn. ,StUd ti, 1o determine if further
width reduction is possible are still in progruss. Experience pained from th,.

'lobi~e P arbor studies was applied to the d(isL n tf the Pascagoula Harbor
channel. In recent discuss ions with CAORF st off rogarditg the Ton,rci itm I a
t ion, a pert tm'nt comment was madt,; "In many ways , the conc luli ions of the
Mobilet Study may be as relevant to your invest igat ions of Pascagoii la as th

,'arl er investigatLion for Tenneco. The long, straight narrow channels
connected by minor turns in areas of soft bottoms would likely result in
similar findings."

1.,,cal Conditions and Other Considerations. Mississippi Sound and vicinity, in

LommOn with o ther local gulf coast areas, has a diurnal tide with a mean range.
of '.5 ft.tet and an extreme range of 3.0 feet. Normal weather is relatively

T1Ild. 3ottoms ar, entirely sedimentary deposits formed over relatively recent

keologial periods. The existing sediments can sometimes be firm, but are
.ir,.I v ha rd , a nd rock is never tencount ered. Channel side slopes are very
flat, typically i ,n 5. Shoaling material in esto-irine channels originates

Ir,,n tpl i;, rinott and is typically a very soft organic clay mud. Bar channel

1 ;i' tit l V sand from littoral Lransp..rt.

Sw,,r, bo Id with (ho_, members of the. Past igoula Bar Pi t,)t; A.ssoci-- -

I '. 'h.'.V ri Sb ivp -i? tepre sent at ves, Tetintc., off i Ia Is, an.1 other tor rs

It ; i. wais stated that Pascagoila Harbor is well kn.wn -i; an ''asy'
,r; wi'h an ,- .l l ;af7,tv r.'LorA . For larzke sh;ips, the *i.-nn,] is

.r it ) I e -way his Is. 11,.rs :ons;ider the prest"nt ch.inniol width of 350
-in thb'- ma in h diine I as ad-ln;it e For allI present -ind pro ie( tted futuire

L -at f, . Thek 22 5- f -ot wi Ih of the lvoli Casotte Lhan oel is rest rict ive, but
.i1 i e hy Ia rge tankers. (TheVrun Shipping offit.ials have stated that

i i ann., width of 00 fer air ght he adequate tor their 80,00() dwt tarke r.

S's ign Vt ss. t . The, Chevron Co"mpany is presently light ering crude oi I from a
VI.CC in the go,,if to their refinery at Bayou Casctte usting two tankers , one of

B- 3
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iscagoula, Mississippi," 7 November 1979, CAORF 24-7914-01. The study used a
ithematical simulation model of Pascagoula Harbor conditions and LNC and oil
inker vessels. Selected combinations of wind and current conditions were
Lamined to investigate their resultant effect on vessel performance. The
IORF model was verified using a model of an 80,000 dwt tanker which had been
;ed and validated in previous studies. That tanker was considered to closely
)mpare with the CHEVRON FRANKFURT, which is actually in use lightering oil at
iscagoula. The 125,000 cubic meter LNG carrier EL PASO ARZEW was used to
)del the LNG vessel. Table B-1 compares the major characteristics of these
lips.

TABLE B-1

Comparison of Tanker Ship Characteristics

Length Beam Draft
Name DWT (feet) (feet) (feet) SHP

CHEVRON FRANKFURT 78,872 759 121 36-L 19,000

80,000 dwt CAORF model
(75 percent loaded) 80,000 763 125 34 20,000

EL PASO ARZEW N/A 948 135 34 / 40,000

*Most frequent arrival draft.
"Planned arrival draft.

imulation runs using the 80,000 dwt model were compared to data available on
he CHEVRON FRANKFURT. These runs were then repeated using the LNG vesstel.
opies of that report are on file in the District office and can be made
vailable upon request. The final recommendations of that report are quoted
erbatim below:

o Although there is no quantitative evidence indicatin? that channel
improvements are essential, qualitative assessment sipgests three arfeaS
to be considered for future port development.

a. The first area would be the widening of the Bayou Casotte Channel.
Providing a 300- to 350-foot channel would increase the available
channel for slow speed and tug assisted operation associated with
final port approach.

b. Widening or connecting the turns in Horn Island Pass would be a
potential port improvement after the widening of Bayou Casotte
ChannelI.

B-2
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APPENDIX B

DESIGN AND COST FSTIMAI'ES-
p

CHANNEL DESIGN

General. Full consideration was given to the Corps of Engineers Aesijn cri-
teria contained in EM 1110-2-1613, HYDRAULIC DESIGN OF DEEP-DRAFT NAVIGATION
PROJECTS, dated 8 April 1983. However, it was determined that significant
deviation from Corps criteria was justified in the present case. Considera-
Lions of channel width involved estimation of vessel traffic density to deter-
mine whether a two-way or a one-way channel would be needed. Other factors
influencing the formulation of channel width include environmental condit ions
in the area such as winds, waves, currents, and tides as well as the nature or
character of the bottom sediments. A final consideration was a report Con-
ducted by the computer aided operations 'esearch facility (CAORF) for the
Tennessee Gas Transmission Company (TENNECO) which investigated the abi!,Ltv of
a LNG carrier to safely transit the (.xisting channels at Pascagoula Harbor.
Recimnended dimensions and design rationale will be discussed in greater
detail below.

A nominal depth of 42 feet for all channels was selected by -coum).c optimiza-
'ion and an additional 2 feet for wave action were added to the entrance
channel, making that channel 44 feet deep. Allowances of 2 feet for advanced
maintenance and 2 feet for dredging tolerance were made in computing dredging .
quantities. The existing width of 350 feet in the Pascagoula River channel is
considered adequate for all present and projecteo traffic but the Bayou
Casotte channel should be widened from 225 feet. to 350 feet.

'ie improved channel dimensions should be constructed along the existing
alignment, with the minor exceptions discussed below. The Bayou Casotte .
lhannol woud be widened on both sides of the existing centerline to the bayou
niu t h. The F,, trince C-anneI would bein at deep water, or about at the
44-foot depth contour, ;n the Culf of Mexio and end at P.1. I (Mile 11), the
nnd nrth of ,Nt I t B.ois Island, which marks the trars tt In to the Mississippi
Sound hanneI . T',, tmproved port ion of thk Pasc agou I a River channe 1 would end
.st f.,ns tr.,an of the ratn klevator. The improved Ravou Casott e channel

woo! n ; i d, a .,' turni v h.asin jo';t insi(!e th, moth of the b;ivou and would
end 1)t . nortilern lImit of that has in.

AppiaJI Prior Studies. During the present study it. was learned that the
CAORF ",.'sarch Staff at the National Marttime Research Center, Kings Point,
New 7, 'wrk, had performe d a simulat ion strdy for Tenneco for a LNG ship at
Pascagroola Harbor in which the existing channel dimensions were used. That
report was usod by Tenneco in their cons iderat ion of Pascagoula (actually
Bayou Casotte) as the site for a ING terminal. Tht report title is "Invest i-
gation of Limiting Channel Conditions for LNG Vessel Transit Into the Port of

B-I



Appendix B, Design and Cost Estimates,
has been extensively rewritten as the
result of high-level re~view. While
much of the original material has been
retained, the changes in pagination
made it impractical to identify pages
containing revisions individually.
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be t at Lct ly at the na!e oc at ion. The amount of i nka.I, wh ch ccrs

idet on the oed of the vessel through the water, the' l )ss, sect ional area

Of th "hunIel, whether it is through a wide or narrow wa'lt-wav, whether the

s,, -s t is i ss iig or ',,ertaking another -essel, the 1oc." 'on of the vessel

jd  r, lat iv- t,, the.: ccntvr I in,- of the channel, and the h.ll characteristics of

the sh ip i tseIf. .t\ iot'lh the s ukage eff ,ct is most pronoun,, d in restricted

,anals and ,-narint L. in ,;hatlow ,stuarias, i occurs under all (,ondiL i on, if

steaming.
Since the existing project heing con31 r'd fer improvement ,onsists ,of an

open wat,-< channel in a naturally shallow hay (Mississippi Sound), the equiva-

> t ~f a land cit canal (inside Bayou Casottre), and a river section (above

T' ioiitLh of Pas.agoa River), each having different characterlstics, vessel
squoit .:ou II vary betweeii the-. three sections. The sound channel, although
.ubject to cross current and wind effect, is wider, not completely confined
and not expected to induce vessel squat to the extent of the Bayou Casotte and

Pascagoula River s-ctions. Those sections would afford some protection from

wind effects and would not be subject to cross currents.

No definite allowance for squat can be fixed that would be applicable to all

vessels on a particular waterway. However, based on available information, it

is considered that an allowance of 1 foot would be generally adequate for the
vessels expected to use the channel.

Another factor which must be considered in computing vessel clearance is the

additional sinkage which occurs when the vessel passes from sea water into

fresh or brackish water having a lower specific gravity. However, since the
improved channel would be only 8 feet deeper that that presently existing and

since salt water tends to follow deep water paths, it is estimated that after
construction of the improvements the additional sinkage due to the slight
change in density of the water would be insignificant. Therefore no allowance

was made for this factor.

a ccordi,,,n to navigation interests, ',._ssels are often trimmed so that the stern
is from 1 to 3 feet deeper than the bow (4 feet for LNG carriers). This is
,'on,- to give the vessel better handling characteristics. An average allowance
'J I foot added .o the mean draft amidships is considered warranted for this
fa. Lor.

Other factors which influence vessel sinkage below static draft such as pitch,
ro, , and heae, occur under the influence of strong wind and wave forces in
open sea conittin's. Provision of a depth in the outer bar channel 2 feet
greater than in the, more pr.,tocted so'and channl has proven to he sat isfactrv
fcr vr'ssi-aS s <.' the existing pro ject.

a, ) .n'a r, , rIft aliowact_ ; di s i:; 'd 1h1 far, a c leI ra n. Is 'I o
I'd Y tw , n - , . h lp kll r te :at . ' f J Io ,ha rn' ' ,Is a ;! v lrn n ra'

I i ,t. r' - tl. .a ; I- t F r f',It If

it

0 -



* In view of the draft allowances and clearances discussed in the preceding
paragraphs for vessel squat, trim, wave action in exposed channels, and safety
clearance, a total depth of 6 feet over the outer bar and 4 feet in the inner
channels in addition to the mean static draft of expected vessels is consid-
ered appropriate.

* Navigation benefits were derived in Appendix C for several channel depths in
the range considered. A comparison of annual benefits and charges are shown
in both that appendix and the main report. Under all alternatives considered,
maximization of benefits was realized at the 42-foot depth. Since vessels do
n rot necessarily operate according to Corps criteria, due allowance for actual
operating practices was made in computing benefits.

One-way Traffic. For many years the Pascagoula Harbor project has been
operated as a one-way channel for all large vessels. It is the consensus of

b both the Bar Pilots Association and the Port Authority that there is no fore-
seieable need to change this operating mode. However, an analysis of vessel
deLays using the SLAM 11 computer program was performed and discussion of the

rslscan be found in Appendix C. It was found that the reduction in delay
_o~ts was not sufficient to support widening the channel for 2-way traffic.

Table B-2 presents a summary of estimated vessel traffic expected to be
calling at the port of Pascagoula and at Bayou Casotte for selected years
throughout the life of the proposed plan. As indicated, the total number of
deep draft vessels calling at the port at the end of the project life is
1,563. These figures are based on projected commerce and weighted average
capacities of vessels anticipted to move over the waterway. Based on these
assumptions, one deep-draft vessel would enter the Pascagoula Ship Channel
approximately every 5.6 hours. in view of the distribution of expected

* commerce bewtween the two ports and various terminals, the indicated traffic
densities are considered to be well within the capacity of the proposed
waterway.

It is not anticipated that barge traffic will be sufficiently dense to consti-
* tute a major hazard to deep-draft traffic, In addition, the I on 5 sideslope

commnon to this area provides a safe barge channel width of 150 feet over the
* sideslope and completely outside the ship channel (see Figure B-1). For
* comparison, the authorized width of the GIWW is 150 feet through this region.

With a large ship centered in the channel and the tow centered over the
sideslope clearance (a conservative assumption) there would be 148 feet of
clearance between them, which seems adequate for safety. South of the inter-

* Section between the Pascagoula River channel and the Bayou Casotte channel,*
the natural depths in Mississippi Sound are sufficient for a barge to

* completely leave the ship channel with safety. In addition, there is good
* Loordination between the ship pilots and the tug captains via two-way radio

and ship/barge passing is not considered to be a problem by the pilots.

Channel Width. Determination of an adequate channel width is dependent upon
* the vessel beam and other characteristics, traffic density, one- or two-way

traffic, the alignment of the channel, and the environmental forces to which
vessels navigating the channel would be subjected. With the exception of the
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Table B-2

Summary of Deep-Draft Vessels Calling at Pascagoula
Harbor for Selected Ye~ars During the Project Life

Number of vessels
Channel Depth 1995 2000 2010 2020 2030 2040 2044

38-Foot Channel

Pascagoula River
Channel 206 228 273 319 366 414 434

Bayou Casotte
Channel 1157 1172 1208 1245 1291 1337 1356

TOTAL 1363 1400 1481 1564 1657 1751 1790

42-foot channel

Pascagoula River
Channel 144 156 188 222 254 290 306

Bayou Casotte
Channel 1064 1079 1113 1150 1194 1238 1257

*TOTAL 1208 1235 1301 1372 1448 1528 1563

turns discussed in "Bend Widening", the considered channel alignments would be
straight. Cross currents and wind forces are expected to affect navigation in
the Mississippi Sound channels to a greater degree than in the those portions
in the inner harbors.

Bottom width of the channel was determined on the basis of a loaded design
vessel (crude oil tanker) transiting the channel under one way conditions.
According to EM 1110-2-1613, dated 8 April 1983, a channel with a bottom width
of 430 feet should be recommended. In consideration of the other factors
discussed above, however, it is recommended that a channel width of 350 feet
be considered ample for the present study and that the final width be deter-
mined by the simulation modeling required by ETL 1110-2-289, ENGINEERING AND
DESIGN, SHIP AND TOW SIMULATORS, dated 5 December 1983, during the next phase
of study. In view of the indications that a 300-foot width might be adequate,
this position is considered conservative.

Entrance Channel. The present entrance channel alignment is the result of
historical modifications which have produced a channel crossing the opening
between Petit Bois and Horn Islands at an angle to the observed tidal dis-
charge. Data from the Mississippi Sound numerical model (Figure B-2) indi-
cates direcL cross currents of 0.7 feet/second south of Horn Island Pass and
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other cross currents of 0.4 feet/second north of the pass. These currents are
generated in the model by an ebb tide and a northwest wind of 9 miles/hour.
These currents are located in the transition between the Gulf of Mexico and
Mississippi Sound and when combined with increased wave action can cause
serious navigation problems.

In discussions with the bar pilots they have stated that it is not uncommon to
encounter cross currents in the entrance channel which they estimate to be in
excess of I knot. A ship transiting that channel under those conditions must
travel at an angle to the channel centerline to compensate.

Results from the CAORF simulation experiment performed for Tenneco indicated
that the LNG tanker could safely navigate the existing channels at Pascagoula
Harbor. However, those test results also indicated that under certain adverse
conditions the width of the swept path of the entering tanker was approaching
the width of the entrance channel.

Based on this information and experience from the design of the Mobile Ship
Channel, it is recommended that the gulf entrance channel be 200 feet wider
than the more protected sound channel for a total channel width of 550 feet.
In addition, the bends at each end of Horn Island Pass should be widened an
additional 50 feet. Since the resulting distance between bend widening
tangents is short, and Horn Island Pass presents the most serious navigation .

problems, it is recommended that all of Horn Island Pass be widened between
the bends to provide a total width of 600 feet. Widening of the entrance
channel should begin with a transition section starting about I mile north of
the north end of Horn Is land Pass and extending to the end of the channel in

- the Gulf of Mexico.

Entrance Channel Impoundment Basin. During prior improvements, an impoundment
basin about 1,500 feet long and 200 feet wide and at channel depth was con-
structed between Petit Bois Island and the entrance channel (see Figure B-3).
The basin was intended to catch littoral drift moving westwardly around that
island and facilitate its removal by pipeline dredge. However, the volume of
drift moving along the gulf face is sufficient to push a shoal across the
basin in a relatively short time after dredging so that it begins to intrude
into the channel and hinder navigation. In addition, the material removed by
pipeline dredge has not been effectively returned to the littoral system. To
provide beneficial use of the sand removed from the entrance channel, it
should be deposited in a nearshore area where it could return to the system.
To facilitate the use of a hopper dredge, it is proposed to reconfigure the
basin so that it lies beneath, rather than beside, the channel (see Figure
B-4). For the purpose of the present study, a replacement on a purely volu-
metric basis was used. That change should have no significant effect on the
existing flow conditions. During detailed design, further attention will be
given to optimizing the effectiveness of the basin.

Bend Widening. Due to the displacement resulting from the tendency of the
stern of a vessel to follow a path to the outside of the bow track, widening
of channels at bends is essential for safe navigation. All bend widening
would be in accordance with the cutoff, or apex, method presented in
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EM 1110-2-1613. The two turns in Horn Island Pass, with a total deflection of
47 degrees, were discussed above. Other areas considered for widening were:

(1) The intersection of the Pascagoula River and Bayou Casotte channels,
where the bend into the Pascagoula River channel would be widened to 250 feet
from the present 150 feet and the poitic between the two channels would be
relieved an additional 500 feet to !.000 feet,

(2) The 44 degree double turn at the upper end of the Pascagoula River
leg, which would be widened by 280 feet, and

(3) The 15 degree turn at the entrance to Bayou Casotte, which would be
widened to 100 feet from the existing 50 feet.

Detailed hydrographic surveys will be required prior to final design. In
addition, particular emphasis will be made on bend widening in the proposed
simulation study and further modifications will be made as indicated.

Turning Basin. Users of the Bayou Casotte channel must now traverse about a
mile of relatively congested waterway to utilize the turning basin at the
north end of the bayou channel, with commensurate costs and hazards. Provi-
sion of a basin at the mouth would decrease congestion in the upper channel
and thereby improve navigation safety. Chevron Shipping officials have stated
that they would prefer to turn their lightering tankers loaded and moor them
for unloading facing south as an additional safety factor. This is considered
impractical and unsafe under present conditions since it would require moving
a heavily loaded tanker with a floating fender system tied alongside through a
congested waterway. The newer 80,000 dwt tankers have a fender system which

* can be deployed by deck machinery as they approach the dock.

In accordance with EM 1110-2-1613, the proposed turning basin was designed to
provide a minimum circular turning area with a diameter of 1,150 feet (1.5 x
763 rounded). The 1,150-foot turning diameter includes the proposed 350-foot
channel. However, based on an evaluation of the factors in that area, it is
recommended that the short side of the basin be reduced to 600 feet from the
1,150 feet indicated by Corps critera. The Chevron Frankfurt, with a length
of about 760 feet, is presently turning in the present basin with a width of
950 feet. Fresh water inflow into the bayou is very low under normal condi-
tions, so that the only currents are tidal and wind and wave action have a
minimal effect on turning vessels. Side slopes within the basin will be flat
(I on 5) and the bottom will be soft mud.

The basin would be centered on Station 170 + 00 N inside the mouth of the
bayou. The turning basin would terminate at about Station 181 + 00 N which
would also be the end of the improved channel for Bayou Casotte. Figure B-5 . -

shows the general layout and dimensions of the proposed turning basin.

DREDGED MATERIAL DISPOSAL

Bayou Casotte Channel. The new work material from widening the Bayou Casotte
channel from 225 feeL tu 350 feet and constructing the new turning basin,

B- 13
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estimated to be 6,260,000 cubic yards, would be removed by pipeline dredge
discharging into bottom-dump hopper barges to be transported some 14 mil es
southwest into the Gulf of Mexico and dumped between the 50- and 60--foot dupth

ont ours. The turning basin i., within the polluted port ion of ti~e bayou;
however, the pollutants are mostly concntratud in the top 4 f I. Sine mot
of the turning basin is ii previously undisturbed material, pollutants will
therefore be diluted to well below acceptable limits during constLiiction
dredging.

Inner Harbors-Pascagoula and Bayou Casotte. Deepening the Pascagouli River
portion would require the removal of .in estimated 623,000 cubic yards of
polluted material which would be placed in the Double Barrel disposal area.
That amount would not significantly affect the long-term disposal capacity of
that area. Future maintenance material from Pascagoula River would be placed
in either the Double Barrel area or in the Singing River Island area, as indi-
cated by good management practice at the time. Future maintenance material
from the inner harbor at Bayou Casotte, including the turning basin, would be
placed in the Greenwood Island disposal area.

Main Channel. New work material from deepening the present 350-foot wide
channel from the mouth of the Pascagoula River to the junction with the Bayou
Casotte Channel and then south to the Beginning of the Entrance Channel at
Horn Island Pass would require dredging 4,866,000 cubic yards of material.
The material would be removed by pipeline dredge discharging into bottom-dump
hopper barges which would then transport that material some 14 miles southwest
into the Gulf of Mexico to be dumped between the 50- and 60-foot depth con-
tours. All future maintenance material from the channels within Mississippi
Sound, which would also include the Bayou Casotte leg between the bayou mouth
and the junction with the Pascagoula Channel, would be placed in the open
water disposal areas in Mississippi Sound which are presently in use.

Entrance Channel. Hopper dredging the entrance channel would require the
removal of 3,348,000 cubic yards of sandy material from Horn Island Pass and - .
the outer bar. Depending upon the size of the dredge performing the work, the
material would be placed between the 15-foot and 30-foot depth contours in an
area to the southeast of the east end of Horn Island. That area is presently
designated as Area D on Plate IX. Sandy material placed in thaL area should
generally move to the northwest, nourishing the eroding end of Horn Island.

RE LOCATIONS

Usually relocations are the responsibility of the !ocal sponsor. However, at
Paskagoula Harbor relocation of the cable and pipelines is the responsibility .'
,of the owners, since this was a ctndition !n the ;rnit for construction under
S t ion 10 of the River and Harbor Act ol' 189'.

1-b-1 A t lephone ,a '.. beloniinir n o the Siuthl ntrai ,, l rel. 'h,.'i
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licates that the top of the cable is 48 feet below mean low water.
!pening of the Pascagoula River Channel will require the relocation of the
ole to a minimum depth of 52 feet.

elines. Three submarine pipelines cross the project channels. One 20-inch
ide oil pipeline owned by the Chevron Pipeline Company crosses the Bayou
iotte Channel about 1-1/2 miles south of the bayou mouth. It also crosses . -

Pascagoula Channel about 3-1/2 miles south of the river mouth. The
)-of-line (TOL) elevation at each crossing is 50 feet below mean low waler
,W). The two remaining pipelines, 12-inch and 16-inch natural gas lines,
owned by the Chandeleur Pipeline Company. They cross the main channel

)ut 3/4 mile south of the intersection of the two channels. The TOL eleva-
)n for the 12-inch line is -50 feet MLW and for the 16-inch line is -60 feet
4. In addition, two "blanks" for future use, a 12-inch and a 20-inch, have
-n installed at the same location. Both blanks have a TOL elevation of -60
!t MLW. All pipeline crossings were authorized by Department of Army
rmits.

-sent standards require 10 feet of clearance from the bottom of the channel
the TOL elevation for safety purposes. All pipelines with a TOL above
2vation -56 feet would therefore have to be relocated. The Chevron pipeline
Ald have to be relocated where it crosses both channels. The 12-inch pipe- p

ie owned by Chandeleur Plipeline Company would have to be lower-d to at.
ast 56 feet below MLW. The other pipelines are not affected.

LTURAL RESOURCES

the tip of Greenwood Island, within the area which would be dredged for the
nstruction of the proposed turning basin, there are two archeological sites
th both prehistoric and historic value. These are sites 22Ja5L6 and
Ja618. Prior to construction, those sites would be excavated and recovered
tifacts would be preserved and curated. These sites are presently being
oted by collectors; therefore, this action is favorable to State officials.

rIGATION

e recommended plan would result in the unavoidable loss of approximately
ur acres of emergent wetlands, located at the southeast tip of Greenwood
land, during the construction of the Bayou Casotte turning basin. In order
mitigate for the loss of this habitat, it is proposed that six acres of
sturbed wetland habitat located south of the Greenwood Island disposal site
restored to its previous natural emergent nature. The impacts to this

ca, associated with the use of the Greenwood Island disposal area, have
suited in increased elevations in portions of the wetland and impoundment of
her areas. By shaving down and removing high areas, daily tidal inundation
Uld be restored and the area would begin to function as a productive wet-
ad. The necessity and justification for this action are discussed in much
eater detail elsewhere in this report.
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COST FSTIMATES

Costs consist principally of dredging. These costs are based on current
priLcs for mainLt-rnance dredging at Pascagoula Harbor and information received
from the Water Resources Support Center. The first costs given in this
appendix were estimated for the selected plan (Modified Plan A) as described
in DETAILED DESCRIPTION OF THE SELECTED PLAN in the main report. Dredging
costs were based on the quantities of new work for the selected plan listed in '"
Table B-3. Estimated first costs, shown in Table B-4, are based on October
1984 values. That table also includes the estimated costs for advanced
engineering and design.

INTEREST DURING CONSTRUCTION (IDC)

IDC was computed using the uniform series compound amount factor (USCAF)
method for the estimated construction period of the pipeline dredging. Since
the hopper dredging would take about half the time as the pipeline work, it
would be logical for that work to begin about the middle of the period so all
construction would finish concurrently. The total construction cost was
assumed to be expended uniformly each month over the construction time and IDC
was computed using the USCAF with an 8-3/8% interest rate. It is recognized
that this is only a crude approximation to actual conditions and slightly
overstates the actual IDC. The method is simple to use, however, and the
result is conservative.

ANNUAL CHARGES

Total annual charges are summarized in Table B-5. These include interest,
amortization, and future maintenance for the considered plan of improvement.
Charges are given for both Federal and non-Federal interests. Estimates were
based upon October 1984 dollars, an interest rate of 8-3/8%, and an economic
period of analysis of 50 years (1995-2044).

PLANNING, DESIGN, AND CONSTRUCTION

In accordance with SADvR 1110-2-4, dated 22 August 1983, an estimate of
Continued Planning and Engineering costs is shown in Table B-6 and a summary
time-scaled network showing preconstruction planning and construction is shown
on Figure B-6.
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Table B-6

Estimated Cost
Continuing Planning and Engineering

Estimated
Item Cost ConLingencies

Public Involvement $ 26,000 $ 5,000
Cultural Resource Investigations 312,000 52,000
Environmental Studies (except FWS) 324,000 55,000
Fish and Wildlife Studies 26,000 5,000
conomic Studies 38,000 6,000

Surveying and Mapping 125,000 21,000
Hydrology and Hydraulic Investigations 151,000 26,000

(i-ncluding modeling)
Foundations and Materials Investigations 250,000 42,000
Design and Cost Estimates 62,000 10,000
Real Estate Studies 12,000 2,000
Study Management 125,000 21,000
Report Preparation 62,000 10,000
Supervision and Administration 307,000 52,000

TOTAL $1,820,000 $307,000

B-22
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Table 8-5

Annual Charges for the Selected Plan

Item Amount

INITIAL FEDERAL COST $45,529,000

INTEREST DURING CONSTRUCTI,.4J 2,006,000

TOTAL INVESTMENT 47,536,000

FEDERAL ANNUAL CHARGES

Interest ($47,536,000 @ 8.375%) 3,981,000

Amortization ($47,536,000 @ 0.1529%) 73,000

Maintenance Dredging
Increase due to larger channels

(Pipeline-120,000 cy @ $1.31/cy) 157,000
(Hopper-33,000 cy @ $4.05/cy) 134,000

TOTAL FEDERAL ANNUAL CHARGES 4,345,000

INITIAL LOCAL COST 11,750,000
INTEREST DURING CONSTRUCTION 518,000

TOTAL INVESTMENT 12,268,000

NON-FEDERAL ANNUAL CHARGES

Interest ($12,268,000 @ 8.375%) 1,027,000

Amortization ($12,268,000 @ 0.1529%) 19,000

Maintenance Dredging

Increase due to larger channels
(10,000 cy @ $1.31/cy) 13,000

TOTAL NON-FEDERAL CHARGES 1,059,000

TOTAL ESTIMATED ANNUAL CHARGES 5,404,000

S-. _ _ _ __-_1
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Table B-4 (Cont)

Estimated Initial cost for the Selected Plan

Unit Quantity Total

Item Unit Cost($) Cost

NON-FEDERAL COST
Diking and Weirs LS $ 90,000

Relocations LS 8,334,000
Dredge Berthing Areas
Pascagoula River Inner--Harbor--
upland disposal CY 0.97 172 167,000

Bayou Casotte--open gulf
disposal CY 2.00 50 100,000

Subtotal 8,691,000
Contingencies (25%) 2,173,000
Engineering and Design 326,000
Supervision and Administration 543,000

TOTAL NON-FEDERAL CONSTRUCTION COST 11,733,000

TOTAL PROJECT CONSTRUCTION COST 57,199,000

Fish and Wildlife Mitigation LS 60,000
Contingencies (25%) 15,000
Engineering and Design 2,000
Supervision and Administration 4,000

TOTAL FISH AND WILDLIFE MITIGATION 81,000

FEDERAL SHARE 64,000
NON-FEDERAL SHARE 17,000

TOTAL INITIAL PROJECT COST $57,280,000

.5 t,. ~~m h .d i i . . ... .. . .i



Table B-4

Estimated Initial cost for the SelecLd Plan

Unit Quantity Total
Item Unit Cost(S) Cost

09 CHANNELS

Entrance Channel
Hopper dredging CY $3.00 3,348,000 $10,044,000

Mississippi Sound Portions--
b All Channels Pipeline

Dredging (with dump barges

to gulf) CY 2.00 11,075,000 22,152,000

Main Channel--Inner Harbor
Pipeline Dredging CY 0.97 451,000 437,000

*O (with upland disposal)

Mobilization &

Demobilization LS 944,000

Subtotal 33,577,000
* Contingencies (25%) 8,395,000

TOTAL CHANNELS 41,972,000

18 CULTURAL RESOURCES
Salvage LS 78,000
Contingencies (25%) 20,000

TOTAL CULTURAL RESOURCES 98,000

30 ENGINEERING AND DESIGN 1,262,000

31 SUPERVISION AND ADMINISTRATION 2,103,000

TOTAL INITIAL FEDERAL COST (Corps of Engineers) 45,435,000

OTHER FEDERAL AGENCIES
US Coast Guard--Aids to Navigation 31,000

TOTAL INITIAL FEDERAL COST 45,466,000
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SYNOPSIS OF ECONOMIC REANALYSIS

The Economic Appendix to the Survey Report for Pascagoula Harbor, dated
September 1984, was based on field information obtained during 1980, 1981,
and 1982. During the Board of Engineers for Rivers and Harbors (BERH)
staff review of the report in January 1985, a new field survey of the area
was undertaken to provide current information concerning the different
commnodity movements utilizing the two channels in Pascagoula Harbor. The
survey revealed that significant changes had occurred which required that
benefits be reanalyzed for the project.

Results of the new survey showed that grain and crude petroleum tonnages
had reduced from those shown in the report. It was also found that
petroleum coke had recently began to be exported from Pascagoula. This
movement did not exist when the original field information was obtained.
It was also found that the LNG facility had plans for a separate turning
basin. This was also not known when the Economic Appendix to the report
was written. In addition, it was found that tug service for the LNG
vessels had not been considered for these vessels operating on a 42-foot
channel.

Corrections to the Economic Appendix in the form of revised pages would
require that almost all of the pages and text be revised. To minimize
corrections to the original text, pertinent information has been taken from
the appendix and used to revise the economics associated with the project.

The following text and tables describe all of the changes and the resulting
9 effects on the benefits to each channel involved at a 42-foot depth. When

appropriate, footnotes are included in the tables which directly relate to
the tables in the Economic Appendix that are being revised. Only benefits
for the 42-foot channels were revised. Procedures used to maximize
benefits for the crude petroleum and the LNG vessels have not changed. The
benefits have been revised downward, but relationships remain the same.
Benefits to petroleum coke represent only 7 percent of the total benefits
to Bayou Casotte. Therefore, these additional benefits would not support
either lesser or deeper channel depths. Because of these considerations
changes to benefits at depths other than 42 feet are not considered
necessary at this time.

REANALYSES OF THE ECONOMICS FOR PASCAGOULA HARBOR, MISSISSIPPI

INTRODUCTION

The Economic Appendix to the Survey Report for Pascagoula Harbor was based
primarily on field information obtained during 1980 to 1983. During the
BERH staff review of the report in January 1985, another field survey was
conducted to verify the findings in the Economic Appendix. This field

Added: March 1985
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survey revealed that significant changes had occurred which required that
the economics of the alternative plans be reanalyzed. The following
paragraphs describe the changes and the resulting effects on benefits to
the area involved.

GRAIN

Basis for Change. Discussions with the Louis Dreyfus Company (LDC) re-
vealed that 1984 exports to grain were about 868,000 tons as compared to
about 3,800,000 tons exported in 1979. According to officials at LDC, 1979
was a peak year for grain exports and this volume is not expected to be
haidled again. However, they believe that exports were at a minimum in
19o3 and began a continuing increase in 19&4. They fully expect exports to
reach 2,000,000 tons by the late 1980's. They would not project higher
volumes after that time. For this reason, grain exports are shown to grow
from about 868,000 tons in 1984 to 2,000,000 tons in 1995 and remain con-
stant at that volume throughout project life.

Effects from Channel Deepening. The company officials at LDC stated that
it was their belief that the company controlled movements would take full
advantage of a deeper channel and that most of the grain exports would be
loaded to the maximum draft possible at Pascagoula.

Distribution of 1984 Exports and Savings. Detailed information was ob-
tained from LDC concerning individual vessel movements of grain in 1984.
Total tonnage involved in these movements was 825,500 or about 95% of the
total exports in that year. Of this total tonnage, LDC controlled the
vessel movements for 28 percent of the tonnage loaded for export.

Consideration was given to these depths in allocating tonnages to the
different areas with foreign port depths of at least 39 or 42 feet depend-
ing on the destination of the grain. The results showed that 410,455 tons
or about 49.7 percent of the grain loaded at Pascagoula met the above re-
quirements. This tonnage was distributed to four regions in the world
based on actual destinations obtained from LDC. Table 1 below shows this
distribution. it should be noted that of the 410,455 tons, LDC controlled
only about 3.5 percent of the total.

Table 1

DISTRIBUTION OF GRAIN EXPORTS-1984
(Tonnage with Savings)

DESTINATION TONNAGE SAVINGS PER TON %OF TOTAL

Far East 224,474 $0.84 54.7

Black Sea 51,382 1.82 12.5

S. Africa 53,420 1.95 13.0

W. Mediterranean 81,179 1.37 19.8

410,55 825,544 =49.7%

Added: March 1985
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Phe tonnagFs shown in Tab e I 'ru then a,i t d to amko the t aot [I; a.g!..
w1th the tota grain exported in [984. [he percett!Ligr s shown in lab ,
were used to make tLhese adjustments. Savings per ton were taken from T-dl
36 --n pages C-64 and C-65 of the Economzc Appendix to the Septmnber 19814
Feasibility RepoLt for PascagouIa liarbor. South Africa is a new foreion
port that was not considered in the uriLtial economic analyses. The
savings per ton have been calculated to lob $1.95 considering an 8r) percent
empty backhaul. These data are shown in Table 2.

Table 2

DISTRIBUTION OF ADJUSTED GRAIN EXPORTS-1984

(Tonnage with Savings)

868,387 x 49.7 = 431,588

DESTINATION TONNAGE SAVINGS PER TON % OF TOTAL SAVINGS

Far East 236,079 $0.84 54.7 $198,306

Black Sea 53,949 1.82 12.5 98,187

S. Africa 56,106 1.95 13.0 109,407

W. Mediterranean 84,454 1.37 19.8 115,702

431,588 100.0 $521,602

Distribution of Exports and Savings in 1995. As discussed before, LDC
officials fully expect exports to continue to grow to about 2,000,000 tonsO by the late 1980's. This is supported by exports increasing from about
400,000 tons in 1983 (an all time low) to about 868,000 tons in 1984.

The 2,000,000 tons of grain exports were accepted as 1995 exports. These
tonnages were adjusted downward to reflect the overall distribution shown
in Table I. This tonnage was then assigned to the different regions in the -"

world as shown on the same Table. Savings per ton were obtained as
explained above. The results of these distributions of tonnages and
savings are shown below in Table 3. The tonnages and savings shown in this
table represent a 3.5 percent of exports controlled by the LDC.

Table 3

DISTRIBUTION OF ADJUSTED GRAIN EXPORTS -1995

(Tonnage with Savings)

2,000,000 x .497 = 994,000

DESTINATION TONNAGE SAVINGS PER TON % OF TOTAL SAVINGS

Far East 543,700 $0.f 54.7 457,000

Black Sea 124,300 l._ 12.5 226,000

S. Africa 0 ,z00 1.95 13.0 252,000

W. Mediterranean 196,800 1.37 19.8 270,000

Totals 994,000 100.0 $1,205,000

Added: March 1985
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Officials with LDC have stated that the company will take full advantage of
a deeper channel for those movements in which they control the shipping.
Specific data on individual vessel exports showed that 28 percent of the
total exports were controlled by the company. Only 3.5 percent of this
total is involved in tonnages associated with savings. It does not seem
appropriate to determine savings based on this distribution expecially
since the company has stated that they will take full advantage of a deeper
channel.

To compensate for this, it was estimated the controlled movements would in-
crease from 3.5 percent to 14 percent. This means that 1/2 of the control-
led traffic would realize savings in 1995. The increase of 10.5 perceit
was multiplied by 2,000,000 tons to obtain the adjusted tonnage receiving
savings. The 1995 tonnages increased from 994,000 tons to 1,204,000 tons.
This changed thf percent of total tonnage receiving savings from 49.7 to
60.2 percent. The additional tonnages were distributed proportionately
based on the percentages shown in Table 1 through 3. All of these computa-
tions are shown below in Table 4. These savings are believed to be the
most representative of those that will occur by 1995; therefore, they are
the recommended average annual equivalent benefits to be used for feasibil-
ity purposes.

Table 4

DISTRIBUTION OF ADJUSTED TONNAGES AND.SAVINGS FOR GRAIN -

1995 THROUGH 2044- 2/
(Includes adjustments to Controlled Exports)-

.105 x 2,000,000 Tons = 210,000 Tons + 994,000 Tons = 1,204,000 Tons

DESTINATION TONNAGE SAVINGS PER TON % OF TOTAL SAVINGS

Far East 658,600 $0.84 54.7 553,000

Black Sea 150,500 1.82 12.5 274,000

S. Africa 156,500 1.95 13.0 305,000

W. Mediterranean 238,400 1.37 19.8 327,000

Totals 1,204,000 100.0 $1,459,000

-/Replaces all data shown on Tables 45 and 46 in the report for a
42-foot channel in 1995. Tonnages and savings are constant throughout

2 .project life.
-/Increased LDC Controlled Shipments From 3.5 to 14%.

Added: March 1985
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ng t i ntervL s w th Chevron o ficials i T I Januar v h, , r I (' %q
i vht rs uo lV about 75 p rcent of t t tot on naa. {-f 16 ,718 ,00:) refined
each year. This restriction is brought about by available dock, <pace whieL,
limits the existing operation to handle about 225,000 barrels of crude per
day. The crude weighs about 7.5 pounds per gallon, and thece are 42
gallons per barrel. This restricts the 365-day operation to about

12,935,000 tons or about 77 percent of the refinery's capacity to dockside
unloading. The company's estimate of 75 percent is used in the revised
benefit analyses. The remaining 25 percent is obtained through the com-
pany's pipeline from Empire, Louisiana. A substantial part of this 25 per-
cent is lightered to Empire from the VLCC's and ULCC's in the Gulf of
Mexico which handle the lightered petroleum movements into Pascagoula. The
company officials have stated that a 42-foot channel will allow an addi-
tional 10 percent or about 1,672,000 tons to be handled at the dock because
of more cargo handled by the larger vessels.

Determination of Benefits. Savings per ton of $0.94 as shown in the report
is still valid. However, the original 16,718,000 tons have been reduced by
25 percent or to 12,538,500 tons. This represents revised benefits to the
lightering operation of $11,786,000. The 10 percent increase in efficiency
or about 1,672,000 tons are associated with reduced pipeline costs since a
substantial part of the tonnage is lightered into Empire, Louisiana rather
than Pascagoula. The costs of moving by pipeline is $0.25 per barrel
according to officials at the refinery. There are 6.35 barrels per ton;
therefore, the 10 percent increase in efficiency represents savings for
10,615,930 barrels of crude that would have moved by pipeline. This repre-
sents additional benefits of about $2,654,000. Total revised annual bene-
fits to crude petroleum are $14,440,000. This replaces savings shown in
Table 47 on page C-81 for 42 feet. Tonnage should be revised to 14,210,500
as explained above.

LIQUIFIED NATURAL GAS

Basis for Change. Page C-60 of the Economic Appendix to the Pascagoula
Harbor Report shows the computation of vessel costs per ton for the LNG
vessels operating on a 42-foot channel. The computation shows no tug serv-
ice required. However, based on recent conversations with the tugboat
operators in Pascagoula, tugboats are stationed on both Bayou Casotte and
the Pascagoula rivers. To handle the LNG vessels, the tugs will leave
eithe" location and meet the vessel and escort it to the berthing area. A
total charge of I hour per tug is charged for this service and 3 tugs are
involved in each operation. Cost per hour for each tug is $652. There-
fore, total costs for tugs for each vessel movement are $1,956. This
changes the costs per ton for moving on a 42-foot channel to $41.74. The
without project costs per ton are $42.66. The revised savings per ton is
$0.92. These computations are shown on Tables 5 and 6 that follow. Re-
vised total annual benefits to LNG are $4,451,000. This replaces savings
shown in Table 48 on page C-82. Tonnage remains the same.

Added: March 1985
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Table 5

?ERATING COST PER TON FOR LNG TANKERS WITH A 38-FOOT CHANNEL AVAILABLE

(Present Condition)

3sel size: 64,240 dwt
;igned dimensions: 948.5' x 135' x 36' (fully loaded draft/with full
load of fuel)
erating draft at Pascagoula (loaded): 34 feet (without trim/and light-
load of fuel)
yload 60,480 short tons
fety clearance: 4 feet (level trim) 1/
ssel travel time at sea: 202.9 hrs. (4,008 miles t 19.75 knott) /

ssel time in Pascagoula Harbor: 6.7 hrs. (20 miles t 3 knots)-
tal vessel travel time: 209.6 hours
ssel port time: 77.8 hrs. (1.62 days x 24 x 2)

g service: 4 tugs (inbound) and 2 tugs (outbound)
urs of tug service: 25.2 hrs. (inbound) and 14.6 hrs. (outbound)--
st of tug service: $25,950 (39.8 hrs. x $652)
ssel cost per hour: $9,238 at sea and $7,941 in port
tal vessel costs per round trip: $2,554,095 [(209.6 x $9,238) +
(77.8 x $7,941)]
tal vessel costs (incl. tug service): $2,580,045
st per ton: $42.66 ($2,580,045 t 60,480 tons)

Round trip.
Includes two hours each for inbound and outbound tug service to
meet vessel and to return to port (10 miles t 5 knots). Also includes
one hour standby time for tugs on inbound vessel and two hours standby
time for tugs on outbound vessels.

Table 6

OPERATING COSTS PER TON FOR LNG TANK S 2YITH A
42-FOOT CHANNEL AVAILABLE-"

ifety clearance: 4 feet (vuosel operating with a 4-foot stern trim)
tyload: 60,480 short tons
!ssel time at sea: 202.9 hours
!ssel time in harbor: 3.3 hours (20 miles t 6.0 knots)
Ptal vessel travel time: 206.2 hours
ig service required: 3 tugs, I hour each

ists of tug service: $1,956 (3 x 652)
-ssel port time: 77.8 hours
)tal vessel costs: $1,904,876 at sea and $617,810 in port
tal vessel cost: $2,522,686 + $1,956 (tug service) $2,524,642
!ssel cost per ton: $41.74 ($2,524,642 t 60,480 tons)

,Where data is not shown it is the same as shown in Table 5 above.
Replaces Table 33 on page C-60 of report.

Added: March 1985
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PETROLEUM COKE

Basis for Change in Report. During the 1985 field survey, it was found
that about 720,000 tons of petroleum coke is being exported to Europe
annually. This commodity has only been exported for the last 15 months;
so, information and data on these movements were not included in the Survey
Report. The commodity is a by-product of the refinery and is produced at a
rate of about 2,000 tons per day. The product is sold to an American ex-
porter at the dock. The exporter then sells the commodity to several coun-
tries in Europe. The product is exported by selected vessels from the
world fleet based on contract negotiations.

Confidentiality of Information. An attempt was made to obtain information
concerning these movements from the company agent in Mobile. The agent
said that detailed information could not be furnished without permission
from the company which has not been obtained at this time. However, enough
information has been obtained to allow an economic analyses to be
performed.

The shipping manifest at the Port of Pascagoula showed that some of the
coke was exported to Belgium. Since Antwerp is one of the major importing
ports in Belgium, it was assumed that Antwerp is the central importing port
in Europe for the coke. This was tested by computing the average distance
from Pascagoula to 5 ports in the Eastern Mediterranean, the Western
Mediterranean, Northern Europe, and Southern Europe, excluding all Russian
ports. The average distance to these ports was 5,071 miles. The distance
from Pascagoula to Antwerp is 4,815 miles; therefore, its use as the
destination would be reasonable and conservative. The exporting agent
provided the following information:

(1) The vessels always operate with 2-foot underkeel clearance.

(2) The vessels load to 36 feet at Pascagoula and always top off at
either Lake Charles, Louisiana, Houston or Corpus Christi, Texas then pro-
ceed to foreign destinations.

(3) Port time is 2 days at other U. S. ports.

(4) One port is not preferred over another for topping off purposes.

(5) The company will utilize greater depths at Pascagoula and cease
the topping off operation.

(6) Foreign port depths are adequate to handle the vessels if Pasca-
goula is deepened to 42 feet.

Procedures for Analyzing Vessel Costs. Since the company will utilize bulk
carriers from the world fleet, an 80 percent empty backhaul was used in
uomputing all vessel trip costs. This is the same as used for bulk
carriers~ hauling grain. Total trip costs were calculated for the without
project condition using both 38- and 40-foot draft vessels. The results
showed the 40-foot vessels can operate light loaded cheaper than a 38-foot

Added: March 1985
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1 light loaded at Pascagoula and fully loaded at the topping-off port.
the 40-foot vessel is utilized for the with project condition and
it can operate cheaper, this is the only vessel used to determine

gs for petroleum coke. Pertinent data involved in these savings are
below.

PERTINENT DATA
PETROLEUM COKE MOVEMENTS

I Type Bulk Carrier
I Draft 40 feet
I DWT 47,752
ad Capacity 51,343 tons
at Sea 15 knots

Time at Primary
ts 110 hours each to load and unload
sLori per foot 1,857 tons
Time at Topping
Port 48 hours
per hour at sea $798
per hour in Port $418

aul 80 percent empty
nce to Topping off
ts Lake Charles, 318 miles, Houston 446 miles,

Corpus 579 miles
ge Distance to
ping off Ports 448 miles S
nce to Antwerp Lake Charles 5,013 miles, Houston 5,077 miles
glum Corpus 5,139 miles
ge Distance to
werp 5,076
nee to Antwerp Pascagoula 4,807 miles
,eeI clearance
all ports 2 feet

ut Project Condition. The without proj..ct condition assumes 40-foot
vessels light loaded to 36 feet at Pascagoula. The vessels are
d with 43,915 tons of coke. The vessels then travel 448 miles at sea
e topping-off port where an additional 3,714 tons of coke is loaded
n additional 2 foot of draft. This involves 48 hours of port time.
essel then travels 5,076 miles to Antwerp light loaded by 2 feet.
I unloading and port time at Antwerp is 110 hours. The vessel then
ns empty to Pascagoula 80 percent of the time. Total cost of this
ient is $610,694 for a load of 47,629 tons. Costs per ton for this
ent are $12.82.

Project__Condition. With th. project, the vessel would fully load with
3 tons of 'ok.. l'The vessel then travels 4,807 mies to Antwerp where
argo i3 unloaded. This involves another 110 hours of poit Limt'.

loading time is a small part -f port time,, no gntfircant increase in
tim,- is 'ouslre] he, ase .f the, addit ,) :l l)ad. 'IW ve . hse her

usq emptv r) Pas a. :[ 80 pr .t ,f th, m . Ti.il . , r ! lit
tul mn :, .1,3. Lo' ,d ',k-, .Jr,' :55 , 32h ,e '.l7.7 p~ th

'. RA

. .. . . . . , - _ - -.. . . . . . . 7 , - -" , . . ._ _ - - • • ., -... ..



Savings Per Ton. Field information on vessel operations has shown that

larger vessels operate fully loaded 60 percent of the time on an average.
To meet this average, the fully loaded vessel must return empty 80 percent

of the time; therefore, savings of $2.06 per ton have been accepted as
benefits to this project.

Total Savings. The refinery has stated that petroleum coke is produced as

a by-product at a rate of 2,000 tons per day or about 60,000 tons per
month. Since the refinery is operating at capacity and since coke is a
by-product of this operation, 720,000 tons have been accepted for benefit
purposes. This tonnage is expected to remain constant throughout project
life. Annual benefits assigned to petroleum coke are $1,483,000.

NEW TURNING BASIN

Basis for Change. Benefits have been revised to the new turning basin
based on two significant and one insignificant change. The 25 percent re-
duction in crude petroleum reduced the number of vessels using the turning
basin both for the with and without project condition. Also, it was found

that the LNG facility has a planned turning basin and would not use a new
Federal turning basin. The petroleum coke vessels, however, would benefit

from a new turning basin. Accordingly, the benefits for the turning basin
have been recomputed to reflect these changes and amount to $509,000 per
year The support for these benefits is shown below:

l/
PERTINENT INFORMATION ON TURNING BASINS-7I

Crude Petroleum Vessels

Distance from dock to existing turning basin I nautical mile
Turning time at existing turning basin 30 minutes
Number 2 tugs required at existing turning

basin- 3
Distance to new turning basin 0 naut ical miles
Speed of tugs 5 knots
Hourly costs for tug service $652
Number of trips - existing condition 213
Number of trips - modified 42-foot channel 143
Round trip time to existing turning basin 24 minutes
Turning time at new turning basin 2/ 15 minutes
Number of tugs required at new turning basirt-  2
Weighted hourly cost for 79,000 & 66,000 dwt

vessels at sea $958
Hourly costs for 80,000 dwt vessel at sea $999
Hourly costs for 100,000 dwt vessels at sea $1,121
Travel time to new turning basin 0

I3/
Petroleum Ooke Vessels -

Number of trips - existing condition 16
Nimber of trips - modified. 42-foot channel 14
Hourly vessel costs for 47,752 dwt

o lkc ar rr S798

I /Repla e Pertinent Information sheet on page C-Q0.

-3 /ase1 on informatlion furnished by company off i.
-Where data is not shown, Lt is the sime ans that for crud;,

petroleilm vessels,
Addoud: Mrch 1985
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Table 7

BENEFITS TO NEW TURNING BASIN-

Project Condition

trleum Vessels
trip travel and turning time: .9 hours
Is = .9 x $958 x 213 trips $183,649

- .9 x $652 x 213 trips x 3 tugs 374,965

Sub Total $558,614

im Coke Vessels
trip travel and turning time = .9 hour
Is = .9 x $798 x 16 trips $ 11,491

= .9 x S652x 16 trips x 3 tugs 28,166

Sub Total $ 39,657

Total Costs $598,271

oject Condition

Petroleum Vessels
trip travel time and turning time - .25 hours

Is (80,000 dwt) .25 x $999 x 143 trips $ 35,714

.25 x $652 x 143 trips x 2 tugs 46,618

Sub Total $ 82,332

um Coke Vessels
I trip travel and turning time =  .25 hours
.I- (47,792 dwt) .25 x $798 x 14 trips $ 2,793

.25 x $652 x 14 trips x 2 tugs
4,564

Sub Total $ 7,357

Total Costs $ 89,689

Total Savings $ 508,582

("I f c-port.
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REVISED BENEFITS

Summary of Changes. A summary of the revised benefits by type are shown
below in Table 8. For comparative purposes benefits as shown in the report
are also included.

Table 8

SUMMARY OF AVERAGE ANNUAL EQUIVALENT BENEFITS-m-

BAYOU CASOTTE NEW OLD

LNG Vessels $4,451,000 $4,596,000
Petroleum Coke 1,483,000 0
Crude Oil 14,440,000 15,715,000

Sub Totals $20,374,000 $20,311,000

Turning Basin $509,000 $1,217,500

Total Benefits $20,883,000 $21,528,500

PASCAGOULA RIVER

Grain $1,459,000 $2,922,000

Grand Total $22,342,000 $24,450,500

-IExcludes delay benefits in Table 59.

Allocation of Costs of the Combination Leg of the Channel. This project

considers three different segments of channels and a turning basin on Bayou
Casotte. The channels consist of the Pascagoula River Channel, the Bayou
Casotte Channel, and the outer leg which is used to access each of the
above channels. This channel is referred to as the combination leg. Costs
of the combination channel leg were allocated to the Bayou Casotte Channel
and the Pascagoula River Channel based on the percentage distribution of
remaining benefits to each of the channels. The allocations for a 42-foot
depth are shown in Table 9. This table replaces Table 56 on page C-96 of
the Economic Appendix to the report.

Cost Recovery. EC 1105-2-124 requires that the time be shown when 100
percent of project costs can be recovered. Table 10 below meets the

requirements of this EC and shows the costs per ton on each of the channels
neede6 to recover all costs in 1995. This table replaces the similar type

table shown on page C-100 of the Economic Appendix to the report. Table 11
shows the costs and savings per ton for each of the channels in 1995. Each

of the channels show residual savings remaining after costs per ton are
subtracted from savings per ton. Therefore, each channel can recover 100
percent of costs La i)9,. Table 11 replaces the similar type table shown
on page C-101 of the Economic Appendix to the report.

Added: March 1985
C-R""
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Table 10

Recovery of 100% of Costs Recommended Plan Based on EC 1105-2-124

(1 ,000)

Bayou Casotte Pascaqoula River Miss. Sound Total

First Costs (Oct 1984) $21,586 $14,231 $21,462 $ 57,279

Construction I e (Months) 5.8 6.0 7.9 19.7

Allocation %- 99.4 0.6 0 100.0

Allocation Miss. Sound Costs 21,333 129 0 21,462

Allocation of Miss. Sound Time 7.8 0.1 0 7.9

Total Adjusted Construction Time 13.6 6.1 0 19.7

Total Adjusted First Costs 42,919 14,360 0 57,279

Value Compounded @ 8% Thru

1994 (10 yrs. - 2.159) 92,662 31,003 123,665

Construction Time 13.6 mos. 6.1 mos. 19.7 mos.

Interest During Construction @ 6.5% 3,416 512 3,928

Total First Costs 96,078 31,515 127,593

Average Annual Costs @ 6.5% 6,525 2,140 8,665

1995 Tonnages

(1,000 Tons)

Bayou Casotte Pascagoula River

LNG CRUDE TOTAL GRAIN

4,838 14,210.5 19,048.5 1,204

Costs Per Ton Required In 1995

Bayou Casotte Pascagoula River

Average Annual Costs $ 6,525 $2,140

195 Tonnage 2/ 19,048.5 1,204

Costs per Ton required - 0.34 178

See Table 7.

- Costs per ton required to cover 100% of project costs.

Added: March 1985
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Table 11

Recovery of 100% of Costs Recommended Plan Based on EC 1105-2-124

First Year of Project

Savings per Ton By Individual Movement

Pascagoula River (Grain) Bayou Casotte

Far Black South West Crude

East Sea Africa Med. LNG Oil

1/
FY 1985 Savings per Ton $0.84 $1.82 $1.95 $1.37 $0.92 i.02- /

FY 1995 Saings per Ton -  1.36 2.95 3.16 2.22 1.49 1.66

Computed User Charge 5/ 1.78 1.78 1.78 1.78 0.34 0.34

3/
Residual Savings -0.42- 1.17 1.38 0.44 1.15 1.32

Economic Life of Project

Savings per Ton By Individual Movement

Pascagoula River (Grain) Bayou Casotte

Far Black South West Crude

East Sea Africa Med. LNG Oil

1/

FY 1985 Savings per Ton $0.84 $1.82 $1.95 $1.37 $0.92 1.02-

4/
Av. Ann. Eq. Savings per Tow- 4.29 9.31 9.97 7.00 4.70 5.245/ :: --
Computed User Charge- 1.78 1.78 1.78 1.78 0.34 0.34

Residual Saings 2.51 7.53 8.19 5.22 4.36 4.90

2/ Average Savings per Ton for Lightering and Pipeline Costs.
- FY 1985 Savings Compounded * 4.5% Growth Rate (ii Year Factor Is 1.623).

Savings per ton for all grain is $1.21 in 1985. This value multiplied by 1.623 Is $1.96 per

ton. This results In residual savings of $0.18 per ton for all grain. The break-even year for

grain moving to the Far East Is 2004.

Based on compound growth for 50 years at 4.5% Interest and amortization at 6.5%.

See "Costs per Ton Required" In Table 10.

Added: March 1985
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APPENDIX C
PASCAGOULA HARBOR, MISSISSIPPI

BENEFIT EVALUATION

Introduction

This section of the report contains estimates of benefits and other
supporting data pertaining to the economics of the various plans of deep-
draft channel improvements within the Pascagoula Harbor. The plans of
improvement being considered are to increase the depth and/or width of the
present deep draft channels leading into the ports of Pascagoula and Bayou
Casotte. Benefits are related to reduced transportation charges for grain
being exported from the Port of Pascagoula and reduced transportation costs
associated with the import of LNG into the Port of Bayou Casotte. The
Bayou Casotte channel will also realize additional benefits from the
reduction in shuttle vessel costs of transporting heavy crude oil from
super tankers in the Gulf of Mexico to the refinery located at the Port of
Bayou Casotte.

Purpose of Study

The purpose of this analysis is to identify and measure the direct economic
impacts the considered channel improvements would have on the transporta-
tion of products shipped through the ports of Pascagoula and Bayou Casotte
by deep-draft vessels. This study involves the examination of the present
and futuire commerce and vessel traffic that would move in the Pascagoula
Harbor. Also, a review of the industrial development within the port was
made to support the volume of traffic projected over the 50-year period of
the economic analysis (1995-2044). Navigation benefits herein were
developed for each of the improved channel depths for deep-draft vessel
traffic investigated, ranging from 39 to 51 feet at 1 foot increments. No
additional benefits can be realized with channel depths greater than 51
feet in the Bayou Casotte Channel and 46 feet in the Pascagoula Channel,
because of the maximum size vessels needed and restriction resulting from
channel depths at foreign ports.

A field canvass was made to interview officials of industries and other
shipping interests presently shipping through the port. The survey
included interviews with shippers, steamship lines or their agents, port
officials, shipyards, and organizations that might be interested in the
channel improvements. The survey was conducted to determine the need for
channel improvements within the harbor and what effect these improvements
would have on transportation needs and costs. The information collected
consists of: (1) name and volume of present and future commerce for the
port, (2) industrial expansion expected in the future, (3) type of trans-
portation service required to meet the present and expanded demand for
shipping by deep-draft vessels, (4) origin/destination matrix and shipping
patterns required for delivery of each commodity, (5) type and size of
terminals available at the port and future expansion of present terminals

C-i
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and new terminals planned, (6) what effect the channel improvements wouldI
have on commerce flowing through the port, (7) and to determine the general
overall condition of the port as it pertains to coastwise, export, and
import shipping. During the interview period, February 1980, contacts were
made with nine (9) present or potential shippers, one (1) shipbuilding and
repair facility, several port officials, two (2) steamship agencies, and
numerous persons that have direct or indirect interests in the channel
improvement being considered.

Current commerce and vessel traffic is defined as that occurring in 1979
rather than that occurring in later years. This is necessary since the
Port Authority at Pascagoula put forth considerable effort and time in 1980
to provide detailed information concerning port operations in 1979. A
similar request for later data was not considered to be warranted because
of the time and effort involved. For benefit analyses, the importance of
the use of 1979 data is primarily associated with grain exports. Changes
in crude oil imports and LNG imports are not expected to begin until 1984
and 1989, respectively. Export grain tonnages from the Port of Pascagoula
for 1980, 1981, and 1982 amounted to 3,525,860; 2,067,403; and 1,800,542,
respectively. The high value of the U.S. dollar overseas, as well as the
worldwide recession, are blamed for these reductions in exports. These
reductions are assumed to be short term fluctuations and should not affect
the long term growth of these exports. Sensitivity analyses for grain
exports shows future growth to have no effect on the feasibility of the
Pascagoula River Channel. This is discussed on page C-95.

This appendix documents current (1979) commerce and vessel traffic activity
and the historical trends in commerce moving through the port. It
identifies and evaluates the commerce and vessel traffic that would benefit
by the considered channel improvements. The present commerce which would
benefit by the planned improvements was projected over the economic project
life (1995-2044), if appropriate. Transportation costs for deep-draft
vessels operating under present channel conditions and with improvements
were analyzed to determine the navigation benefits that will be realized by
the channel improvement.

Benefits for each channel will be expressed in terms of average annual
equivalent benefits for each channel depth being considered on each type of
commerce at each of the ports within Pascagoula Harbor. Future benefits
were computed for various periods of time over the 50-year project life and
then converted to an average annual equivalent basis for comparison with
the average annual cost of the improvements, using an interest rate of 8
1/8 percent. The cost analysis reflects transportation costs as of 1
January 1983. These benefits were further updated to reflect 1 October
1983 prices.

Benefits are based on transportation savings which would result from the
use of larger and more economical vessels, reduced tug service

c- 2



requirements, increased vessel speed within the harbor, and increased
loadings of the larger vessels presently using the port. Elimination or
reduction in delays of vessels transiting the channels were examined and
are presented later in this appendix. Delays are caused by vessels waiting
on other ships to clear the channel, inadequate channel widths for vessels
to pass, restricted sailing departures and arrivals at the port, and I
restricted transits during inclement weather conditions.

Tributary Area. The geographical area served by the Port of Pascagoula is
very broad in scope both domestic and foreign. The area considered as
directly tributary (commercially) to this port would be an area contiguous
to the origin/destination of the domestic patterns of present and future
commerce that would move through the port. The preferential area where the
port has a freight rate advantage over other Gulf Coast ports encompasses a
small area of southern Mississippi.

A secondary area, designated as a parity area where freight rates to
Pascagoula would be equalized with other Gulf Coast ports includes all the
midwest states and certain eastern and western states. Another, more
generalized, tributary area would be on a world-wide basis determined by
traffic patterns on exports and imports through the port. A delineation of
the boundaries of the tributary area is shown in Figure 1.

EXISTING AND PLANNED PORT FACILITIES

Existing Facilities. The Pascagoula Harbor Complex consists of two port
areas. One is located at the mouth of the Pascagoula River and designated
hereafter as the "Port of Pascagoula." The other area is the industrial
complex located to the east of Pascagoula on the Bayou Casotte Channel
designated hereafter as "Port of Bayou Casotte." Port and dock facilities
located at the port of Pascagoula consists of two public terminals and .-

warehouses designated as terminals "A!' & "B," owned and operated by Jackson
County Port Authority. Litton Industries operate a large ship construction
facility on the west bank of the Pascagoula Channel and Ingalls Shipbuild-
ing, a division of Litton Industries, operates a large ship/submarine
repair yard on the east bank of the Pascagoula Channel. The Jackson County
Grain Terminal is leased and operated by Louis Dreyfus Grain Corporation.
Under the terms of the lease, this facility is operated as a public grain
terminal available to all grain shippers on equal terms. They publish a
tariff, approved by the Federal Maritime Commission. The Jackson County
Port Authority is authorized and empowered to establish rates and charges
for all services at the terminal pursuant to Chapter 99, Laws of
Mississippi of 1956, as amended. Shippers other than Dreyfus utilize the
grain terminal for exporting grain. The terminal presently has a capacity
of 6 million tons per year and additional capacity can readily be added
when demand justifies it. Other private docks, terminals, repair yards,
fish houses/docks, are owned and/or operated by Quaker Oats, F. B, Walker
Shipyard, Hudship, Halter Marine, Mississippi Menhaden, Fish Meal Company,
Standard Fish Meal Company, International Paper Company, and numerous other
fishing and small boat repair facilities.

c- 3
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On the Bayou Casotte Channel, the Jackson County Port Authority owns and
operates terminals "Ell, "F"l, 1G0, and "H." Chevron, U.S.A. operates a large
petroleum and chemical refinery and ship/barge docking facilities. Corning
Glass Works, Chicago Bridge and Iron, and Mississippi Chemical Companies
have plants and dock facilities on the Bayou Casotte Channel. First
Chemical Corporation has a plant adjacent to the turning basin, but uses
Jackson County Port Authority terminal 'F" for docking, loading/unloading
vessels. There are other small docks and fish houses located at this
port.

Jackson County Port Authority terminals are used for importing and export- -

ing mostly break-bulk cargo. Louis Dreyfus docks are used for loading bulk
grain onto ocean going vessels for export, and unloading grain barges that
originate in the Midwest. Chevron, U.S.A., Inc. docks are used for
importing crude oil and shipping petroleum and chemical products out by
barge and ship. Chevron has constructed new facilities and. modified their
present refinery at Bayou Casotte to be capable of receiving and processing.
45,803 tons of heavy high-sulphur foreign crude per day. The modified
facility went on-line in the 4th quarter of 1983 and is nov fully opera-
tional and heavy crude oil is being processed. The crude oil arrives at a-
position offshore in Very Large Crude Carriers (VLCC) and Ultra Large Crude
Carriers (ULCC) tankers and is lightered to the -efinery docks in smaller
tankers. The refinery will process 16.7 million short tons of heavy crude
per year. Litton Industries and Ingalls facilities are used for construc-
ting and repairing vessels and launching new ships or drydocked vessels
under repair. Mississippi Chemical Company uses their docks for bringing
in phosphate rock from Tampa, FL, in ocean-going barges and shipping
fertilizers by inland barges. Other dock facilities at the two ports are
used for loading or unloading small, shallow draft vessels.

Planned facilities. Tennessee Gas Transmission Company (Tenneco) plans to
import LNG by deep-draft vessels through a dock and terminal facility to be
located at the Port of Bayou Casotte. The LNG product will be further
shipped by pipeline to inland customers.

PORT COMMERCE

Existing Waterborne Commerce. In 1979, the Port of Bayou Casotte handled
9.4 million tons of imports, .6 million tons of exports, .5 million tons of
coastwise receipts and 5.2 million tons of coastwise shipments. The
remainder of Bayou Casotte tonnage consisted of 4.6 million tons of barge
and shallow draft vessel cargo. The Port of Pascagoula handled 3.8 million
tons of exports and about .3 million tons of imports and coastwise com-
merce. Tonnage of commerce moving in shallow draft vessels through the.
Port of Pascagoula was 1.0 million tons. Total commerce handled through
both ports in 1979 was 25.3 million tons. Table I is an excerpt from
Waterborne Commerce of the U.S., Part 2, 1979, for Pascagoula Harbor.

c-5

4. 
. .



TABLE 1

COMMERCE THAT MOVED THROUGH

PASCAGOULA HARBOR IN 1979
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The major waterborne commodities handled at Pascagoula, including Ports of
Pascagoula and Bayou Casotte, during CY 1979 by deep-draft vessels were:
grain, crude petroleum, fertilizer and fertilizer material, petroleum
products, chemicals, and general break-bulk cargo. A general break-down of
this commerce i~s shown below:

VOLUME
PRODUCT (Thousand Short Tons) PERCENT M%

Crude Petroleum 8.7 44
Petroleum Products 6.2 31
Grain 3.8 19
Chemicals .6 3
Fertilizer .3 2
Other .1 1

TOTAL (1979) TONNAGE 19.7 100%

Historical Trends in Port Commerce. The annual volume of waterborne
deep-draft commerce shipped th~rough the two ports within Pascagoula Harbor
increased from 3.7 million tons in 1970 to 19.7 million tons in 1979.

Shallow-draft vessel commerce had no appreciable increase during this
10-year period and remained constant at about 6.0 million tons annually. A
sharp increase in total port commerce occurred in 1975, and has steadily
increased since that time. These increases were brought about primarily
because of the completion of the Chevron Refinery in 1973 and the increased
demand for foreign grain exports. Crude petroleum and petroleum products
moving in deep-draft vessels, increased from 2.0 million tons in 1970 to
14.9 million tons in 1979, a 645 percent increase. Grain exports increased
from 1.0 million tons in 1970 to 3.8 million tons in 1979, a 280 percent
increase. For more statistical data on past trends in port commerce, refer
to Table 2.

Published statistics on total commerce for years 1970-1979, allocated by
foreign imports and exports, coastwise receipts and shipments, internal
receipts, shipments, and local traffic are shown in Table 3. Foreign
imports and exports and coastwise receipts and shipments designates
waterborne commerce moving in deep-draft vessel. All other commerce is
traffic moving in shallow-draft vessels.

Commerce Screened

Deep-draft vessels used in hauling bulk commodities, such as, fertilizer,
phosphate rock, petroleum products, chemicals, and packages goods
(identified as break-bulk commerce) were tankers, dry-bulk carriers, ocean
barges, and general cargo ships loaded to drafts that could be accommodated
by the present 38' channel depth. Commodities, moving in these deep-draft

C- 7



00

.0~~.0 0 ) ,X* 0

N. 0 0

at MI 01~. . -

0 ad

10.

400



C) 0 c 0 C) C ) ) 0 0 0

m) 0 0 0 a 0 0D C) cl C)
-4 C) 0 C) Ci Ci 0 0i ci C) ci c

0 C) 0 0 0 0 0 C) C) al Co 0 0 a) C 0 0 C) 0 o) C)
44 ci .0 Cl ci C) ci .r4 I C4

o C 0 0l 0
C ~ 0 0 0t 0 0 0 0 0 0

C00 )00 C) 0 C) 0 0n

0 ' C c l Cl Ci C7 Cl 04 -i -.7 c
Cl 04 m I

z - C.

000 0a 0 C) 0 0 0 C)
C)C) C 00 C C) C) C) 0 C)

W) 0Cli

Cli ~ ~ ~ u Cl ) ) 0,c~) ~ ) 0
z) )

u. 0 0 0 0 0 0 0C
d0 0 0 0 0 0 0 0

4)' 00 0 00 0
4)La



n,,ua! isoL ot ProecCtions of (;rai i_ i,_:t:'. Tilt pi Ij, tv,,1; - ,rjwLt
sho ,m II Tab t 7 wor, ci:p~ro.! t ;:.t on j ,;r" t, .. o th , n
pr-.duc t s. as s wu in )72 O). , , a :.ns, S- , '. '-M- p.V)P -
, t, Ar I [to, ra III 1I, C, , , *L . ,q, tLy "Wed, I ; w i
fa _to I oit growtii fo r xoxp ort:- of gra 1 , 1 v , I, os 4 : i -i2 i
It1iher th 'i that oa t. 'iat ,-:. C'ihi t . t )a' o ,,. : Si.:ilri
cailr to con.; der it as LT,, rt at). i v K:, r!, I, , .s.nt w.rth -F
t is difference wil ro<,. ; t it pr ct t [Io ci' L, . I r0,, , 0' aillnn a"
,t I valent b'net .
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r egion, in i79, the ,:rwth in total ac,:cpt',l expoi ts of grain will
in crase from 1,395 , 00 tons of acopted :Tain in I )-7/ tc. 2,1 37,000 by
1995, the 4irst year of pr 'je-ct life. Lxpirts will further increase
throughout the 50-year project to 4,409,000 tons by the end of year 2044.
More detailed information oi future volume of grain exports is shown in
Table 8.
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PROJECTIONS OF COMMERCE

eral. The import and export commodities involved with modification of
Pascagoula Harbor Channels are associated with three companies: (1)
grain elevator which exports corn, wheat, and soybeans, (2) the LNG
minal on Bayou Casotte importing LNG, and (3) lthe peLrJleum refinery on
,ou Casotte importing heavy crude oil. Since the Federal Navigation

,ject is expected to be completed by 1995, import or export tonnages for
:h commodity were projected when appropriate, through year 2044 which is
end of 50-year project life (1995-2044).

j)ected Grain Exports. Attempts were made to project exports from Pasca-
ila based on historic relationships of national grain exports to those
it occurred in Pascagoula. Regression techniques were used in these
:empts, but the results revealed there were no relationships, between
itorical exports of grain from the U.S. and the smaller area involved.
lividuals in Little Rock, Arkansas, and Washington, D.C., with Economic
iearch Service (ERS) were contacted in an attempt to obtain regional or
3. projections for grain exports. According to information received from

, there is nothing available on projected grain exports at this time.
Washington office stated they were working on the problem but did not

)ect any results for several months. Therefore, the method of least
sares was utilized for projection purposes, based on historical growth of
%in exports at Pascagoula.

:h of the three grain crops was projected based on exports from Pasca-
ala that occurred each year from 1962 through 1979. For comparative
rposes, the totals for exports of the three crops were also projected. - -

a results of the computations were very similar; so, the sum of the three
iividual projections was selected as the most representative for use in
a benefit analysis. The results of the projections for exports of each

the crops, the total projections of exports and increase factors for
3jecting the 1979 grain exports at Pascagoula are shown in Table 7. The
79 tonnages shown in the table represents the computed trend values for
at year rather than the actual tonnage exported. The actual tonnage of
rn, soybeans, and wheat exported from Pascagoula in 1979 amounted to
.ut 3.8 million tons as compared to the computed trend tonnage of approx-
ately 2.6 million tons.

TABLE 7
PROJECTIONS OF EXPORTS OF GRAIN FROM PASCAGOULA HARBOR

(Thousands of Tons)

_R CORN WHEAT SOYBEANS TOTAL FACTOR

79 1,078 508 1,015 2,601 1.000
)5 1,770 620 1,594 3,984 1.532
0 ,986 655 1,775 4,416 1.698
10 2,419 725 2,137 5,281 2.030
15 2,635 760 2,318 5,713 2.196
Z0 2,851 795 2,499 6,145 2.363
30 3,284 866 2,861 7,011 2.696

.0 3,716 936 3,223 7,875 3.028 -
4 3,889 964 3,368 8,221 3.161
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Allocation of Heavy Crude Oil by Foreign Origin. In 1979, the Chevron
refinery at Bayou Casott received 58,835,000 barrels or 7,845,000 short
tos of light C!,-,de oil by tankers. The source of suipply was distributed
as shown below.

Persian Gulf 79%

Angola and Nigeria 17%
Misc. foreign ports 3%
Domestic 1%

TOTAL 100%

Due to high costs of purchase and the limited availability of light crude,
Chevron decided to convert their refinery at Pascagoula to process heavy
high-;ulphur crude, primarily from the Persian Gulf Area. They have spent
about two billion dollars to modify their refinery at Pascagoula to process
this heavy crude. Therefore, the benefit analysis is based on heavy crude
oil imports beginning in 1984.

Allocation of Liquified Natural Gas (LNG) by Foreign Origin. Tennessee Gas
Transmission Company plans to start importing LNG from Trinidad into their
proposed terminal at Bayou Casotte by 1989. They expect to initially
import 4,838,000 short tons annually, based on 80 shiploads at 60,480 short
tons per trip.

A summary of commerce and tonnages accepted as base-year traffic that will
be subjected to a rate analysis is shown in Table 6.

TABLE 6

SUMMARY OF BASE-YEAR TONNAGE ACCEPTED FOR BENEFIT ANALYSIS

PORTS IN PASCAGOULA HARBOR

COMMODITY BAYOU CASOTTE PASCAGOULA

Heavy Crude Oil 16,718,000l .

Liquified Natural Gas (LNG) 4,838,000--.

Grain 1,395,000,7!

TOTAL 21,556,000 1,395,000

-/Base Year is 1984.
2/- Base Year is 1989.

-/Base Year is 1979.
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TABLE 5

ALLOCATION OF GRAIN EXPORTS FROM PASCAGOULA

BY FOREIGN PORT OF DESTINATION

ANNUAL (1979) VOLUME

PORT OF GRAIN

31ack Sea Area (A)
Novorossiysk, USSR 116,000

SUB-TOTAL 116,000

Eastern Mediterranean Sea Area (B)

Bar, Yugoslavia 50,000
SUB-TOTAL 50,000

Western Mediterranean Sea Area (C)

Tarragona, Spain 46,000
SUB-TOTAL 46,000

East Coast of South America Area (D-E)
Paranagua, Brazil 70,000

Santos, Brazil 45,000
SUB-TOTAL 115,000

Northern Europe Area (F-G)
Antwerp, Belguim 164,000

Riga, USSR 66,000 -

SUB-TOTAL 230,000

Southern Europe Area (H-I)

Lisbon, Portugal 35,000

Bilboa, Spain 81,000
SUB-TOTAL 116,000

Far East Area (J)
Kaohsiung, Taiwan 68,000
Tsingtao, China 76,000

Tokyo, Japan 251,000

Kashima, Japan 33,000
Taichung, Taiwan 38,000

Busan, Korea 17,000
Vladivostok (Nakhodka), USSR 44,000

Yokohama, Japan 35,000

Inchion, Korea 49,000
Kagoshima, Japan 111,000

SUB-TOTAL 722,000

GRAND TOTAL 1,395,000
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trim and squat associated with the vessels since they are moving at speeds
of 6 to 10 knots in the channel. Therefore, a 36-foot load with a 2-foot
underkeel clearance is appropriate for use in the economic analyses.

Liquified Natural Gas (LNG). Tennessee Gas Transmission Company has plans
to build an LNG terminal at Bayou Casotte. They expect to process about

4.8 million short tons of LNG annually. The terminal is expected to be
operational by the end of 1988. This product will be shipped from Trinidad

in three LNG carriers, 64,000 dwt in size, loaded to about 61,000 short

tons at a draft of 34 feet. To fulfill their demand at Pascagoula, they
expect to ship about 80 shiploads per year. The company has made a sizable
investment in the purchase of land for the facility and preliminary plans

have been completed for the terminals. The recession accompanied by the
overall economic decline in the United States has been the major restric-

tion on the construction of this facility. The annual volume of LNG is not
expected to be constrained because of channel restrictions at foreign

ports.

DETERMINATION OF BASE YEAR TONNAGE

General. The only commerce moving in 1979 that was analyzed for benefits

is grain. Light crude oil imported for the Chevron refinery has been
phased out and replaced with heavy crude oil. The LNG will not begin to be
imported into the port until 1989. Consequently, three time periods will
be considered as a base-year. The 1,395,000 tons of grain, accepted for
benefit analysis, are based on base-year (1979) vessel traffic hauling

grain from Pascapoula in dry bulk carriers loaded to 36 feet or greater go-

ing to foreign ports with depths of 39 feet or more. Also, it is based on
present loaded draft allowances.

Alternative Routings via the Panama Canal. Two routes were available for
grain vessels traveling between Pascagoula and Far East Countries, namely,
throu ' h the Panama Canal or around the Cape of Good Hope (Africa). Pre-
sently, all grain vessels (dry-bulk carriers) exporting grain from Pasca-
goula to the Far East are using the Panama Canal, which restricts the use
of vessels with loaded drafts over 39 feet. The present fleet of dry bulk -" %
carriers of 16,600 - 65,400 dwt class will continue to move via the Panama
Canal. If a channel depth of 48 feet or greater were provided at Pasca-
Roula, vessel sizes greater than 87,000 dwt could be more fully loaded and

obtain greater efficiency by traveling the longer distance around the Cape
of Good Hope. However, since 48 feet is required before benefits can be

obtained and foreign port depths restrict drafts to 46 feet for grain, the
routing via Cape of Good Hope is not being considered in the benefit analv-

sis and all grain shipments to the Far East will be routed via the Panama
Canal.

Allocation of Grain Exports (1979) to Each Foreign Market Area. As previ-
ously stated, grain exports from Pascagoula destined to foreign ports with
depths less than 39 feet were eliminated. The base-year (1979) grain ex-

ports accepted for benefit analysis is 1,395,000 tons. This tonnage was
al located to each foreign region based on actual shipments to the ports in

1979. It is assumed the allocation will be the same in the future with or
without the channel improvements. Table 5 gives the tonnage allocated to -.

the foreign market areas with port depths of 39 feet or Preater.

Revised: March 1985
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for reconciliation of these with engineering underkeel design clearance

standards. The Principal and Guidelines require that the most likely con-
dition expected to exist over the project form the basis of the without

project and with project conditions and hence of the benefit evaluation.
This means that without project and with project conditions must be based
on actual and anticipated operational behavior of the carriers/ship opera-

tors even if such practice apparently deviates from Corps of Engineers

design standards." From data extracted from port records relative to
vessel activity at Pascagoula in 1979, there were 104 dry bulk carriers

that hauled grain for export. There were 55 or 53 percent that were loaded -" -

to a draft of 36 feet or greater. It was assumed that where these vessels

only loaded to 36 and 37 feet, they did so because of the amount of grain
available for a particular ship, the limited demand of the foreign

customers, vessel was fully loaded at this draft or a combination of the
above. The vessels that loaded to 38 feet moved out through the present

channel by utilizing a favorable tide and the most current knowledge of

channel condition. Therefore, no allowance was made for underkeel clear-

ance for without and with project conditions at any channel depth being

considered on the Pascagoula River segment.

The third objective in selecting the annual volume of grain exports that

would benefit by the project improvements is to determine harbor depths at

each foreign port that received grain from Pascagoula. Interviews with
shippers and port officials revealed that the ports now receiving the grain

in 1979 would be the same ports served on future grain shipments. The

shipping pattern might change slightly, but overall foreign customers will

continue to import grain through most of these same ports being served from
Pascagoula in 1979. Therefore, no change in foreign ports importing grain

from Pascagoula will occur in the future without or with the project. In

order for shipments to benefit by providing a deeper channel at Pascagoula,

harbor depths at foreign ports must be 39 feet deep or greater. The annual

volume of grain going to foregin ports with depths of 39 feet or greater is

the volume of grain accepted as base-year (1979) tonnage.

Allocation of Grain to Different Size Vessels. A six-vessel fleet was

assigned to the existing 38-foot channel depth. The first vessel being
fully loaded with the next five sizes to be light-loaded by 1-foot incre-

ments up to five feet. With a 39-foot channel available a seven-vessel

fleet is used, with the first two being fully loaded. For each additional

foot of channel depth considered, another vessel is added. In each case,

the last five vessels in the fleet will be light-loaded.

Heavy Crude Oil. The heavy crude arrives at a position offshore in VLCC's

and ULCC's, and is then lightered to the refinery docks in smaller tankers.

Crude oil carrying capacity of the shuttle tankers would be more fully
utilized and/or larger vessels could be used, with corresponding reduction

in lightering costs if an improved channel is provided into Bayou Casotte.
No constraints are placed on the annual volume of heavy crude oil imports

into Bayou Casotte due to depths at foreign ports because this crude is
brought to an offshore transfer point in the Gulf of Mexico by VLCC or ULCC

tankers. The shipping patterns to this point will not change without or

with project considerations. Therefore, the depths at the origin port will

not put a constraint on the volume received. At present, the shuttle

tankers are moving into the port with a 36-foot load or a 2-foot underkeel

.learance. According to officials at the refinery, there is negligible

Revised: March 1985
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of Bayou Casotte annually is expected to he 16.7 million tons. The 16.7
million tons is accepted for benefit analysis. Liquified Natural Gas (LNG)
is expected to start being imported into a new terminal at Bayou Casotte in
1989. The expected annual volume will be 4.8 million tons, according to
company officials. The 4.8 million tons of LNG is accepted for benefit
analysis, beginning in 1989.

Grain. Bulk grain, including corn, wheat, and soybeans, is shipped through
the Jackson County Grain Terminal, which is leased and operated by Louis
Dreyfus Grain Corporation.

In 1979, there were about 3.8 million short tons of grain exported through
that elevator. This included 2,685,000 tons of corn, 995,000 tons of
soybeans, and 123,000 tons of wheat. The primary market for this grain was
countries located in the Black Sea area, Europe, the Far East, the
Mediterrannean Sea, and the East Coast of South America. This grain was
actually shipped to about 27 countries throughout the world. The elevator
has a storage capacity of 2.8 million bushels of grain. It can load a ship
at the rate of 60,000 bushels per hour. Grain is shipped into the elevator
by rail, truck, and barge. During 1979, 9,219 trucks delivered 7,018,000
bushels of grain, 31,564 rail cars delivered 106,451,000 bushels, and 362
barges delivered 18,286,000 bushels for a total of 131,756,000 bushels.
Most of this grain originated in the midwestern section (Grain Belt) of the
United States, except for a small portion that originated within the Gulf
Coast region.

The following rationale is the basis for accepting the base-year (1979)
tonnage of grain:

The first objective, in selecting the annual volume of grain exports that
would benefit by the project improvement, is to select a vessel-fleet that
would benefit by having a deeper channel. Based on port data giving the .-

vessel activity at the port in 1979, dry bulk carriers hauling grain were
loaded to a draft ranging from 31 to 38 feet. Of the 104 vessel-types of
dry bulk carriers hauling grain exports from Pascagoula, 49 vessels or 47
percent were loaded to drafts of 35 feet or less. The remaining 55 vessels
or 53 percent were loaded to drafts of 36 feet or greater. The rationale
for dividing vessels into these two categories is that grain moving in
vessels loaded to 35 feet or less would continue to do so, thereby, would
not benefit by channel deepening. These vessels were relatively small and
were loaded to capacity and could not take advantage of a deeper channel,
or the depth at the foreign port dictates the draft, or because the volume
was controlled by the shipper or consignee. Under any of these circum-
stances, annutal volume of grain moving in these size vessels would not
benefit by a deeper channel.

The next objective is to determine the actual operating draft of vessels
used in exporting grain from Pascagoula. The basis for the appropriate
allowance for actual practice in this report is set out in EC 1105-2-118
dated 22 Juily 1983. It states in part ... "This circular transmits
planning guidance F'ir i(n,71ysis of without project and with project condi-
tions and computation of benefit for deep draft navigation projects, and
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TABLE 4
COMMODITIES THAT WERE MOVING IN DEEP-DRAFT VESSELS

WHICH WERE EXCLUDED FROM BENEFIT ANALYSIS

ANNUAL VOLUME (1979)
(Thousand Short Tons)

COMMODITY TOTAL TONNAGE TONNAGE EXCLUDED

Grain and Grain Products 3,816.0 2,421.0

Nonmetallic Minerals 106.0 106.0

Metallic Ores 40.0 40.0

1/
Light Crude Oil 8,664.5 8,664.5-

Chemicals 607.3 607.3

Fertilizers 210.4 210.4

Petroleum Products 6,172.7 6,172.7

Other 83.2 83.2

TOTAL 19,700.1 18,305.1

1In 1984 the light crude will be replaced with 16,718,000 tons of
heavy crude.

SOURCE: Waterborne Commerce, Part 2, 1979.
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vessels were excluded from the benefit-analysis as shown in Table 4. It is
expected these commodities will continue to move in relatively small ships
in the future.

Waterborne Commerce Statistics for 1979 showed that a total of 3,803,000
tons of bulk grain was exported from the Port of Pascagoula in 1979. Port
records show that 3,767,000 tons of bulk grain was exported in 1979. The
3,803,000 tons of bulk grain as reported by Waterborne was accepted as the
official tonnage. Also there were 13,000 tons of bagged grain exported
through the port in 1979, but not through the elevator. There were 160,000
tons that moved in general cargo ships, according to port records, which
were eliminated because these type vessels can adequately operate on the
present 38-foot channel depth. It was determined that dry bulk carriers,
exporting grain from Pascagoula in 1979 with drafts of 35 feet or less were
either light-loaded because of depths at the foreign destination or the
relatively small ships were loaded to capacity for unexplained reasons.
Port records indicate that about 59 percent, or 2,261,000 tons of the grain
exports, was hauled in dry bulk carriers loaded to 35 feet or less.
Therefore, the 160,000 tons being hauled in general cargo ships and the
2,261,000 tons moving in dry bulk carriers that were loaded to 35 feet or
less was eliminated from further analysis, giving a total grain tonnage
eliminated of 2,421,000 tons.

Light crude oil imported into Bayou Casotte in 1979 amounted to 8,664,500
tons. However, Chevron has recently completed their refinery renovation
for refining heavy crude, exclusively. They now expect to import
16,718,000 tons of heavy foreign crude on an annual basis. Therefore, the
8,664,500 tons of light crude imported in 1979 was eliminated as tonnage
that would benefit by channel improvement.

Total tonnage eliminated was 18,305,100 tons, leaving a balance of the 1979
tonnage accepted for benefit analysis of 1,395,000 tons, which is bulk
grain moving in dry bulk carriers. For more detail of traffic that is
excluded from benefit analysis refer to Table 4.

COMMERCE ACCEPTED FOR BENEFIT ANALYSIS

General. An examination of commerce currently moving through the ports of
Bayou Casotte and Pascagoula was made to determine which commodity move-
ments would be affected by greater channel dimensions. This would include
current as well as future commerce which could be identified. After
examining the port commerce to determine the quantities and traffic pat-
terns, the commerce that obviously could not benefit from the channel
improvements was excluded. This screening process entailed interviews with
shippers, steamship lines/agents, terminal operators, and analysis of
current and future shipping requirements. After examining the total
commerce and screening out that commerce which obviously could not benefit
by deep-draft channel improvements, the current commerce that would benefit
by a greater channel dimension would be the grain exports. A total of
1,395,000 tons of grain was accepted as traffic that would benefit by
channel improvement at Pascagoula. The heavy crude imported into the Port
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-rj ed a lpr . fILeAvv C rude oil is a :elatively new raw
Projected Ileavy CrUd -li
material for produ.:ing iet ined petroleum products ii the U.S. The reno-
vated refinery at Bayou Ca,,,otte has begun processing heavy foreign crude.
The company has no present plans for expansion of its facilities at Bayou
Casotte; therefore, no attempt was made to project this commodity because
of the uncertainty associated with future growth.

Projected Liquid Natural Gas (LNG) Imports. The LNG facility at Bayou
Casotte is expected to import approximately 4.8 million tons of liquified
natural gas during the initial year of operation in 1989. Continued opera-
tions will be dependent on the availability of foreign LNG and domestic
demand in the future. Other contracts can and probably will be negotiated
which will keep the Bayou Casotte facility operating for the entire life of
the Federal Project (1995-2044).

According to officials of Tenneco, the annual volume of LNG will not esca-

late with time. No attempt is made to project this product, because of the

uncertainty of its growth in volume over the next few years, and especially
over a 50-year span. Therefore, the 4.8 million tons per year was held
constant during the 50-year Federal project life.

Summary of Prospective Commerce. The annual volume of commodities that was
accepted as prospective commerce, where a savings in transportation costs
can be realized by providing the Federal project, is presented in Table 9.

TABLE 9

PROSPECTIVE COMMERCE FOR SELECTED YEARS DURING
PROJECT LIFE (1995-2044)

ANNUAL TONNAGE (Thousands of Short Tons)

YEARS GRAIN HEAVY CRUDE OIL LNG TOTAL

1979.1 1,395 0 0 1 ,395
1995/ L  2,137 16,718- 4,838- 23,693
2000 2,365 16,718 4,838 23,921
2010 2,833 16,718 4,838 24,389
2015 3,065 16,718 4,838 24,621
2020 3,296 16,718 4,838 24,852
2030 3,761 16,718 4,838 25,317
2040 4,223 16,718 4,838 25,779
2044 4,409 16,718 4,838 25,965

2/First year of project life.
- ,Begins in 1984.
3. Will begin in 1989.
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VESSEL TRAFFIC

Current Vessel Trips. The number of trips for vessels which handled all
port commerce, including cargo ships, fishing vessels, tows, and other
crafts hauling cargo, that called at Pascagoula, MS, in 1979 were 10,980
inbound and 11,018 outbound. Vessels that comprise the deep-draft (19'

* draft or above) fleet calling at Pascagoula made 423 trips inbound and 520
trips outbound. The cause for the inbalance in the number of inbound and
outbound deep-draft vessel traffic is due to some vessels moving empty with
drafts under 19 feet, although, while moving in the opposite direction
loaded thiir draft was over 19 feet. More detailed vessel traffic for the
port in 1979 is presented in Table 10.

Trend in Vessel Traffic. The most dramatic change in number of vessel-
trips are those calling'at the port with drafts of 36 feet. There were

* nine vessel-trips drawing 36 feet in 1970. These increased to 156 trips in
1979. Most of these are tankers serving the Bayou Casotte refinery. There
were 392 deep-draft vessels that moved inbound and outbound at Pascagoula

* in 1970, ten years later, in 1979, there were 943 vessel-trips. This is a
* 141 percent increase in the number of vessel-trips at Pascagoula. The

annual volume of commerce for the port, moving in deep-draft vessels, was
3,734,000 tons in 1970, which increased to 19,700,000 tons in 1979, a 428
percent increase. The average tons haul per vessel in 1970 was about
19,000 short tons, assuming the 392 vessels were only loaded inbound or
oucbound (196 loaded vessel-trips). By 1979, the average load per vessel
was 41,700 short tons. This indicates that the trend in vessels calling at
Pascagoula, represents the use of larger vessels, which helps support the
need for a greater channel dimension at the port. For more detail on
vessel traffic at varying drafts refer to Table 11.

Vessel Sizes and Characteristics. In 1979, there were two types of vessels
hauling grain for export from Pascagoula. They were general cargo assels
and dry bulk carriers. The general cargo ships ranged in size from 6,000
to 28,000 dwt. The dry bulk carriers ranged in size from 18,000 to 64,000
dwt. General cargo vessels are gradually being phased out as a grain
hauler. With greater channel dimensions available at Pascagoula, there
will be very few, if any, general cargo vessels hauling grain. Consequent-
ly, only the dry bulk carriers were considered in the benefit analysis of
this report for grain commerce. Cargo handled through terminals A & B on
the Pascagoula Channel and terminals E, F, G, & H on the Bayou Casotte
Channel, owned and operated by the Jackson County Port Authority, was
hauled mqtly in relatively small general cargo ships. There were a few
dry bulk carriers and tankers hauling commerce to or from terminals E, F,
G;, & H; however, these vessels were not large enough to require a deeper
channel. Deep-draft ocean going barges served Mississippi Chemical's
terminal for inbound phosphate rock. The 38-foot channel is adequate for
all the type vessels mentioned above. Military vessels and oil rigs moved
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over the Pascagoula Channel for sea trial and delivery. The present (38')
channel depth is used by these vessels; however, officials of Litton
Industries Shipyard stated that a wider channel is needed. Monetary bene-

fits from infrequent events are small, therefore, these vessels were not
considered in the benefit analysis. Tankers serving the Chevron U.S.A.
refinery at Bayou Casotte range in size from 10,000 to 76,000 dwt. For
outbound shipments of petroleum products from this refinery, relatively
small tankers will continue to be used with or without channel improve-
ment. On inbound crude oil, various types and sizes of vessels are
currently being used. Crude oil is delivered off-shore in large VLCC and
ULCC vessels. Shuttle tankers of 66,000 and 79,000 dwt are being used to
deliver the crude oil to the docks at Bayou Casotte. Other crude oil
is being delivered in various size tankers and barges. More detailed data

on vessels currently using the port are shown in Table 12.

Channel Depths Considered. A 38-foot by 350-foot channel now exists on the
Pascagoula River Channel. The Bayou Casotte Channel has widths of 225 and
300 feet with a depth of 38 feet. On the Pascagoula River Channel, only
grain is accepted as prospective traffic that will benefit by a channel
improvement. Based on interviews with the shippers of grain and port
officials, a maximum depth needed would be about 42 feet. A 40-foot
channel would be acceptable but a 42-foot channel would be more helpful.
In order to consider available depths at all foreign ports, channel depths
for each foot from 39 through 46 feet are being studied. The width of each
channel will be determined in other sections of the report. -

For the Bayou Casotte Channel, the study includes an analyses of 80,000,
100,000 dwt and the existing fleet of crude oil shuttle tankers, and 64,000j-'- dwt LNG tankers. The 80,000 ton tankers need a channel depth of 42 feet to

carry a full load of cargo, assuming a 2-foot underkeel clearance. These
vessels have a fully loaded draft of 40 feet. The 100,000 dwt tanker have
a 49-foot fully loaded draft. With a 2-foot clearance, they need a 51-foot
channel depth. The 64,000 dwt LNG tankers have a fully loaded (design)
draft of 36 feet; however, LNG company officials stated they would only
load to a 34-foot arrival draft. These LNG tankers will need a 42-foot
channel depth, which would include an allowance of 4 feet for trim and 4

feet for underkeel safety clearance. Therefore, channel depths considered
for the Bayou Casotte segment will range from 39 to 51 feet. The
characteristics of tankers that would use the Bayou Casotte Channel is
shown in Table 13.

Vessel Fleet for Hauling Grain. To determine transportation costs for
grain exports from Pascagoula under different channel depths a range in
vessel sizes was used to compose a fleet of dry bulk carriers for each
channel depth being considered. A fleet of dry bulk carriers was assigned
to each channel depth ranging from 38 to 46 feet. The size (dwt) of
vessels assigned to the 38-foot channel ranges from the size vessel that
can be fully loaded to a vessel size that has to be lightloaded by 5 feet.
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For each foot of channel depth increase, another vessel size (dwt) is ,,!.I
to the fleet. In each case, the last five vessels are lightloaded by one-

foot increments u to five feet. A display of ves sels used for each
channel depth is shown in Table 14. IT should be noted herein that vessel s _

going to the Far East via the Panama Canal will be limited to those that
have -a loaded draft of 39 feet or less. rhe vessel-fleet for the Panama

Canal will be tho s.%me as that for a 39-fot channel at Pascagoula. Large

Rrain vess.ls destined to the Far East, rnuited around the Cape of Good Z

Hopp, cannot economically compete with vessels routed through the Panama

Canal unless a channel depth of 48 feet or greater is provided at Pasca-
goula. Since foreign port depths restrict drafts to 46 feet for grain, the

routing via Cape of Good Hope is not being considered in the benefit

analysis.

Vessel Traffic for Heavy Crude Oil. Improvement of the Bayou Casotte

Channel will allow the port to handle larger vessels calling at the
refinery. Before 1984, vessel traffic serving the refinery hauled inbound

light crude oil from numerous sources of supply and ranged in average size

from 29,000 to 76,000 dwt. Light crude oil from the Persian Gulf was being
shipped to an offshore point in the Gulf ( . Mexico south of Pascagoula by
VLCC tankers and transferred into smaller shuttle tankers for lightering
into Bayou Casotte terminal. However, the refinery expansion is now coin-
pleted to process heavy crude oil. The crude oil is delivered to an off-
shore site about 55 miles south of Pascagoula in the Gulf of Mexico in Very

Large Crude Carriers (VLCC) and Ultra Large Crude Carriers (ULCC) tankers
and transferred by lighterage service into the refinery docks at Bayou
Casotte.

With channel depths ranging from 38 through 42 feet, the most economical
lightering shuttle service would be by use of two 80,000 dwt tankers. For
depths from 43 through 51 feet, two 100,000 tankers were analyzed, but the
results showed the 80,000 dwt vessels could operate at less cost than the
100,000 dwt vessels at the greater depths.

Vessel Traffic for Liquified Natural. Gas (LNG). The three 64,000 dwt LNG
tankers will have a loaded draft of 34 feet. With a 38-foot channel depth
available, these ships will require standby tug assistance within the
harbor of Pascagoula from the "farewell" buoy to the docks. The vessels
will be at a level trim, loaded to a 34-foot draft. A safety clearance of
4 feet between ships' keel and channel bottom is allowed for these LNG
vessel while operating in Pascagoula Harbor. With a channel depth of 42
feet, these vessels will be loaded with a 4-foot stern trim, and would not
require tug service while traveling within the harbor channels. With a
4-foot stern trim the ships would have better maneuverability and speed in
the harbor channels. The size and characteristics of the maximum size
vessels for each selected channel depth are shown in Table 13.

Vessels' Travel Patterns. The foreign market area for grain exports from
Pascagoula are: Black Sea Area (USSR); Northern Europe Area (Belgium,
Poland, USSR, and Denmark); Southern Europe Area (Portugal, Spain, and
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Morrocco); countries bordering on the Easter Mediterranean Sea Israel,
Yugoslavia, and Egypt); Western Mediterranean Sea Area (Spain); and, Far
East countries (Japan, Korea, China, Taiwan, USSR ports); East Coast of

South America (Brazil); and, Caribbean Sea (Mexico, Venl-zue!.a, Domninican

Republic). Vessels hauling grain to the Caribbean area wOUld not need
additional channel depths at Poscagoula because of the depths at Lhese
Caribbean ports. More details on foreign ports will be discuss,-1 later in

this appendix. Grain ships traveling to the Far East have a choice of two

routes; one is through the Panama Canal for vessels up to 65,364 dwt,

loaded to a draft of 39 feet, and the other is around the Cape of Good

Hope, with unlimited size vessels. Routing of grain vessels to other

foreign ports used a direct route from Pascagoula.

By the end of 1984 all feed stock for the refinery will be heavy crude

originating in the Persian Gulf area. The traffic pattern will be by use
of VLCC and ULCC tankers routed around the Cape of Good Hope to a point
about 55 miles offshore south of Pascagoula. The heavy crude will be

off-loaded into smaller shuttle tankers for final delivery.

The LNG will be shipped directly from Trinidad to Bayou Casotte in LNG

tankers.

Distance of Ocean Travel. Accepted grain exported from Pascagoula is

shipped to various world-wide foreign ports. These ports have been

grouped into seven regions, namely, Northern Europe, Southern Europe, Far

East, Eastern Mediterranean, Western Mediterranean, East Coast of South

American, and the Black Sea Area. Distance between Pascagoula and ports in
countries assigned to each of these regions have been determined and the
average distance is calculated for each region. These distances have been

used for determining the line-haul costs of the vessels' travel. On grain

to the Far Eastern Countries, there are two routes available, as previously

discussed. All other grain shipments move directly over established

roites. Heavy crude oil imported from the Persian Gulf area will be routed
via the Cape of Good Hope to an offshore point in the Gulf of Mexico south

of Pascagoula. The nautical miles is 12,342, plus another 55 miles from

the off-loading point to Bayou Casotte refinery. LNG will be hauled 2,004

miles by direct routing to Pascagoula from one point of origin which is

Trinidad. All of these nautical mile distances are shown on Table 15.

Channel Depths at Foreign Ports. The depths at foreign ports, which

restrict the size vessel that can enter, are not always well defined or

published in readily available publications. Foreign port depths as shown
in Table 16 are the depths at locations within the port that would restrict -. •-
the passage of vessels. It may be the depth of water along side of dock, ''

the harbor entrance channel, an inside channel, or harbor area where
vessels normally off-load cargo rather than unload at dockside. The

depths at foreign ports were generally obtained from a publication entitled

"Port I)ues, Charges and Accommodations - 1977-78 Issue".
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TABLE 16

DEPTHS AT FOREIGN PORTS

DEPTH

PORT

ack Sea Area

,vorossivsk, USSR 42

,stern Mediterranean Sea Area

itr, Yugoslavia 43

,stezn Mediterranean Sea Ar(a

lrras'ona, Spain 42

ict .7oast of South Aminrria .rea
-in!,a,m Brazil 3;4

ito,, Brazil /44

)rt c-ri Europe Arc n

ltwerp, Belguim 46

Lga, USSR 41

)uthern Europe Area

isbon, Portugal 49

ilboa, Spain 46

ar East Area-

aohsiung, Taiwan 46

singtao, China 39

ayko, Japan 39

ashima, Japan 62

aichung, Taiwan 43

isan, Korea 42

ladivostok (Nakhodka), USSR 39

-)kohama, Japan 39

nchion, Korea 49

agoshima, Japan 39

of those Par East ports have depths 39 feet or over. Vessels'

ft is limited to 39 fee't on all traffic to the Far East because of the

foo)t i llowable dra ft n v ess s trans it inP the Panama Canal.
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Total (I ',a iog tirn ., for the 'l,-.C'., im, VI.Ci'; I.(' il i -'',- 1. , 
to tal t i~n& 'r r : ., , , .. ', . {'a" 2? i ho (.,)t il rh o:

: t

1 louO Vt *iV

' 1 '. I'l ' t 1 I t *rr 'e .. >s ' Id! t , r"qJ, i,, *:?! '3. , l.'' I I , 1 .[ .I i

)tir'' t I j~rs. Ih ~ r 'L t re ,1 IiV.

i. r- r ik -rS iI i

r- tal costs associated w.th the rj.' 80,000 dwt shuttle vessl.I
determined based on the n umber , t ri ps sh.)wn , n Table 23, the Lr;ov I,, Id

p,)rt tiLme, and th' hourlv cost o- operat ig tilu evessels at se. an-t LI.
' t . The results of these comp 1t t1ons are shliw in Tables 25 -nd '26

0! .. (.rI. .i ; . .t on i Cr ... ',hut: .Ve..sel C'rm . . 1A .. .I epth

.-. Ii 13 to Feet. Bone Cits t Lheoe fl-Otis ,' (,. ,t ormirko >v" the use ."
t 1).72 ,w! w I < t.t[-t vssel. .4',. v,:.,.ls -rI qo ' ei y lo ndei

* .. ' . ,qii re .o,'Ce t lO I' )'i. L 5t s, l n o! it ,h rtrm. I0)ound t ri{,

, *. ... '11-i . ' *. l ''s u '.,:.1. I-: s L me.'; f 0 1 t} he 100,0 0 )
'JL ,,,,',5. -I :P'., i~l4ow '-.,lo, I:I L ib'!, 77

T 'A 7IF 2

1'OPI. F ,N I F PIMF r Sll'!V I'LE CR t', I PI N 2--11/ , 3c.) 10 V1OW)FLS

Al V,\i tIT ,"' -\NFI I, 'PI -

f 1ANNE F) F r I, PRAVFI. 1--F LOAIJ)IN( TIMF 'OVAI. F[IME >OTAL TRIP

D__P i _Okr AT SEA AT SFA AT SEA TIME

3 A tt ? .r hrs. 12 .0 hrs. 18.0 firs KO.0 hrs. 50.0 hr s.
41 Ft. 23.5 hrs 12.0 hrs. 21.5 hrs . 3 .5 hrs. 57.0 hrs .
44 ft. 24.2 hrs. 12.0 h r. 22.2 hrs. 34.2 hrs. 58.4 hrs
45 ft. 24.9 hrs. 12.0 hr,,. 22.9 hrs. 34.9 hrs. 59.8 hrs.
46 ft. 25.6 hr,; 12.0 hrs. 2 3.6 itrs. 3 .6 hrs. 61.2 hrs.
47 ft. 26.3 hrs. 12.0 hrs. 24.3 hrs. 36.3 hrs. 62.6 hrs .
48 ft 27.0 hrs. 12.0 hrs . 25.0 hrs. 37.0 h rs. 64.0 hrs.
40 tit. 27.7 hrs. 12.0 hrs. 25.7 hrs. 37.7 hrs. 65.4 hrs.
50 f t 28.4 hrs 12.0 hrs. 26.4 hrs. 38.4 hrs. 66.8 hrs.
-1 ft. 21.1 hrs. 12.0 hrs. 27.1 hrs. 39.1 hrs. 68.2 hrs.

-/ ii h a 3S0-foot channel width.

Tim, at sea required for each of the ULCC and VLCC vessels is b.usetd on th,
tim., allcat t to one 100,000 dwt vessel for purposes of unl oalring the
lar. er tank,'rs at sea. The two 100,000 dwt vessels holuld be iblo to
-uhit tiluring this time Frame since two docks ar tit itizoed n I K.itI
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use! on a wider channel. The costs of the twn mother sh i ps and two 89, 000

t WL V e.;, q0 j I , i to h1t tI th,, ci rc,, on 3 8 -foot L b v 350- fo, t channel

,.,nrn' d to ab.out 12 ,317,199 per year or ibout 9" per ton. The comp

t, . ,.. rocel,-1! ,, the rew']tiog ,t per t,, ,f sh tt ing the h-av V
ri., 0n t' ,' ,.'....... I f.I. s tlc ,te F , shown in Table 21.

,- thE , t hs[e , th. co,;t oF :shuttl ing heavy crude from the

lJLCI s.i ,: VL>,., with drafts M shuttI- vesses restricted bv a 38-foot.

L.annel depth varies frome about $'46.7 million to aboit $32.3 million nased

on the fleet of shul tle vessels used. Use of Lhe two-vessel existing

shuttle fleet and the 80,000 dwt shuttle fleet will cost about $2.97 and

about $I.q3 per ton, respectively, to shuttle the crude oil from the larger

vessels to port. This difference is assigned as benefits to a wider

channel only.

With Project Tm'rovements for a Channel Depth from 39 Through 42 Feet.
Vosts ot the use of the UIYCC's, the VLCC's, and the two 80,000 dwt vessels

r: ,i1cu1-zted in an identical manner as those for the "without project"

c ondition. Th., fully loaded draft of an 80,000 dwt vessel is 40 feet,

which for o:,nefit purposes, will reqoire a 42-foot channel. Benefits are

determined for each incremental foot of channel depth from 39 through 42

feet. Benefits for incremental depths between 43 and 51 feet are deter-

mined by the usa" of two 100,000 dwt vessels which can be fully loaded on a

51-foot channel with 2-foot underkeel clearance.

Operating Costs on Heavy: Crude Shuttle Vessels for a Channel Depth Ranging

from 38 to 42 Feet. The 80,000 dwt vessel must be light-loaded to move

-ommerce over a 38-foot channel with a 350-foot width. As the vessels are

'fore fully loaded, more time is required to load at sea and to unload in
port. Round-trip travel time for the vessels is the same regardless of

load. 'Fable 22 shows the transit time for shuttle vessels with different

deoths of channel available. These are used in calculating the costs of
transferring the crude oil from mother ship to dock, by use of the 80,000
dwt shuttle vessels.

TABLE 22

VESSEL TRANSIt TIME REQUIRED TO MOVE HEAVY CRUDE AT DIFFERENT

CHANNEL DEPTHS FOR EACH OF THE 80,000 DWT VESSELS

CHANNEL TIME IN TRAVEL TIME LOADING TIME TOTAL TIME TOTAL TIME

DEPTH PORT AT SEA AT SEA AT SEA PER TRIP

38 ft. 20.0 hrs. 12.0 hrs. 18.0 hrs. 30.0 hrs. 50.0 hrs

39 ft. 20.7 hrs. 12.0 hrs. 18.7 hrs. 30.7 hrs. 51.4 hrs

40 ft. 21.4 hrs. 12.0 hrs. 19.4 firs. 31.4 hrs. 52.8 hrs

41 ft. 22.1 hrs. 12.0 hrs. 20.1 hrs. 32.1 hrs. 54.2 hrs

42 ft. 22.8 hrs. 12.0 hrs. 20.8 hrs. 32.8 hrs. 55.6 hrs
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trip. The VLCC vessels will make an average of 35.3 trips per year hauling
about 1,866,000 barrels per trip. Barrels are converted to short tons by
assuming 7.23 barrels per long ton and 1.12 short tons per long ton. The

results of the use of this formula allocates 6,513,660 tons to the ULCC's
and 10,203,897 tons to the VLCC's. The total annual tonnage of 16,717,557
is rounded to 16,718,000 tons for computational purposes.

Pertinent data and operating costs of vessels used for delivering heavy
crude to Pascagoula are shown in Tables 18 and 19, which contains a
substantial portion of the data utilized in the benefit analysis.
Additional data will be shown and explained in subsequent paragraphs and
tables.

For the without project condition, the crude oil vessel operating costs per
year are determined for the existing 38 foot channel, based on the existing
fleet of shuttle vessels. This analysis involves the costs associated with
a 66 and a 79 thousand dwt vessel fleet for the shuttle service. Total
costs associated with the larger vessels unloading at sea and the two
existing shuttle vessels hauling 16,718,000 tons of crude to port over a
38-foot channel amounts to approximately $46,659,000 or about $2.79 per
ton. The computational procedures involved in this cost determination are

shown on Table 20.

TABLE 19
AND HOURLY COSTS OF TANKERS

DELIVERING HEAVY CRUDE TO PASCAGOULA

HOURLY 1/
VESSEL SIZE OPERATING COSTS-
(d.w.t.) AT SEA IN PORT

406,000 (ULCC) $2,54G=/  N/A

264,000 (VLCC) 1,880-M N/A

100,000 1,121 $533

80,000 999 504

79,000 991
502

66,000 919 479

2 Costs for I January 1983 determined from MMS data.

Costs computed by Mobile District. See text.

The next analysis of vessel operating costs for a 38-foot channel consid- ..
ered-the use of two 80,000 dwt shuttle vessels since this fleet will be
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tankers of 66,000 and 79,000 dwt for the existing channel. The company
would not continue to use the existing fleet with a modified channel. Th L!
80,000 dwt vessels they prefer to use will not be usod unless the Bayou
Casotte Channel is widened. These vessels co:idd then be util even ,n
the existing, 38-foot depth. If the chann -l is widened, vessels larger thin

80,000 dwt may also be used.

Although company officials state they would continue to use thr. ',6,000 and -

79,000 dwt tankers in their shuttle service under the existi~ig channel
condition (38 feet), it is shown further in this appendix that two 80,000

dwt tankers are more economical to operate than the current fleet (66,000 -

79,000 dwt vessels). Also, the 80,000 dwt tankers can be fully loaded on a
42-foot channel with two feet underkeel. For channel depths greater than
42 feet it is more economic3l to use the 80,000 dwt tankers, rather than
light-loading the 100,000 d.- tankers.

Benefits assigned to heavy crude are based on providing a deeper and wider
nIvLgaLion _-hannel. Benefits for widenDing the existing 38--foot channel Ls
ltenrlnined from difference in vessel operating costs for the existing fleet
and the 80,000 dwt shuttle vessels Light-loaded on a 38-foot existing
channel. Benefits for deepening the existing channel from 38 feet to 39-42
feet is determined from the difference in costs for a 80,000 Awt fleet
tight-loaded and a 80,000 dwt vessel more fully loaded. For channel depths
43 to 51 feet, benefits are based on the costs of operating the existing
fleet at 38 feet vs. the costs for operating the 100,000 dwt tankers at the
different depths involved. For purposes of optimization and maximization,
benefits are determined at 1-foot increments of channel depths from 39
through 51 feet, inclusive.

T)ata relating to volume of traffic, vessel sizes, vessel operating
procedures, travel time, and time in port were furnished by officials of

the petroleum refinery. These: data are utilized to a great extent in the
determination of transportation costs for both the with and without

projection conditions.

Vessel times at sea for the ULCC's and the VLCC's are based on the time
involved in loading the fleet of shuttle vessels at sea, shuttle vessel
travel time and unloading time at the dock. Vessel time at sea for the
mother vessels to unload is varied, based on the different shuttle vessel
fleets used.

All shuttle vessels are loaded to the extent necessary to allow 2 feet
underkeel clearances for purposes of safety because of type cargo being
carried. The clearances are for purposes of such things as trim, squat,
roll, and pitch of the vessel.

According to information received from the company, the ULCC vessels will
make an average of 14.6 trips per year hauling about 2,880,000 barrels per

C-41



0,225 Total Panama Canal toll (SIO,079 + $42,207 + $26,939)
46 81t Total in-port operating cost ($418/hr. x 112 hrs.)

$126,041 Total adjusted in-port operating cost ($79,225 + $46,816)

136 Adjusted in-port hours (112 hrs. + 24 hrs.)
S927 Adjusted in-port operating cost ($126,041/hr. + 136 hrs.)

As previously stated, all grain to the Far East is routed through the
Panama Canal because a channel depth of 48 feet at Pascagoula is needed

before the alternative route around the Cape of Good Hope becomes more
economical. Based on the size of vessels required by each route, the Cape
of Good Hope route does not become more economical until a fleet of vessels
reaches the size that makes it less costly per ton of cargo hauled.

These hourly costs for each size vessel were used to arrive at a cost per
ton. A voyage constitutes a one-way movement from Pascagoula to the
destination foreign port plus some part of the return to Pascagoula. Port
time is calculated as the time a vessel spends in port to load or unload
and perform other activities necessary to ready the vessel for sailing.
The hourly port costs are multiplied by the hours a vessel spends in port
at the origin and destination to obtain total port costs. In calculating
at-sea costs, an allowance is made to reflect a partial empty return
(back-haul). Dry bulk carriers do not operate fully loaded at all times.
A sampling of vessel logs from dry bulk carriers docked at the Port of
Mobile showed they operate about sixty percent of the time with cargo
aboard. The other forty percent of the time they are empty. To compensate
for an average fully loaded condition of 60 percent at all times, an 80

percent empty backhaut was assigned to all bulk carriers hauling grain.
Therefore, eighty percent of the cost for returning the vessel to
Pascagoula is added to the costs of the initial one-way movement. To
simplify the calculation of total costs, a factor of 1.80 is applied to the
one-way miles of haul. The adjusted miles of haul, divided by the vessels'
speed gives the total time the vessel is at sea. This time is multiplied
by at sea hourly costs to obtain total costs. The sum of total port costs
and total at sea costs divided by the tons hauled equals the cost per ton
for each vessel. The tons a vessel will haul depends on the channel depth
available at Pascagoula and at the foreign port of destination. These
costs-per-ton for each ship in a fleet of vessels assigned to a particular
channel depth, is weighted to arrive at an average per-ton cost for the
fleet of vessels. The per-ton costs for each vessel is weighted according

- to its carrying capability. The vessel carrying capability is based on the
number of vessels in the world fleet for this size category multiplied by
the volume (short tons) of cargo each of these vessels can haul. A
percentage factor is derived by dividing the carrying capability of each
vessel by the total carrying capability of the fleet of vessels assigned to

i particular channel depth.

Operating Costs for Oil Tankers. Chevron plans to continue using
lightering service to deliver crude to their refinery with two shuttle
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rhe vessel operating cost of LNG tankers was furnished by the Tennessee Gas

Transmission Company. These costs were used to develop an hourly operating

cost. They are effective as of 1 January 1981. The costs are updated to

reflect a 1 January 1983 price level. Total annual benefits for all

commodities will be further updated to reflect a 1 October 1983 price level

at the end of this appendix.

Operating Costs for Dry Bulk Carriers. A fleet of dry bulk carriers were

assigned to each channel depth on the Pascagoula River Channel being

analyzed. The volume of grain that would benefit by channel improvements
wis allocated to that amount which would move in maximum size vessels fully

'oaded or light-loaded up to five feet that would operate on a particular
ch:annel depth. Therefore, these are the only size dry bulk carriers where

cvts are nee:ded. For grain traffic to the Far East, the Panama Canal toll
arges wor: included in the computation of costs per ton hauled by

isi,.ting the in--port hours and the hourly in-port operating cost. Some of

t-iDnaqqmi Canal toll charges are flat rate costs while other charges are

:t- on vs,sel clharacteristics. The cost items considered included a toll
Sr , for a Panama Canal net vessel-ton for laden vessels and vessels in

I" i"t', tug service, chia)raes for line handlers, agents fees, and launch
r. v ice. Thie total Pc:a-rna Canal toll charge was calculated for each size

,e and added to the total in-port cost for each size vessel. A 24-hour

p,,riod to transit the Panama Canal was added to the in-port hours before an

liusted in-port hourly operating cost was calculated. These adjusted
h!)LIrIV operating costs were those used to compute the cost per ton which

* ,ekre, in turn used to compute the savings per ton. The hourly operating

,:sts and adjusted in-port hourly operating cost are shown on Table 17.

!'he data used to compute the Panama Canal toll charges were obtained from a

Bovd Steamship Corporation pamphlet. The values shown in this pamphlet are

I Ianuary 1983 price levels.

The computation of the Panama Canal toll charges and the adjustment of

in-port operating costs for 40-foot draft vessel are as follows:

40-ft. Draft

47,752 DWT

23,064 Panama Canal Net Ton (48.3% DWT)

$1.83 Per Panama Canal Net Ton, Laden

$1.46 Per Panama Canal Net Ton, Ballast

80% Empty Back haul

$10,079 Line handlers, tug service, agents fee, launch service

112 Hours in-port time, load and unload

$418 Per hour in-port operating cost

24 Hours in-port time, Panama Canal transit
$42,207 Panama Canal toll, laden (23,064 ton x $1.83/ton)

$26,939 Panama Canal toll, ballast (23,064 ton x $1.46/ton x 80%)
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Foreign Port Depths on Grain Traffic. Ih- vol"m, ,) n bIThe i :1 t ppij

forign ports with depths 33 ,t r or ss was , ini,;t.t Fr, t'Q. K', fit
analysis. Some of these ports are: Odes ,a, KSR ; A I oudwri, 7 pypt

Lenningrad, USSR; Rijeka, Ytgoslavia; Tsiuivtao, Whina; Assab, Ethiopia;
Bandar Abbas, Iran; Haifa, Israel; Veracruz, .ox ico; Ct, inhae, Korva; md

Casablanca, Morraco. The grAin yning to foreign ports Kith depths of 34

feet or greater was used, Those are ports such as, Novoross ivsk, USSR;
Antwerp, Belgium; Lisbon, Portugal; hilboa, Spain; and SanLos, Erazil.

Where foreign ports have depths less than the depth being considered at

Pascagoula, then those benefits are restricted to the depth of the foreign

port. Traffic to each foreign port was analyzed separately. All traffic
to the Far East countries was restricted to a depth of 39 feet because of

the 39-foot allowable draft of vessels transiting the Panama Canal. As

discussed on page C-16, grain vessels leaving Pascagoula typically load to
drafts greater than the nominal channel depth.

Foreign Port Depths on Crude Oil Traffic. Benefits on crude oil shipments

are based on the use of different size shuttle tankers that can be used for

moving this product from a VLCC or ULCC tanker at a point in the Gulf of

Mexico near Pascagoula to the docks at Bayou Casotte. Therefore, the

depths at foreign ports of origin are not being considered.

Foreign Port Depths on LNG Traffic. The proposed terminal in Trinidad will

have a dedicated channel and berth located 20 miles south of Port of Spain

on the Gulf of Paria. The channel and turning basin will have a depth of

45 feet. The channel will be about one-half mile long and the tugs will

meet the vessel in deep water which extends to within one mile of shore.

LNG tanker sizes will not be restricted by channel depths at this foreign

16 port.

VESSEL COSTS AND UNIT SAVINGS

Basis for Vessel Operating Costs. These costs are expressed in terms of

cost-per-hour for the operation of the vessel while at sea and while in

port or in a stand-by status. Hourly operating costs for dry bulk carriers

and the shuttle tankers are based on costs as developed by Marine Manage-

ment Systems, Inc. (MMS), under contract by the Corps of Engineers. Vessel

characteristics, operating procedures, and costs are on file in the MMS

computer data bank. The Corps has access to this file on computer time

share contract. Hourly operating costs are developed, by the Corps, from

this data. These cost data obtained from MMS and reported in this appendix

are effective as of I January 1983. Hourly vessel operating costs for the

VLCC and ULCC tankers are not available through MNS; therefore, operating

cost data for these vessels have been determined based on the relationships

of growth for the shuttle vessel costs from the 1975 OCE cost data to the

1983 MMS cost data. Based on these factors of growth, the 1975 at sea

operating costs for the large tankers were increased by approximately 22

percent.
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and since port time exceeds time at sea in all instances. Vessel times
required to unload the large tankers are based on the number of trips
required to unload each shuttle vessel at each incremental foot of channel
depth. Trips are determined by dividing the tonnage hauled each trip at
each channel depth into the annual tonnage imported by each of the larger
tankers. The results of these computations are shown in Table 28.

Annual costs of operating the 100,000 dwt shuttle vessels are determined by
multiplying the total number of trips to each large tanker as shown in
Table 28 by the number of hours in port. The results of this computation
are then multiplied by the costs per hour in port for the 100,000 dwt
vessels to obtain total port costs. This is then added to the results of
multiplying the total number of trips by the time at sea; the results of
which is then multiplied by the costs per hour at sea for the shuttle
vessels. These computations are shown in Table 29.

Annual costs associated with the large tankers operating at sea while
unloading are determined by multiplying the total time assigned to two
100,000 dwt vessels at each increment of depth by the cost per hour for
operating the vessel at sea. These computations are shown in Table 30.

TABLE 30

TOTAL ANNUAL 3HUTTLE COSTS ASSIGNED TO IULCC'S AND VLCC'S
(USING 2-100,000 DWT SHUTTLE TANKERS)

CHANNEL UNLOADING TIME (Ers.) tOTAL COSTS TOTAL COSTS . .
SUE PT-H [_1Cf VLCC ULCCI /  VLCC 1 /

2/
38 ft.- 4,489.50 7,033.00 $11,403,330 $13,222,040
43 ft. 4,261.32 6,675.84 10,823,753 12,550,579
44 ft. 4,224.66 6,618.47 10,730,136 12,442,724
1 5 ft. 4,190.19 6,564.25 10,643,083 12,340,790
46 ft. 4,157.33 6,513.52 10,561,142 12,245,418
4 ft. 4,127.84 6,465.95 10,484,714 12,155,986
48 ft. 4,099.20 6,421.12 10,411,968 12,071,706
49 ft. 4,071.80 6,378.46 11,342,372 11,991,505
50 ft. 4,046.08 6,338.65 10,277,043 11,916,662
') ft. 4,021.75 6,300.32 10,215 245 11,844,602

-ts per hour at sea for IJL(,C, $2,540. Costs per hour at sea for
o,/,v'l - S1,880.

W t h a channel width of 350 ft t.."'-
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Total annual vessel operating costs for deliverying heavy crude oil
from the mother ships to docks by using 2-1G0,000 dwt shuttle tankers
is shown in Table 31.

Vessel Operating Costs for LNG Tankers. As previously stated, the LNG will
originate in Trinidad and will he transported to Pascagoula by LNG tankers.
The annual volume (short tons) will be 4,838,000 tons beginning in 1989
based on information from the company. There will be three identical
vessels in operation for transporting the LNG to Pascagoula. The hourly
operating costs of each of these vessels is: $9,238 at sea and $7,941 in --

port (effective 1 January 1983). Each of the vessels will be loaded to a
draft of 34 feet. A 4-foot stern trim is needed for a more efficient
operation within the Pascagoula Harbor. In addition to this 38-foot draft,
an additional 2.5 feet is needed for safety and an additional 1.5 feet is
needed for low water condition which is another 4 more feet of depth
required. Company officials stated that to obtain desired efficiency on
LNG tankers operating in the Pascagoula Harbor Channel a 350-foot channel
width would be required.

TABLE 31

ANNUAL COSTS FOR SHUTTLING CRUDE OIL IN 2-100,000 DWT TANKERS

CHANNEL ANNUAL COSTS-M-"
DEPTH (Ft.) SHUTTLE TANKERS ULCC & VLCC TANKERS TOTAL

38 2/ $10,206,631 $24,625,370 $34,832,001
43 9,609,159 23,374,332 32,983,491
44 9,513,137 23,173,360 32,686,497
45 9,422,645 22,983,873 32,406,518
46 9,337,932 22,806,560 32,144,492
47 9,258,607 22,640,700 31,899,307

48 9,183,582 22,483,674 31,667,256
49 9 112,153 22,333,877 31,446,030
50 9,045,222 22,193,705 31,238,927
51 8,981,321 22,059,847 31,041,168

IReflects I January 1983 prices.
-With a channel width of 350 feet.

Savings in transportation costs are based on the vessels' increased speed
and the reduction of tug service while operating in the two channels. With
channel depths of 38 through 41 feet available, the LNG tankers will be
fully loaded with a level trim and will require tlbe use of tug service
while transiting the port channels. Benefits can only be realized by
providing a 42-foot channel depth. No benefits can be realized by
increased channel depths from 39 through 4t feet because both the 4 feet of
trim and 4-foot clearance are required for safe operation of the vessel
without tugs. According to information rrom th comnpany, vessel port time
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will not change, therefore, costs per tons based on the different channel
conditions are determined using a constant port time for all depths.

Pertinent data and actual computation for costs per ton for the different
channel depths are shown in Tables 32 and 33.

Unit Costs and Savings on Dry Bulk Grain Vessel Traffic. The vessel
operating costs per hour, as shown in Table 17, is used to calculate the
cost per-ton for a fleet of ships assigned to a particular channel depth on
Pascagoula River Segment. Per-ton costs for each vessel is weighted to
represent an average cost for a fleet of vessels assigned to a channel
depth. The size of a vessel fleet of dry bulk carriers assigned to the
various channel depths considered in the benefit analysis 7s shown in Table
14. The per-ton costs are based on a vessel's payload (limited by channel
iepths available at Pascagoula and the foreign port), distance of travel,
port time, speed and hourly operating costs, plus the Panama Canal toll fee
on vessels destined to the Far East and routed through the Panama Canal.
Costs on grain vessels are further adjusted to reelect the empty backhaul"
of the vessel.

Th,? cost per ton for each vessel size in the designated fleet for each
channel depth considered was adjusted to reflect the weighted average
per-ton costs for the fleet of vessels. This adjustment represents each
v:. els' proportionate share of the costs, based on the number of vessels
in the world fleet and the amount of tonnage loaded for that particular
type and size (dwt) vessel. An example of how a weighted average per-ton
cor;t was calculated from the hourly costs for a designated fleet of vessels
for a 38 and 39 channel depth at Pascagoula, based on a voyage to Japan

through the Panama Canal, is shown in Tables 34 and 35.

market areas for grain exports from Pascagoula have been grouped into seven

egions where the ports in each region have depths which could accommodate
vessels that would benefit by greater channel dimensions at Pascagoirla,
Each port within a region is analyzed on an individual basis. If depths
vary for ports within a region, then the region is divided accordingly.
Therefore, a total of 10 regions or sub-regions have been used as foreign
destinations. Vessels will be loaded to the same drafts for navigating
channels at Pascagoula and the foreign port under the varying channel
depths being considered at Pascagoula. Present grain exports to ports in
the Black Sea and Western Mediterranean Sea Regions have maximum depths of
42 feet; consequently, savings are limited to vessels that have drafts of
42 feet. On the grain exports to the Far East Region, the routing will
continue to be vii the Panama Canal. Vessel sizes are limited to those
with drafts of 39 feet or less due to the depths of the canal. Depths at
some ports in the Northern Europe Region, that receive Pascagoula grains,
are 46 feet, others have depths of 41 feet. Some southern Europe port
where grain is shipped have depths of 49 feet and others have depths of 46
feet. Because of small tonnages moving into the 49-foot ports, depths were
restricted to 42 feet. Ports on the Fast Coast of South America have
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TABLE 32

c)PERvrmN ( COST PER TON FOR LNG TANKERS WITH A 38-FOOT CHANNEL AVAILABL' .
(Present Condit ion)

I

Vessel size: 64,240 dwt

Designed dimensions: 948.5' x 135' x 36' (fully loaded draft/with full
load of fuel)

Operating draft at Pascagoula (loaded): 34 feet (without trim/and light-

load of fuel)
Payload (fully loaded): 60,480 short tons

Safety clearance: 4 feet
Vessel travel time at sea: 202.9 hrs. (4,008 miles t 19.75 knot _
Vessel time in Pascagoula Harbor: 6.7 hrs. (20 miles -r 3 knots)-

Total vessel travel time: 209.6 hours
Vessel port time: 77.8 hrs. (1.62 days x 24 x 2)
Tug service: 4 tugs (inbound) and 2 tugs (outbound)
Hours of tug service: 25.2 hrs. (inbound) and 14.6 hrs. (outbound)2-

Cost of tug service: $25,950 (39.8 hrs. x $652)
Vessel cost per hour: $9,238 at sea and $7,941 in port
Total vessel costs per round trip: $2,554,095 [(209.6 x $9,238) +

(77.8 x $7,941)]
Total vessel costs (incl. tug service): $2,580,045

Cost per ton: $42.66 ($2,580,045 t 60,480 tons)

I/Round trip.
2/
-/Includes two hours each for inbound and outbound tug service to meet
vessel and to return to port (10 miles t 5 knots). Also includes one . -

hoiir standby time fr tugs on inbound vessel and two hours standby time

for tugs on outbound vessels.

.
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. . . . . . . --. . .



I.-' - - -'

TABLE 33
OPERATING COSTS PER TON FOR LNG TANKERS WITH A

42-FOOT CHANNEL AVAILABLE-

,sel operating with a 4-foot stern trim

3sel fully loaded to: 60,480 short tons

3sel time at sea: 202.9 hours

ssel time in harbor: 3.3 hours (20 miles t 6.0 knots)

tal vessel travel time: 206.2 hours

tug service required

ssel port time: 77.8 hours

tal vessel costs: $1,904,876 at sea and $617,810 in port

tal vessel cost: $2,522,686

ssel cost per ton: $41.71 ($2,522,686 60,480 tons)

Where data is not shown it is the same as shown in Table 34.
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AmorI hi e epths of i9 and 44 feet. Ports in En. ern Me,.irorrinean S,,i

Region have depths of 43 feet. The unit costs and savings per short ton
for each of the ten regions or sub-regions for grain shipments are shown in

Tab le 36.

Per-Ton Costs and Savings on Crude Oil Tankers for Channel Depths 39
Through 42 Feet. Total costs of operating the two 80,000 dwt shuttle

vessels at each channel depth must be added to the total costs of operating

the ULCC's and the VLCC's at that depth to determine full costs of transfer -

operation. The results of these computations as well as total costs and

unit savings for each incremental foot of depth are shown in Table 37.

The maximum fully loaded draft of an 80,000 dwt vessel is 40 feet which

requires a 42-foot channel for safe navigation. In order to determine
benefits for channel depths in excess of 42 feet, two 100,000 dwt vessels

are used to replace the 80,000 dwt vessels for purposes of shuttling the

crude oil, The procedure used to calculate the costs for all of the

vessels involved are identical to those used to determine benefits relating
to the use of the 80,000 dwt vessels. The maximum fully loaded draft of

the 100,000 dwt vessels is 49 feet; therefore, costs of moving the crude in

these vessels are determined for incremental channel depths ranging from 43

through 51 feet.

Per Ton Costs and Savings on Crude Oil Tankers for Channel Depths 43

Through 51 Feet. Total annual costs of shuttling the crude oil from the
ULCC's and VLCC's are obtained by adding the total unloading costs of the

IJLCC's, and the VLCC's plus the total lightering costs for the two 100,000
dwt shuttle tankers. Costs per ton are obtained by dividing total annual

costs by 16,718,000 tons which are the total annual imports of heavy crude

oil into Pascagoula. These computations are shown in Table 38. Table 38

also shows savings for the widening of the Bayou Casotte Channel with depth
remaining at 38 feet. When comparing the results from Tables 37 and 38, it
is obvious that maximum savings are obtained through use of the 80,000 dwt

vessels for both increased width and depth.

Unit Costs and Savings on LNG Tanker,. Information received from the
company shows the LNC vessels will operate 332 days per year. Three LNG

tankers will operate at a draft of 34 feet, within the Pascagoula Harbor,
,,nder all channel condi. ions. They will have a load of 60,480 short tons

per trip. With channel depths of 38 through 41 feet, the vessels will

operate with tug assistance, reduced speed, and a level trim. With a
42-foot channel available they can operate with no tug assistance, and with

a 4-foot stern trim at a normal speed. They will operate at a speed of 6
knots with a 350' x 42' channel available. The vessels require a 4-foot

underkeel clearance for safety. The total annual tonnage demand for LNG at

Bayou Casotte that would be delivered by Tenneco is 4,838,000 tons. The

differenco in total operatine costs under conditions with a 38-foot channel

available vs costs with a 42-foot channel available divided by the tons
hauled per trip gives the unit costs and savings per ton.
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ained constant throughout the project life. The unit savings applicable
channel depths 39 to 51 feet at one foot increments was applied to the

ual tonnage for commodity for years 1995, 2000, 2015, 2020, 2030, 2040,
2044 to arrive at annual benefits for the project.

jected Benefits on Grain. Annual benefits on grain exports to the ten
eign regions or sub-regions are shown in Table 45. Grain to each region
certain shipping restrictions that limit the benefits to certain chan-
depths at Pascagoula. These restrictions have been previously

cussed in this appendix. The maximum depths at the foreign destination
indicated in Table 45 for each of the areas or regions. A summary of

efits on grain exports is shown on Table 46.

jected Benefits on Heavy Crude Oil. Since the annual tonnage on crude
was not projected, the unit savings for each channel depth considered

,lied to the annual tonnage was the only change throughout the project
e. The change in benefits was for the different channel depths being
,sidered. The tonnage and benefits on heavy crude oil is shown in Table

jected Benefits on LNG. The unit savings on LNG for the one channel
,th examined for improvement was applied to the projected annual volume
this traffic. The annual savings was $4,596,000 for a 42-foot channel
ch was held constant throughout the project life (1995-2044). Although
tefits for LNG are shown for a 43- to 51-foot channel depth, they remain
istant for these depths since they maximize with a 42-foot channel depth.
tonnages and benefits for LNG are shown in Table 48.

RAGE ANNUAL EQUIVALENT BENEFITS

icral. Even though maximum benefits are obtained at different channel

)ths for each of the commodities, AAEB's are shown at 8-1/8 percent
-erest for one foot increments of channel depths from 39 through 51 feet

the Pascagou1a River Channol and from 38 through 51 feet for the Bayou
;ot te Channel. Benefits are shown for the one foot increment below where

maximum is obtained and t,, r hlei constant for each greater channel
,th. For example, if maximnu_. benefits are obtained for a commodity at a
innel d'-pth of 42 feet, AAEB's are shown for 39-, 40-, and 41-foot depths
I held c,nstant for delths of 43 throuwh 51 feet. The annual benefits on
iin, which i, expect.d to increase over the project life, is converted t,
average irintinl ,q,iva lent benofit (AAEB) basis for each channel depth
n consideredi in this an.flysis. Since grain benctits maximize with a

-foot channel , they are- held constant for depths greater than 46 feet.
ivy r;tde oi l tonnayces are not expected to crow over time; however, the
iefits will increase, if roater channel depths are- provided. LNG will
,ive hf-nef its at a 42- foot channel dpth on lv, and wi 11 not incre-ise

:h time.

in. Th,. .r.crag, annual equivalent benefits applicabl, to grain e.xports
rn th,, Port of Pas:acolia to the Black Sea Area (A) are assigned to
ionel dept thro, gh 42 feet . These benefits are shown for depths of 3)
"oigh 42 fee;t and hold constant for greater depths. Exports to the.
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TABIA: 44

SURMARY OF BA. u-YLAR SAVINGS FOR C;RAIN, HEAVY GRU0L. OIL, AND LNG

PASCAGOULA BAYOU CASOTTE CHANNEL

CHANNEL CRUDE 014 LNG TOTAL 41 -
CHAE 1 3/ 4/

DEPTH (Ft.) GRAIN EXPORTS- IMPORTS- IMPORTS- SAVINGS-

38 $14,377,000 - $14,377,000

39 $ 925,000 14,712,000 - 14,712,000

40 1,193.000 15,046,000 - 15,046,000

41 1,398,000 15,381,000 - 15,381,000

42 1,532,000 15,715,000 4,596,000 20,311,000

43 1,583,000 13,709,000 4,596,000 18,305,000

44 1,623,000 13,876,000 4,596,000 18,472,000

45 1,647,000 14,210,000 4,596,000 18,806,000

46 1,658,000 14,545,000 4,596,000 19,141,000

47 1,658,000 14,712,000 4,596,000 19,308,000

48 1,658,000 15,046,000 4,596,000 19,642,000

49 1,658,000 15,213,000 4,596,000 19,809,000

50 1,658,000 15,381,000 4,596,000 19,977,000

51 1,658,000 15,548,000 4,596,000 20,144,000

h/Base year is 1979. These savings represent total base year benefits to

.the Pascagoula Channel.
2/ Base year is 1984.
.Base year is 1989.

-Represents base year and total benefits to the Bayou Casotte Channel since

neither commodity is projected to grow in the future.
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TABLE 42
BASE-YEAR (1934) SAVINGS ON HEAVY CRUDE OIL IMPORTS TO BAYOU CAS(TVIE

CHANNEL ANNUAL UNIT TOTAL
DEPTH (Ft.) TONNAGE SAVINGS SAVINGS

1/

3 16,718,000 $0.86 $14,377,000
39 16,718,000 0.88 14,712,000
40 16,718,000 0.90 15,046,000
41 16,718,000 0.92 15,381,00
42 16,718,000 0.94 15,715,O00
43 16,718,000 0.82 13,709,000
44 16,718,000 0.83 13,876,000)
45 16,718,000 0.85 14,210,000
46 16,718,000 0.87 14,545,000
47 16,718,000 0.88 14,712,000
48 16,718,000 0.90 15,046,000
49 16,718,000 0.91 15,213,000
50 16,718,000 0.92 15,381,000
51 16,718,000 0.93 15,548,000

Iwo 80,000 dwt tankers operating on channel width of 350 feet and
existing: depth of 38 feet.

TA B LE 43 
BASF-YFAR (1989) SAVtN(;S nN LNG IMPORTS TO BAYOIU CASOT'i '

C H ANNF 1. ANNUAL UN I T TOTAL
i-,[11 (Ft . TONNAGE SAVINGS SAVINGS

42 6,838,000 50.95 $4,596,000
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A summary of unit costs and savings per ton is shown for all effective
depths in Table 39. ft should be noted that maximum benefits are obtained

at a channel depth of 42 feet. No benefits can h, realized with channel

dept is 39 through 41 feet nor depths over 42 feet.

TABLE 39
SIUMMARY OF LNG TANKER OPERATING COSTS AND SAVINGS PER TON

CHiANNEL TOTAL OPERATING TONS HAULED COSTS SAVINGS

DEPTH (Ft.) COSTS PER TRIP PER TRIP PER TON PER TON

38 $2,580,045 60,480 $42.66 -

42 2,522,686 60,480 41.71 $0.95

SummarY of Unit Savings. A summary of unit savings for the entire harbor
is shown in Table 40. These unit savings are snown for channel depths

ranging from 39 through 51 feet. There are numerous restrictions that
limit savings to a certain channel depth, such as, depths at foreign ports, -

depths in the Panama Canal, limited vessel size needed by shipper and type

of service involved.

BENEFITS

Base-Year Benefits. Base-year benefits are not necessarily obtained for

the same year on all commodities. For grain the base year is 1979, for

heavy crude oil the base year is 1984 and for LNG the base year is 1989.
The reason for showing the base-year is to give some indication of what the

benefits would be if the channel improvements were available at these

various times.

If deeper channels into the Port of Pascagoula had been available in 1979,

annual grain benefits would have ranged from $925,000 for a 39-foot channel

to $1,658,000 for a 46-foot channel. No additional benefits on grain could

be realized from a channel depth improvement greater than 46 feet. Heavy

crude oil imports into the Port of Bayou Casotte, expected to begin in

1984, would realize $15,715,000 in benefits for a 42-foot channel improve-
ment and $15,548,000 for a 51-foot channel; however, about $14,377,000 of

these amounts can be assigned to widening only. The LNG imports into the

Port of Bayou Casotte, expected to begin in 1989, would realize annual

benefits of $4,596,000 for a 42-foot channel depth improvement. No
benefits would be realized from channel depths other than the 42-foot

depth. More detail of these benefits is given in Tables 41, 42, 43, and

44.

Projected Annual Benefits. The base-year volume of traffic on grain was

projected from 1979 to 1995 and further projected over the 50-year project

life (1995-2044). Heavy crude and LNG tonnage was not projected, therefore

C-68
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38k 8 W N18.10)

3 8- 16,7 1 8,f)O() ! , Ow, ( $1 . 3 77 O
39 16 7!8,000 . f!) 335 , " ()(
40 16, 718,10 " 000 669,()
41 16, 718, ) 00 5 , 181i , ()( 1,004,00(0
42 16, 718,000 5 15 , 0i I 33,- W1

43 16, 718,000 13, 7, ,000 -666,00o
44 16,718,000 13,70 , 000 -01 0()0
45 t6,718,000 1',210,000 -167,000
46 16,718,000 14,545,000 168 ,009
47 16, 718,000 4,712 000 335,000
48 16,718,000 15,040 ,00W 669,000
4' 16,718,000 15,213,000 836,000
5n 16,718,000 15,381,000 1,004,000
51 16,718,000 15,548,000 1,171,000

Savings tr 10,000 dwt vessels operating on a fuLil channel width of
2,350 feet.
- The incremental benefits for 38 feet are assigned to widening only.

All others are incremental from this value and are assigned to channel
deepening.

40
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TABLE 48
ANNUAL SAVINGS ON LN(, IMPORTS TO BAYOU CASOTTE, MS

____________ANNUAI-

YEAR TONS SAVINGS

1989 4,838,000 $4,596,000
1995 4,838,000 4,596,000
2000 4,838,000 4,596,000
2010 4,838,000 4,596,000
2015 4,838,000 4,596,000
2020 4,838,000 4,596,000
2030 4,838,000 4,596,000
2040 4,838,000 4,596,000
2044 4,838,000 4,596,000

-Savings can only be realized by providing a 42-foot channel.

C-82

....................................... -........--. --



Eastern Mediterranean Sea Area (B) are assigned to channel depths up to a

maximum depth of 43 feet. These AAEB's are shown for depths of 39 through

43 feet and are held constant for greater depths. Exports to the Western

Mediterranean Sea Area (C) receive maximum benefits at 42 feet because of

restricted depths at the foreign ports in this area. Benefits to this are!a
•ire shown for channel depths of 39 through 42 feet and held constant for

the greater depths. Grain exports to cerLin ports in the East Coast of

South America Area (D) receive maximum benefits at a channel depth of 44

feet. Benefits to these ports in this area for depths 39 through 44 feet

are increased, but benefits are held constant for depths greater than 44
feet. Benefits on grain exported to other ports in the East Coast of South

America Area (E) maximize with a channel depth of 39 feet. Benefits on
grain shipped to certain ports in the Northern Europe Area (F) maximize

with a 46-foot channel at Pascagoula, due to these foreign port depths.
Since we are only considering a channel depth through 46 feet, no restric-

tions are placed on these benefits. Benefits on grain to other ports in

the Northern Europe Area (G) maximize with a 41-foot channel depth. On
grain to certain ports in the Southern Europe Area (H), benefits maximizes
with a 46-foot channel depth. No restrictions are placed on these bene-

fits. Other ports in the Southern Europe Area (I) also maximize with a
46-foot channel depth; however, no restrictions are placed on these bene-

fits. Benefits on grain to the Far East Area (J) are not restricted by

channel depths at foreign ports because the 39-foot restriction at the
Panama Canal limits benefits to this depth.

All traffic to the Far East is routed via the Panama Canal because it is

Lot economical to ship around the Cape of Good Hope, unless there is a
O channel depth at Pascagoula of 48 feet or greater.

A summary of Average Annual Equivalent Benefits on grain exports from
Pascagoula, which are the benefits assigned to the Pascagoula River Channel

segment, is shown in Table 49.

TABLE 49

SUMMARY OF AAEB FOR GRAIN EXPORTS

AT 8-1/8 PERCENT INTEREST RATE

CHANNEL AVERAGE ANNUAL

DEPTH (Ft.) EQUIVALENT BENEFITS-

39 $1,768,000

40 2,278,000

41 2,668,000
"2 2,922,000

43 3,023,000

44 3,099,000

45 3,144, 0002/
46 3,165,000.-

- fne f it s ref JI t J January 1983 prices.
21'

-3encfits arp teld c-nstmnt for any chanrwl. depth- great,.r than 46,

f -.e-t.
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Heavy Crude Oil. AAEB's associated with this commodity are based on
widening the 38-foot channel and greater channel depths which allow either
the use of more fully loaded or larger shuttle vessels. Benefits are
derived by the use of a 66,000 and 79,000 dwt tanker fleet operating on a
channel with the existing depth of 38 feet and with wider and deeper
channel depths from 38 through 42 feet. For channei -1- '-1- prom 43 through
51 feet, a shuttle fleet of 100,000 dwt tankers has been used to calculate
benefits. Benefits are shown in Table 50 for a widened channel and a
deeper channel at one foot increment of depth from 39 through 51 feet.
Tonnage of heavy crude was not projected; therefore, base-year (1984)
benefits are representative of AAEB's at any interest rate.

LNG. A committed fleet of three 64,000 dwt LNG tankers are used in the
determination of AAEB's for this commodity. Benefits would a'.crue by
ol iminating the need for certain tug service, and allowing incrcased speed
for these vessels within the harbor. There are no benefits on LN, for
channel depths from 39 through 41 feet. Benefits are assigned t 42-f !t
chanrnel only. There are no additional benefits assigned to depths of 4?
thr,:;gii 51 feet. Maximum benefits are obtain(, for these vesse 1 ° a

hannel depth of 42 feet since the vessels can operate in the channe, fu.lv
loaded, at maximum allowable speeds and without the need of tugs. AAEB's
for channel depth of 42 feet are shown in Table 51. Since maximum beneFits-
are obtained at 42 feet, benefits for a 43- through 51-foot channel delth
are the same as those for a 42-foot channel. Tonnage on LNG was ;iot
projected; therefore, baseyear (1989) benefits represent the AAEB at any
interest rate.

Summary of Average Annual Equivalent Benefits. A summary of the Avrage"

Annual Equivalent Benefits for each channel improvement associated with the.
widening of the 38-foot Bayou Casotte Channel and for increased depths of
39 through 51 feet are shown in Table 52. Benefits are those in effect as
of I January 1983, with a 50-year project life from 1995-2044, inclusive.
Grain benefits are associated with the Port of Pascagoula and the heavy
crude oil and LNG are associated with the Port of Bayou Casotte. Benefits
as shown in Table 53 also reflect a price level as of I January 1983. An
update analysis from I January 1983 to I October 1983 shows a slight
decrease of change. However, the change is so insignificant that no change
in benefits is necessary.

Average annual equivalent benefits shown in Table 52 represent a 50-year
growth period on grain over the project life (1995-2044). However, regula-
tions require that project benefits for a 20-year growth be shown, to
assure that a project be feasible at this shortened growth period. Since
crude oil and LNG did not have a growth over the base-year these commodi-
ties would be the same for either a 20- or 50-year growth period. Table 53
shows the AAEB with a growth rate restricted to a 20-year period or to the
year 2015 and held constant thereafter.

Proposed Turning Basin. The local sponsor has requested that a new turning
basin be considered as a part of the Bayou Casotte analyses. The new
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TABLE 50
AVERAGE ANNUAL EQUIVALENT BENEFITS ON CRUDE OIL

IMPORTS TO BAYOU CASOTTE, MS

CHANNEL AVERAGE ANNUAL
DEPTH (Ft.) EQUIVA\LENT BENEFITS-.

38 $14,377,000 -

39 14,712,000

40 15,046,000
41 15,381 ,000
42 15,715,000

43 13,709,000
44 13,876,000
45 14,210,000

46 14,545,000
47 14,712,000
48 15,046,000

49 15,213,000
50 15,381,000

51 15,548,000

1/

-Based on 1 January 1983 prices.
-/Widening of Bayou Casotte Channel at 38 feet only.

NOTE: The benefits for increased channel depths of 39 through 51 include
benefits for widening only of the 38-foot channel.
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TABLE 51
AVERAGE ANNUAL EQUIVALENT BENEFITS FOR LNG IMPORTS TO

BAYOU CASOTTE FOR SELECTED CHANNEL DEPTHS

CHANNEL AVERAGE ANNUAL
DEPTH (Ft.) EQUIVALENT BENEFITS-

39
40
41
42 $4,596,000
43 4,596,000

4,596,000
45 4,596 ,000
!4,596. ono)

b~ 596)b,0()

4,5r,96, 000
i 4, 590,000

-. 7-ne'tts reflect 1 Jannary 1983 prices.



TABLE 52
SUMARY OF AVERA(E ANNUAL EQUIVAI NT BENEFITS

AT 8-1/8 PERCENT FOR INDIVIBIUAL CHANNELS
(Unrestricted growth period)

CHANNEL PASCA(CBULA RIVER iAYO[ CA,0(TTE 1

DEPTH (Ft.) CHANNEL CRANNE] TOTAL BENEFITS

38 $14,377 ,00t- $14,377,000
39 S1,768,000 14,712,000 16,480,000

40 ?.278,000 15.046,000 17,324,000
S2 ,O68 ,000 15,381,000 18,049,000

42 2,922,000 20,311,000 23,233,000
43 3, 23,000 l8,3305,000 21,328,000
"14 ' ,1 0 18,4/2,000 21,571,000
45 3,144,0(01 18,806,000 21,950,000
46 .1h 5 I 900 19,141,(!O0 22,306,000
47 .,'65,000 19,308,000 22,473,000
48 3,165,000 19,642,000 22,807,000
40 3,1 5000 19,809,000 22,974,000
50 3,165,000 19,977,()00 23,142,000
51 3,165,000 20,144,000 23,309,000

-/Benefits maximize with a 42-foot channel.
- Benefits associated with widening existing channel with a 38-foot
depth.
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TABLE 53
SUMMARY OF AVERAGE ANNUAL EQUIVALENT BENEFITS
AT 8-1/8 PERCENT FOR INDIVIDUAL CHANNELS

(20-year growth period - 1995-2015)

CHANNEL PASCAGOULA RIVER BAYOU CASOTTE- /

DEPTH (FT.) CHANNEL CHANNEL

38 $14,377,0 W 2 /.
39 $1,713,000 14,712,000
40 2,207,000 15,046,000
41 2,585,000 15,381,000
42 2,831,000 20,311,000
43 2,991,000 18,305,000
44 3,003,000 18,472,000
45 3,048,000 18,806,000
46 3,068,000 19,141,000
47 3,068,000 19,308,000
48 3,068,000 19,642,000
49 3,068,000 19,809,000
50 3,068,000 19,977,000
51 3,068,000 20,144,000

- Benefits maximizes with a 42-foot channel.Benefits associated with widening the existing Bayou Casotte Channel.
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1..5 e.... .r trips .equired 1 the 100,M10 ,Iwt vess, is. Tahlo;: 54 and 55-B
how av.rad,-! (- n 1niai fquivaleit benefits of aloiit $1 ,218,000 for : 42-foot

toirniny basin, Average annual costs are S63,,00 which produces a B/C
ratio ,)f 1.9.

Di ffierent P laos Considered. Five different plans were considered in the
deteroinat ion of costs and benefits for the turning basin on Bayou Casotte
and the appropriate chaonels associated with Bayou Casotte and the
Pasr'agnla River. Each of these plans only considered different disposal
areas; therefore, benefits are the same for each plan at each channel
deoth. 'te different disposal plans are discussed in more detail in the
,ain body of this report. Tables 55-A through 55-C show the incremental

plans for 38, 42, and 46 feet. As shown on the tables, Plan E produces the
maximum net benefits at 42 feet.

Determination of Net Benefits and Costs. Based on data and information
shown in Tables 55-A, -B, and -C, maximum net benefits are obtained from a
"2-foot channel under Plan F.. Table 55-A only related to widening the
existing Payou Casotte Channel; therefore, it was not utilized directly in
this computation of deeper depths.

Allocation of Cost to the Combination Leg of the Channel. This project
considers three different channels and a turning basin on Bayou Casotte.
The channels consist of the Pascagoula River Channel, the Bayou Casotte
Channel, and the outer leg which is used to access each of the above

channels. This channel is referred to as the Combination Leg.
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PASCAGOULA HARBOR

PERTINENT INFORMATION ON TURNING BASINS

letroleum Vessels

ince from dock to existing turning basin I nautical mile

Lng time at existing turning basin 30 minutes
!r of tugs required at existing turning basin 3
I of tugs 5 knots
ly costs for tug service $652
ar of trips - existing condition 284
ar of trips - modified 42-foot channel 190

I trip time to existing turning basin 24 minutes
ing time at new turning basin 15 minutes
er of tugs required at new turning basin 2
hted hourly cost for 79,000 & 66,000 dwt
ssels at sea $958
ly costs for 80,000 dwt vessel at sea $999
ly costs for 100,000 dwt vessels at sea $1,121
el time to new turning basin 0

ssels

ance from dock to existing turning basin 1.25 nautical mile
,ing time at existing turning basin 30 minutes
,er of tugs required at existing turning basin 3
d of tugs 5 knots
"ly costs for tug service $652
)er of trips 80
kd trip time to existing turning basin 30 minutes
king time at new turning basin 15 minutes
,el time to new turning basin (round trip) 6 minutes

,er of tugs required at new turning basin 3
-1y costs for LNG vessels at sea $9,238
:ance to new turning basin .25 nautical mile
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.2' x S ,121 x 175 trips

( DWT) $ 47,45- . 9,044

.25 x $652 x 190 trips x 2 tugs
(80,000 DWT) 61,940 57 050

[,,, .25 x 652 x 175 trips x 2 tugs
(100,000 DWT)

TOTAL $ 109,393 $ 106,094

SAVINGS $ 635,426 $ 638,725

42 FOOT 46 FOOT

Without Project Condition 64,000 DWT 64,000 DWT

4iT travel & turning time = I hour
Vessels = I hr. x $9,238 x 80 trips $ 739,040 SAME

T 1,s = I hr. x $652 x 80 trips x 3 tugs 156,480 SAME

TOTAL $ 895,520 SAME

With Projoct Condition

'F t & tiiiiing time =  .35 hours

, . 5 5d38 x 80 trips $ 258,664 SAME
i, v . 80 trips x 3 tups 54,768 SARE

TOTAL $ 313,432 SAME

SAVI NGS 38',088 582,088
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Costs of the combination channel leg were allocated to the Bayou Casotte
.-.: Channel and the Pascagoula River Channel based on the percentage distribu-

tion of remaining benefits to each channel for Plan E. Table 56 shows the
allocations for a 42 de pth.

Sensitivity. The only sensitivity analyses considered for this project
involve the projection of grain. Based on the allocated costs in Table 56
for the Pascagoula River Channel for 42 feet of depth ($1,006) and the
benefits assigned to a 42-foot channel in Table 41 ($1,532) based on 1979
traffic, the B/C ratio for 1979 conditions for grain is 1.5; therefore,

projected grain traffic is not needed to iustify this portion of the
proiect.

Table 57 deleted.

Vessel Delays. A simulation model of Mobile Harbor was revised to conform
to the parameters of Pascagoula Harbor using SLAM I simulation language.
This model incorporated the logic and code necessary to simulate one-way
Lraffic within the channel limits (length and width). In addition to
sequencing vessel traffic in both directions (up and down channel) and from
both Pascagoula River and Bayou Casotte, the model also accounts for vessel ,..
delays because of channel use. The traffic simulated included all types of
vessels which will us, the harbor during project life. These were; general
cargo ships, dry bulk carriers, crude oil tankers, product tankers, chemi-
cal tankers, liquid gas tankers, liquid natural gas (LNG) tankers, and
ocean-going barge carriers.

The model was used to determine the effects of arrival distributions of L
vessel traffic on the system cost associated with delaying vessels which
arrive at the "at sea" entrance or harbor entrances to the channel. The
model was applied to three conditions for the years 1995, 2000, 2010, 2020,

Revised: March 1985
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2030, 2040, and 2044: the present configuration, with Bayou Casotte widened
to 350 feet, and with the proposed dimensions of 42 by 350 feet for the
entire channel. Delay costs for Pascagoula Harbor could be further reduced
by introducing the channel to two-way traffic. The results for the three
conditions listed above showed that reductions in delay costs were not

significant enough to support further channel widening for two-way
traffic.

Delay Costs. Delay costs were calculated for the three different condi-
tions listed above. This allowed determination of average annual equiva-
lent benefits for each of the channels involved. Values for each period
from 1995 through 2044, as discussed above and shown in Table 58, were used
in these computations.

Table 58

PASCAGOULA HARBOR
ONE-WAY TRAFFIC DELAY COSTS

38' BY 350' 38' BY 350' 42' BY 350'
EXCEPT INCLUDING INCLUDING
BAYOU BAYOU BAYOU
CASOTTE CASOTTE CASOTTE

Number of

Ships

1995 1322 1254 1233
2044 1720 1705 1552

Hours of
Delay

1995 275.91 123.16 137.35
2044 576.13 237.54 210.85

Delay Costs

1995 $328,803.76 $195,680.93 $211,116.60
2044 $747,638.67 $297,213.87 $338,084.62

Average
Annual

Equivalent
Benefits $393,000.00 $215,000.00 $193,000.00

Average Annual Equivalent Benefits. Since the number of vessels operating
overtime does not change because of deepening a 350-foot-wide Bayou Casotte
from 39 through 42 feet, average annual benefits are determined for this
channel by subtracting average annual delay costs for a 38- by 350-foot '.'
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channel at Bayou Casotte ($215,000) from the average annual delay costs for
the existing project ($393,000). Average annual equivalent benefits of
$178,000 are assigned to a 38- by 350-foot Bayou Casotte Channel. These
benefits are constant for each channel depth from 38 through 42 feet.

Average annual equivalent benefits for a 42- by 350-foot channel on the
Pascagoula River are determined by subtracting average annual delay costs
for both channels being modified to 42 by 350 feet ($193,000) from average
annual delay costs of $215,000 associated with both channels having dimen-
sions of 38 by 350 feet. This calculation is appropriate since delay costs
are the same for either a 38- by 350-foot or a 42- by 350-foot channel at
Bayou Casotte. Average annual benefits of $22,000 are assigned to the
4-foot incremental depth for the Pascagoula River Channel. Benefits for
each incremental foot of depth are estimated by dividing $22,000 by 4.

Average annual equivalent benefits for the channel depths ranging from 38
through 42 feet and 350-foot channel widths for each of the channels are
shown in Table 59.

TABLE 59

AVERAGE ANNUAL EQUIVALENT BENEFITS ASSOCIATED WITH TRAFFIC DELAYS
(8-1/8%)

BAYOU CASOTTE PASCAGOULA RIVER
DEPTHL! CHANNEL CHANNEL

38 $178,000 0
39 178,000 $ 5,500
40 178,000 11,000 "
41 178,000 16,500
42 178,000 22,000

/ Each channel width is 350 feet.

Land Enhancement. There are no land enhancement benefits or costs asso-
ciated with Plan "E", even though disposal will occur on the LNG facility
lands. Disposing on these lands is the cheapest alternative cost for
disposal. Also, Real Estate Division in Mobile has appraised the lands
with and without disposal and has found no difference in value.

Multiport Analyses. For purposes of multiport analyses for Pascagoula
Harbor, competing ports were assumed to be all of those ports on the Gulf
Coast exporting a million tons or more of grain each year. There are seven
competing ports on the Gulf Coast meeting these requirements. The control-
ling channel depths at six of these ports is 40 feet with Corpus Christi,
Texas, having a controlling depth of 45 feet.

Benefits maximize at 42 feet on the Pascagoula Channel; therefore, compari-
sons were made for savings on the Pascagoula Channel from 40 to 42 feet.
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There are seven foreign regions, excluding the Far East, that will realize
savings at these increments of depth. The Far East will receive no savings
because of the 39-foot restriction across the Panama Canal. Savings per
ton from 40 to 42 feet range from $0.33 to $0.71 with an average of $0.55
per ton for these locations.

It is believed that deepening the Pascagoula Channel will have little or no
effect on grain movements from the other Gulf ports. This is based on
historical changes that have occurred to export grain shipments from Corpus
Christi. This port has channel depths 5 feet deeper than any port on the
Gulf Coast. This deeper channel has not caused significant decreases in
exports of grain from the other port. From 1978 through 1981, export grain
from the Ports of Houston and Galveston increased from about 12.8 million
tons and 2.8 million tons to approximately 13.5 million tons and 5.9
million tons, respectively. During the same period grain exports from
Corpus Christi decreased from 4.6 million tons to 1.9 million tons.

Compliance with EC 1105-2-124. Table 60 shows the requirements of EC
1105-2-124. The table only analyzes 100 percent recovery since the bene-
fits to the project can easily meet this recovery requirement. Based on
this, it is not necessary to show the effects of 50 percent cost recovery.

The first part of Table 60 shows the 1983 first costs adjusted to represent
expenditures on the two channels. These values are grown at 8 percent to
the first year of project life (October 1994). Interest during construc-
tion is added to these values to obtain a total first cost for each of the
channels. Total first costs are converted to average annual costs through
use of the interest and amortization factor for 6.5 percent and 50 years.

The second and third parts of the table show the 1995 tonnage for each
channel and the amount per ton req-nired for 100 percent cost recovery for
each channel. The fourth part of the table shows the October 1983 savings
per ton for each movement and increases these values at a compound interest
rate of 4.5 percent through 1995 which is the first full year of project
life. Each of these values is then compared to the required savings per
ton for each of the channels. As shown on the table, movement E on the
Pascagoula River is the only one that does not exceed the 100 percent
requirements. However, it does equal the required $0.81 per ton for grain.
Savings for each remaining movement far exceed this requirement; therefore,
the projects are shown to be viable in 1995 based on 100 percent cost
recovery.
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PASCAGOULA HARBOR

PROJECTED VESSEL FLEET

Projected Vessel Fleet. The Principles and Guidelines require that the
composition of the vessel fleet be determined throughout project life for
both the with and without project condition. Since the vessel fleet is not
defined, it is assumed that the projected fleet only involves those vessels
associated with benefits for the harbor under study. The Pascagoula Harbor
fleet only considers bulk carriers exporting grain from Pascagoula. Tank-
ers hauling crude and LNG are committed vessels and are not expected to
change during the project life since the commodities involved are not
projected to grow in the future.

The projected fleet is determined based on an allocation procedure involv-
ing the utilization of a computed percentage of the world fleet dwt
capability as related to each foot of depth for either the with or without
project condition. For example, it is assumed that the without project
condition will involve vessels with drafts ranging from 30 through 38 feet.
The average dwt for vessels with 30-foot drafts is 18,511, and there are
276 vessels of this type in the world fleet. Multiplication of these two
values produces a world fleet capability of 5,109,036 dwt for the 30-foot
draft vessels. This computation is continued for the remaining eight
drafts associated with the without project condition and the sum of all
drafts is determined. Each of the nine world fleet capabilities is then
calculated as a percent of the total. Each of these percentages is then
multiplied by each years' grain projection to determine the amount of grain
hauled by each draft vessel. Each of these tonnages is then divided by the
dwt for that vessel class to determine the number of vessels involved.
Vessels have not been rounded in these calculations. The vessels for the
with project condition were determined using the same procedure except that
the range of vessels was expanded to considerr the deeper channel depths.
Tables 61 and 62 show the computations of tonnages and vessels for the with
and without project conditions. Table 63 shows a summary of the vessels
for both conditions. For purposes of this table, vessel numbers have been
rounded up or down based on standard rounding procedures.
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COSTS FOR TUG ASSISTANCE FOR OIL TANKERS

As indicated in the design and cost appendix (Appendix B), determination of
the appropriate channel width required by the 80,000 dwt crude oil tankers
in accordance with the guidance of EM1110-2-1613 yields a width of 430
feet. Review of modeling performed by the Computer Aided Operations
Research Facility (CAORF) for dry bulk carriers on a 55- by 400-foot
channel considered for Mobile Harbor and for use of the existing Pascagoula
Harbor channel by LNG tankers seems to indicate that a channel width less
than 430 feet can be safely navigated. Further, user representatives indi-
cate that a 350-foot channel width can be safely and efficiently navigated.
There is, however, some uncertainty concerning the performance of the
80,000 DWT tankers in the 350-foot channel. Should these vessels be unable
to safely maneuver the 350-foot channel, tug assistance may be required for
inbound crude oil tankers. Accordingly, an estimate of the cost of tug
assistance has been developed. If tug assistance is required, the benefits

of the recommended plan would be reduced by the amount of this cost.

If tug assistance is required, it is expected that two tugs would meet the
80,000 DWT tanker near the north end of Horn Island Pass (see Plate VIII),
travel with vessel to the dock in Bayou Casotte, and return to their base
in Pascagoula River. It is estimated that each inbound trip require about
5 hours tug service for two tugs valued at $652 per hour, amounting to
$6,500 per trip. Based on the estimated 190 trips per year required for
the 80,000 DWT vessels, the total value of tug service is $1,200,000.
Therefore, if it develops that tug service is required, the benefits for
the recommended plan would be reduced by $1,200,000.
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A() Project description. Materials to be remuve, l f)m t h e !'as agoula
Entrance Channel would be disposed in shatlow waLer LO a.-nt to th, east'o'ro
end of Horn Island. Approximately 3,348,000 cubic yards of new work mate-

rial and a total of 34,550,000 cubic yards of maintenance material would be
disposed in this area over the life of the proiect. See pages 63-68 of the

Main Report and pages EIS-15 - EIS-17 of the FELS for a more dptailed
description of the proposed plan.

a. Authority and Purpose. This study was originally authorized by

United States Senate Public Works ComlaiLtee Resolutions adopted on
September 23, 1965, and February 10, 1971 and House Public Works Committee
Resolution adopted on June 23, 1971. These resolutions requested feasibility
studies to determine if modifications to the existing navigation project at
Pascagoula Harbor are warranted. In 1977, the study was postponed at the
request of the Jackson County Port Authority. The study was resumed in 1984,

also at the Port Authority's request.

b. Description of the Proposed Dredged and Fill Materials from the

Pascagoula Entrance Channel.

(I) General characteristics. The fill material that would be

placed in the shallow subtidal site consists of naturally occurring sand.

(2) Quantity of material proposed for discharge. Approximately

3,348,000 cubic yards of new work and a total of 34,550,000 cubic yards of
maintenance material dredged from the Pascagoula Entrance Channel would be
placed on the shallow subtidal site.

(3) Source of materials. The dredged material would be obtained by
dredging the pass and gulf legs of the Pascagoula Entrance Channel which is
approximately 24,000 feet east of the proposed disposal site.

c. Description of the Proposed Discharge Site.

(1) Location and areal extent. The site is located in the Gulf of
Mexico east of Horn Island, Mississippi, and o, cOp-,s approxirM1tlv 830
acres of shallow subtidal habitat.
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(2) Type of discharge site. The discharge site is typical of the
nearshore Gulf of Mexico with predominately marine sand substrate.

(3) Method of discharge. The material would be placed on the site
utilizing either an hydraulic pipeline/cutterhead dredge or hopper dredge or
split hull hopper barges.

195. (4) When would disposal occur? Disposal is scheduled to begin in
-.• 1995.

(5) Projected life of discharge site. The proposed life of the
disposal site is 50 years.

A(IL). Factual Determinations.

a. Physical Substrate Determinations.

(1) Substrate elevation and slope. The disposal of dredged
material may result in some mounding, however the wave climate on the Gulf
shore of Horn Island is such that this should not pose a significant impact
to the resources of the island or circulation in the nearshore Gulf of
Mexico.

(2) Sediment type. Mineral composition and particle size of the
sub.trate would not be altered.

(3) D)redged or fill material movement. The dredged material is
expected to be transported in the littoral dri ft systm of the nearshore

f of Mexico. This movement howtver, would oot have any adverse impact on S
the area and would re,;ult iin notirishment of Horn Island.

(4) Physical effects on benthos. The disposal of the dredged
material would disrupt the henthic community of the disposal site during
placement, how-ver the .ommunity should reestablish within 6 to 12 months
after the dispOsAI occurs.

(5) Actions taken to minimize impacts. Since the material to be
disposed is naturally occurring sand and the substrate of the disposal site
is sand, no further actions are deemed necessary.

b. Water Circulation, Fluctuation and Salinity Determinations.

(1) Water. There would be no significant impacts on water
chemistry, color, odor, taste, dissolved gas levels, nutrients or
* utrophication characteristics due to dredging or disposal. Water clarity

may be temporarily reduced during the dredging and disposal activities but
should return to normal shortly after construction is completed.

(2) Current patterns and circulation. The disposal would not
result in any change in current patterns or circulation.
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(3) Normal water ievel fluctuations. There would he no change in

,ornial water level fluctuations.

(4) Salinity gradients. There would be no change in salinity

patterns or gradients.

c. Suspended Particulate/Turbidity Determinations.

(1) Expected changes in suspended particulates and turbidity levels
in v icinityof disposal site. Short-term increases in suspended particulate

levels may occur at the time of dredging and disposal. However, due to the
nature of the material to be disposed these increases would be within the

normal range of fluctuation of these parameters for this area of the
nearshore Gulf of Mexico and would not violate state water quality

standards.

(2) Effects on chemical and physical properties of the water
column. Slight decreases in the degree of light penetration and dissolved
oxygen conentratvton may occur during disposal and dredging activities.

(3) Effects on biota. Effects would be insignificant since the
biota of this area is adapted to the naturally turbulent nature of the

nearshore zone.

(4) Actions taken to minimize impacts. Due to the nature of the

material to be-disposed and the energy regime of the disposal site the
impacts wo, ld be minimal. Efforts would be made to schedule disposal at
times when utilization of the area by sea turtles is evident.

d. Contaminant Determinations.

Analytical testing of the sediments to be disposed and of elutriate samples
prepared with these sediments did not. reveal the presence of contaminants.
Results of the sediment and elutriate tests are presented on Tables 404-2
through 404-19 for the stations shown on Figures 404-1 and 404-2. In
addition the material has been determined to meet the criteria set forth in
40 CFR 230.60(b) in that the material is characterized as sand which is
sufficiently removed from sources of pollution to provide reasonable
assurance that the material wuud not contaminated by such pollution and
Ll.'- fa.t thit th- iateri-l it self IF inert. Also the material originates in
the near vI,:vtity -f the dispusil activity, is similar to the substrate of
the. disposol site, and rce!ves the same overlying waters as the disposal
sit. n(, no further physical, hiological, or chemical testing is
reqtiired purf;kant to the 404(b)(1) Guide lines.

e' Aquat;c Ecosysrem and Organism Determinations.

(1) Effects on plankton. Disposal of dredged material into open
water would destroy some phytoplankton and zooplankton, and could reduce
light penetration which may tend to affect primary production by the
phytoplankton. Due to the nature of the materials to be disposed, these
Impacts woild not r* ficant.

D-2-3

-Z - .-L. " - -- -" " " -.' -'" -. -J' -. .. " ' - ''_''.'- _ " - " 2 -" " - " " """ ""' " - " " " " "- "", " . ° " "• - " " "-- ." .",.



(2) Effects on benthos. Open water disposal of the sandy material
could smother some of the benthos of the proposed site, however these
organisms are adapted to a very rigorous environment in which they
experience wave and storm induced sedimentation and the impacts due to the
disposal would not be significant.

(3) Effects on nekton. Some nekters it and around the open water
disposal areas would probably vacate the area, at least until conditions
become more favorable. All such organisms would not be expected to vacate;
however, it is logical to assume that many would avoid an area of

disturbance such as that associated with discharge of dredged material.
Some nektonic filter feeders may be killed as a result of being in the
affected area and other organisms less capable of movement, such as larval
forms, may be physically covered with dredged material. Generally, however,
most organisms would avoid and later return to the project area.

(4) Effects on aquatic food web. No significant effects.

(5) Effects on special aquatic sites.

(a) Sanctuaries and refuges. The proposed disposal of dredged
material would not significantly affect any of the fish and wildlife
resources which are designated for preservation or general use in the 1980
Mississippi Coastal Program.

(b) Wetlands. No wetlands would be filled during the proposed -'-

activity.

(c) Mud flats. No significant effects.

(d) Vegetated shallows. No significant effects.

(e) Coral reefs. Not applicable to this area.

(f) Riffle and pool complexes. Not applicable to this area.

(6) Threatened and endangered species. The green sea turtle,
Chelonia myds, may have nested on Horn Island in the past. The loggerhead
sea turtle, Caretta caretta caretta, probably nested on Horn Island in the
past and could nest there now, although there are no recent records. Kemp's
ridley sea turtle, Lepidochelys kempi, is a rare visitor in the open gulf.
The recommended plan, however, should not significantly impact these
threatened species.

(7) Other wildlife. No significant effects.

(8) Actions to minimize impact. Construction boat operators would
be instructed to keep a lookout for sea turtles and should any be sighted
appropriate coordination efforts with the National Marine Fisheries Service
would be initiated immediately and a coordinated effort be mde to avoid
impacts to these species.
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f. Proposed Disposal Site Determinations.

(1) Mixing zone determination. The State of Mississippi determines

mixing zones on a case-by-case basis. Vor similar disposal activities, the

State has established a mixing zone of 750 feet. Turbidity increases of 50

JTU's above background levels beyond a 750-foot mixing zone would not occur

due to the nature of the material to be disposed.

(2) Determination of compliance with applicable water qu3lity.

standards. This area of the nearshore Gulf of Mexico is classified for

recreational use and shellfish harvest. The disposal operation would not

alter constituent concentrations established for this use, and would not

violate other State Water Quality Standards.

(3) Potential effects on human use characteristic. The disposal

operation would not adversely affect any of the human use characteristics of

the area. Horn Island is a part of the Cult islands National Seashore

system and is currently undergoing erosion/deposition in a westerly

direction. The disposal activity would help to reduce the rate of erosion

of the eastern end of the island thereby helping to maintain the island as a

national park.

g. Determination of Cumulative Effects on the Aquatic Ecosystem.

Cumulative effects of the disposal action would be positive in that the rate

of erosion of the eastern end of Horn Island should be reduced over the life

of the project. Beneficial impacts of helping maintain the position of the

island include protection of mainland shores, protection of seagrass beds

along the northern shore of the island, and protection of wildlife and

shorebird habitat.

h. Determination of Secondary Effects on the Aquatic Ecosystem.

Secondary effects of the discharge operation would be in terms of

maintenance of Horn Island and its effects on the overall nearshore

community. This should result in increased stability of the ecosystem which

in turn would result in increased productivity.

B(l). Project Description. Materials to be removed from the Pascagoula and

Bayou Casotte channel alignments within Mississippi Sound will be disposed

in three currently used upland disposal sites and six currently used open

water disposal sites within Mississippi Sound. Approximately 623,000 cubic

yards of new work and 33,163,000 cubic yards of maintenance material would

be disposed in the upland areas over the life of the project. Approximately

92,738,000 cubic yards of maintenance material would be disposed in the open

water sites over the life of the project. These sites are currently used for

disposal of maintenance material from the existing Federal project. See

Pages 63-68 of the Main Report and pages EIS-15 - EIS-17 of the FEIS for a

more detailed description of the proposed plan. Refer to Table 404-1 for a

detailed breakdown of quantities to be dredged and disposal sites to be

utilized.
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a. Authority and Purpose. This stutdy was orlyjnal Iy authorized by
United States Senate Puhl i Wirk s Comm it tee Rt-solUtionS adopted on
September 23, 1965, and F,.bri-iry I0, 1911 and House Publ ic Works Committee.
Resolution adopted on Jitv, 23. 19/I. hs. resolutions requested feasibility
studies to determine if molif i ;i in ,. t,, Ihe existing navigation proiect at
Pascagoula Harbor art, warrantit.l. Ii 1917, the study was postponed at the
requesst of the Jackson Cmint v P',,Yt A, lhor t y. The study was resumed in 1984,
also at the Port Authorit y', r,r,,,,t

b. Description )i th.' P iripisf.d l)ri,-ed and Fill Materials.

(1) General charactristIcs. The fill material that would be
plated in the. upland and Mississippi Sound open wate-r disposal sites
consists predominatly of silt and clay with small amounts of sand.

(2) Quantity of material proposed for discharge. Refer to Table
404-1.

(3) Source of materials. The dredged material would be obtained by
dredging the channel alignments within Mississippi Sound which are within
approximately 1,000 - 2,000 feet of adjacent proposed disposal sites.

c. Description of the Proposed Discharge Sices.

(1) Location and areal extent. The Double Barrel (Lowery Island)
Disposal Site is a 115 acre site located on the west bank of the Pascagoula
River, south of the L&N Railroad. The Singing River Island Disposal Site is
a 333 acre diked disposal site located on Singing River Island which was
built over a number of years by the deposition of dredged material. The
Greenwood Island Disposal Site is a 101 acre site located on the west side
of the mouth of Bayou Casotte. Open water disposal sites 3 and 4 are
located on the east side of the Bayou Casotte channel, sites 6S (6B), 7, 8,
and 9 are located on the west side of the Upper and Lower Pascagoula
channels. The set back is approximately 1,000 feet from the channel with
(he exception of site 6S (6B) which is set back approximately 2,000 feet from
the channel. The area of Mississippi Sound bottoms designated as open water
d isposal sites for the project occupy about 4,200 acres of which
approx imately I ,860 a,, res wou ld be utilized for each maintenance cycl e
d,,pending upon dredging needs. For a more detailed discussion of these sites
rt-fr to pages 11-28 of the Main Report and pages EIS-17 - EIS-23.

(2) Type of discharge site. Lowery Island, Singing River Island,
and Greenwood Island are diked currently used upland disposal sites. Sites
3, 4, 6S (6B), 7, 8, and 9 are currently used open water disposal sites and
are- typical of eastern Mississippi Sound with substrates composed
predominately of silt and clay with varying percentage of sand. These sites
were the subiect of an EA/FONSI prepared 6 December 1984 and 404(b)(1)
Fvaiuat ion prepared 18 October 1984 for recertification of the existing -
F-deral project. Water Ouality Certification was received from the State of
Mississippi on 6 September 1984 and is in effect until 1989.
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(3) Muthod of discharge. The material would be placed on the sitLes
using at hydraulI% ctIterhead/pipeltnt dredge.

(4) When would disposal occur? Disposal is scheduled to begin in

(5) Projected life of discharge site. The proposed life of the
disposal sites is 50 years.

B(I1). Factual Determinations.

a. Physical Substrate Determinations.

(1) Substrate elevation and slope. Bathymetry recorded in 1979 and
1982 indicated that adequate depths exist to support the disposal of dredged
material for the proposed 50-year proiect life. Based on this bathymetry,
depths at each open water site to be utilized are as follows: Site 3--5.5
feet to 11.0 feet (1979 data); Site 4--5.5 feet to 13.0 feet (1979 data):
Site 6B--6.0 feet to 11.0 feet (1982 data); Sites 7, 8, and 9--5.5 feet to
16.5 feet (1982 data). Due to the silty nature of the material to be
disposed and the natural oceanographic conditions of eastern Mississippi
Sound, no significant buildup should be experienced. Should significant
buildup of dredged material occur in these open water disposal areas, a re-
evaluation of the disposal practice utilized would be conducted. It should
be noted that the State of Mississippi Bureau of Marine Resources prohibits
disposal in open water less than 4 feet in depth. The Corps of Engineers
intends to meet this requirement throughout the life of the proposed
project. The upland disposal area dikes would reach elevations of 40 feet
for the 50-year project life. Present dike elevations at Lowery Island are
about 16 feet, Singing River Island about 24 feet, and Greenwood Island about
18 to 19 feet.

(2) Sediment type. The predominant types of material to be
disposed are silts and clays with some sand therefore the mineral
composition and particle size of the disposal site substrate would not be
a Itered.

(3) Dredged or fill material movement. The dredged material, when
placed into tie open water disposal areas, will be subject to mud flows.
The disposal sites are of such size that these mud flows should not impact
adjacent areas not previously impacted by deposition of comparable material.
Sirn.e tht',, areas are currently utilized for disposal of similar materials
!i-r tio.. xisting Federal project and projected quantities for the proposed

-?'-e ioly on the order of 5% greater than those currently disposed, this
bv -*nt of materials should not pose a significant problem. Upland disposal '.-

wooI on c fit ned to the 1 imi t s of the diked areas. The residence time of L
,t'i ttr l water witthin the d isposa sites would be' such that no impacts

weikI reso from movement of mater jals.

41 Physic.aL effects kn benthos. The disposal of the dredged
m,, ,ra w,,, i-srup -t--he nth-, community of the open water disposal
s . lortor pla,--ment, howeve-r the community should reestablilh within 6
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to !2 months after tie disposal 1, irs. "th I urn fiom the tipla , ,i l,j .. l
sit ,s would have n,, impacts on the benth,s

(5) AtIt Ions Lakn to minimize impats. The materials to b,-
d isposed are s tmI tar iii ranulomet rv to t hos th at. exist at the prerose-d
disposal sites, Lherofte PL futh . a t ions ;are di, ,s arv.

h. Water Cirulat ioi, FlucLut ton and q;ili rni tv l)eterminnt I JLs"

(t) Water. In~ r a,, s in dtissoI,,., and total organ L a rbon,
di s so ived amnon i a, nitrate and Lt a I K I edah I nit rogen 1 eve Ls would I
associated with disposal however, these increase.s are expi>.L el , h short-'
term in nature and therefore no sivnificant impacts are expected to result
from the proposed open water disposal ativities. Ambient conditIons in the
Pascagoula Harbor/Bayou Casotte/Mississippi Sound area are turbid, however,
it is recognized that during open water disposal of dredged material that
turbidity plumes and mud flows occur, both of which tend to reduce water
clarity. This condition will prevail during the disposal operations but
would not affect a large portion of the Sound. Color would he affected
during disposal with the water appearing darker due to the presence of a
"plume" from the discharge of silty material. This would be a temporary
condition which would cease shortly after disposal ceases. There would be no
significant impacts on odor, taste, or eutrophication characteristics due to
the open water disposal activities.

The return water from the upland disposal areas would have no significant
impact on water chemistry, color, odor, taste, dissolved gas levels,
nutrients or eutrophication characteristics of the adiacent areas. There
may be some increase in nutrient concentrations or decreases in dissolved 10
oxygen but these would be rapidly dispersed due to the nature of
oceanographic conditions within Mississippi Sound.

(2) Current patterns and circulation. Based on results obtained
from the WIFMS model during the Mississippi Sound and Adjacent Areas Study
(USACE, 1984), the following conditions are typical of Mississippi Sound in
the region of Pascagoula: 1) under low freshwater inflow and winds from the
south/southeast currents are less than I foot per second (fps), except in
the Horn Island Pass area. During ebb cycle, highest velocities are located
in the pass with measurable velocities present in the eastern half of the
study area. During flood cycle, flows enter Horn Island Pass and are
deflected westward with velocities reduced from those observed during ebb
periods. Flows within the channel are oriented southward out of the Sound
even during flood tides; 2) under high freshwater inflow and
south/southeast winds and during ebb cycles, strong flows are noted out of
Pascagoula River, in the channels and in Horn Island Pass. Velocities are 1
fps or greater. During flood cycles, flows enter through Horn Island Pass
and are deflected westward. Southward flows are noted out of the Pascagoula
River and down the channels; and 3) under low freshwater inflow and winds
from the north/northwest, ebb velocities are typically less than 1 fps and
are primarily westward in nature with a southerly deflection in the region of
Horn Island Pass. Flood currents are reduced in magnitude with flows
entering through Horn Island Pass and being deflected eastward.
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Th is stukdyV a ISo prlo I ec L cd wh at ond it L ens woU I d hc1ve bee-tn o~r Lor L o
roiiO f a navipat 1011 c_ HItiLI nySt e M. Iinder low freshwnt Ir ! lolw and

winds from the SOuth/sotheast, -blb curreLnt Veloc-itiekS were low, ahot 0.2
fv s , in Most of the SOund, With somowhat hig her vlItu: itL ['S I n Hort !s lanld
Pass and South of Pet it ROIS Is [and .During flood :yc les, iiurre nt vi' I oc i t Ii'

appt,-ir to be verv low, or Lhe order of 0.2 to 0.4 fps with hipht,st v.- lc it
in the pass. Flows aippear to 110 (IejflkItkttiwestwaird on inI omtig t rss
hi1ph freshwater iflow and wi nds fromn soLhnttli st,'pm pro e-,t 'Lor re.
dttr i' eb-h cyc les wore printari lv to the, south, npproacLh on I fp P, In the- ,sr IA
ot Lthe r iv er a nd i s l and p)a ss . Du11ringP fl1od Ivc It's, f lows probhabl ent-lered
the south through the island pass and were- defJlected westward with velociti,'>
L ess than I fps . tUnder Lond itions of low freshwater tonfl1ow a nd
north /nort heastL winds ebb flows were oriented to the, tas t , turn t !,p soiitht act
and south through the t idal pass at less than I fps . F I ood Vt Is, produL ed
flows in an eastward direct ion ait '.'L'okc t ies of 0. 2 pnor le's-s. Thus,
11preprt) iec t " and exist inp Condit ions appear to be much~ the samek,. Therefore
the use of open water d isposalI in M iss iss ipp i Sound shot Id not resti ItL in ai-\
change in current patterns or circulation.

Disposal into the Upl1and disposal sit t-S and subse quent retuiiro flows woulId
have no effect on current patterins and I, irIo 1st ion.

(3) Normal water Level fluctuations. There WOUld he- no Ihange in
normal water level fluctuations with either tOpen water or upland disposal.

(4) Salinity gradients. Salinities In Mississippi Sound are highly
variable in response to freshwater inflow and inflUenk- Of the Guilf of
Mexico. Based on the results of the WIPMS model, use of the proposed
disposal areas in Mississippi Sound would not significantly alter salinities
in the area. Salinity changes would be localized and Less than + 2 ppt. The.-
return water from the upland disposal areas would have no impact on
salinity.

(5) Actions taken to minimize impacts. Based on the results of the
model studies on Pascagoula Harbor and analysis of historic bathymetric data,
it appears that the use of the proposed disposal sitLes for the maintenance
naterials from the proposed navigation improvements would not cause signifi-
cant cirinul ation prob lems in the pro ikct area. The minus 4-foot MLW
ret rICt ins by the Statez of Mississippi wonIid be observed durniv disposal
ope rat i 011

c -, p I:s n dt-d- ar ti ,uI-a t-e/'fu rbd I It .v Purei, t-rmiunt I i-ns.

(I) F"-r~ 1 ,td chaniyts inI sllispfild_ d ,il 1i, 11f ' t - '11 t I ri 1 1tv Icvt' I

I i ti -I-t -v ot Al~pto sitcs . Lok), ! :I I -V t i :1)c slt ;), i'ded

part it ilat,' 1ev-I c ma', Ok cur "it t ht t it Ot isnV rt : rlit
re,,iqt' wttti1:' be witLhin tfit, rt'- -tt n t ii~i 111 t ,, vi th I arco a

,,oiid not ''io!at- stat, W.Ittq (Iti;i I tLv i U (!

I) t t ts Cn The it- il an I'M Its :I I t o' r t h %--i I, r
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trIt Ionl W 111 ir iio in' l ,p)Sal :1, L I ~ V tw Ii' I So h Ia
t- l io 1 1 :-'h I a-id s Ilo It -te ,rm in In nat t iret

h~ tf~~ ') nL. 1,cis Winli h Io ) aas niic t I !I L 1 te

I t I If 1~ i '11 1rt ire 1 1' " 1) -o Ir'0~ I I I't'1 SS 0)1 L I, nd ~ min Lr1 I

r, I0 ;)1~ I "t I 11 M ': 1, hoIt f r,-hwato i n flo(w.

(I. nt -1im' I I i I1 D,, r miiIn L i o'iS Fxt ens Iv s Lutd I -s on 1)1 1 it~ ton

1-iniort LinLto lis s i ss i p fi I Yi I inkd ica te that although Hte load' of

J it ant s i'0 t h, Fs I aiwra ind F Pascar-,i Ia R iv(ers and] 1ayou CasottL,

1' 1ijh , t C Ln~ljTirn i t. S ht,,Oni, t rapped i n t het s !d ime n ts a nd n re contal e

1)n 1 W.111ta t (VLC In ItyV of Lte sourcecs (Lvi It, and Lytle, 1979).

1ist r ict-wlde se-diment ,;IMplI n? program cont ain ing olut ri ate analyvses was

n1d k Ltd In[ I Q74 ( Cu Lf So oIt h Research Inst i Lute , t977) which inricat ed that
lst cons it uots contained in the sediments are not released to the water

OIl111mn on dl-sturbance. Analysis of the material In the vicinity of the
'roposed drdlg inI- ind hated that const it nent s such as total organic: carbon,
InIT' 'ia n i tropen , total Kie lda il nit ronen, phosphorus and lead are re lteased
at a the water column. However, enough mixing occurs to di lute these
,)n.'t ILuentS to acceptan le, concentrit ions.

e''t datai (CeoScienc o , Inc ., 19813) i ridi :at ed that nit rogen Compounds and

ta I phosphorus were detectedi in significant quant it ies in sediments hut

'Il.total Kjeldahl nitrogen (TKN) and ammonia were released into the water
mmtii in (111 1a11 qmat it it's fol lowing eliitriation of sedimntis. TalIes
d 2and 404-3 present dataI f or TKN and ammon ia , respect ive ly. Amb eit

eels' are ve ry c lose to tile EPA ( 1976 ) c:r iter ion valIues and re flIect a
on t i nuous r, Ilease, f rom the sed ime-nts as mod i F ied by tidalI su rpes,
r'-shwatetr i nput , w inds., etc . For ammoni a, the proc ess of tluttr iaItLon,

iii i li is as siimed to be co(mparablte to the actIin of a dredge cu kt Lerhead
wou Id in all cases create water column levels in excess of EPA criteria
la ti, t he worstL occuri ng at Stat ions 5 and 6 (Figure 404-1) The increase
joil Id bet rapidly diluted downward due to mixiiig and the tidal effects, but
; ince- amb ient valueis are so c lose to cr it er ia valIues , t hese resuILti ng va IlieS
woli Id st i I etxceed cri teria. Dur-ing the sampling of these two stations
;hr imp boats were cont inuous ly working the waters and the cont inualI
Ilstujrbanci' of the bottom was probably the cause for the increased levels of
hese- nut rients over the other stat ions that were surveyed. Phosphorus

Table 404-4) showed a potentially lowered release level. Comparison of
iroyen. and phosphorus reveal that nitriogen spec ies were released much more
auidl I dring e lutriat ion than was phosphorus and appear to show a weak

elationship to the particle size and organic carbon content. Neither of

heitse compouiids are tox ic at the observed levels. Ammonia may reach
loc.al zed levels in excess of criteria values.

\r'ienic, chromium, iron, lead, nicl<vl, and zinc (Tables 404-5 through 404-
0)) occur in COncent rat ions greater than those recordk-l in natural estus-rine

;ed iments . Ana lyses indicate that these form,, are Li gri bound to thk-

;kediments, predominantly montmorillinite clays (GeoScienice, 1983). These
7elIatLVIvlv high levels of certain Metals in Lte sediments do not appear to
10se any part icular hazard with respect to dre~dpe di srutpt ion oif these
;ediments. Preliminary data from Isphording (Personal communication)
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r i n,, m I e itl tl c iK Tth As' 0',v 1 nV I D( I- 1 t. t 0ie t 1 1 o
Pt i ; ceu ra 1'.)! t8 eoun in the ta I r duc r h i phis0 01 It theLl pot

wat ar /vxchln2gelh lt phastL Fo r , eI ic. f d mot L215 wt L t Lh i. n 5 M i p s )t, i8i) U 101

(ino0 i nl L pa rt t t Li o fe'l in the e ais i l} redu . r 10 or p r,- wat or/c xch angeal" Th Io pi k
varyN with metal and locati on within the So und : Zinc - 7.6 to 17.F% (if
otalI; L ead 1 17.8 to 2'+.9 '1; Copper - 7.8 to 13.7%; I con - -6. 2 t o 14. 2%:

and NiLckelI t 1.7 to 3. 6%. No it-ent if ied re lease fromn sed iment s fol lowinp
ttlt riat Lon or result inrg conct:nt rat ions- well below publi shed toxic threshold
values leads to a (onclusion that the act ivities of physically disturbing
thest. sediments through dredge act ivit ies would have nio demonst rated ef>fec t
)n It fe tn the water coli-mn. Tab lis 404-17 through 404-19 present ava i lab le

a at a on cadmium, copper, and mercury concentrat ions from the pro j'ct a2rea.I
These heavy meti is present no problem within the area.

A ntrniihoe OF high molecular weight hydrocarbons wore identift-d from the
ion~rtiol so-diirnkots TablL 404-Il arid 404-1-?) in c-on(ceotrat ioris felIt to he
rlopt c-_Sert at rye of shipping chiinnois. The,,e COMPOunl"ds wore not reae i tOc
L te overlIy i n g w t e r dutirLng p it r 1atL ion arnid th er,- frt r sh oit 1(I no t havet
S Lsn F 11f oA d 12t :i MLett , 11Uf fets otti aquLiatLicL li f e. Arolntat ic hydr-ocarbons hlave
a lso -en demons trat i-d to occur Itn the proic - t area le,~I and Ilyt Ic2, 1 9831b

In,;,s lrce ~ . . 983) . t)ita obta-ine-d trom Lyt lke aild Lyt Itz a re
ni it Ti hdr fhi 1. l3 ariid F i ouir, 404 -. AniaIYscI s ,t thoes e SamplIe s

i id :i L'it that th h,td a arbons : irt, tamoeral v ne(,t r eltea sed int o t hke
~rro i~iU n wate :r; saofte r s ke(Irvn'Lts acek re s t spenrd d, rahe r they( N rern-I n 1-)01I1I0n
o lt, I avt_ , theit ri-ly -Adr i rig the- ef fectLs of r;i s posn a1 Lv t [v aid Lvt le

I 9S "a I It(! I cat e that the ahund an: tc.Of petrol ours hYdrot a rons in tho upp , r
?iayou) Casot toSed imertS compared With theiLr re I at r ye pauc Ity in lower bayouI

e11 ions near tht ol Ir-f nerv source sugge(st that drede ing of these areas
has removed the cont, 0ininatid sodirment.- and thus has improved the lower
bayou reiion.

with the, exceptiotn of DDD, DDE, and PCB's, tio chlorinated hydrocarbon
pesticidps were detected in the sediments (Table 404-14). The levels of DDD,
DDF, and PCB's are insignificantly low and reflect the ubiquritous nature and
world-wide tontminat ion observed wth those COMPOUnis. None of these
compournds were observed in amb i nt water nor were- they eluLt ri ated from
s o d itwe n ts.

With the ox, -pt ion of certain ptha lates (Tables 404-15 and 404-16) , rio ba,_se.
troutt r - I , r oi iid e xt. ra- LablIe o)r g an it c,.om po irnds we re dIe t ec t ed i ri e1 t hoer
Seili 1nti s 1 , Ie in r rate, or wate -r c o IL1111 samnplIe s. These compounrds , I i 'o PCRK
11"d eorto iin hyrntt tdrok_-irhoi pest 1. id. res idutes, ,how a witrld widt

"I '1,.' e~nt L wr th liac reasu and Mri[irIfacI tire and sitbstqieit (It o- 4

(';,S cstM :tn'. O.-eanrsn SPI )'trrlrjn at i oils
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IAVIF 404-7

Iron Analsis

Stat ion Rep Sediment(S) Elhtriate(E) Ambient(A) E-A F-A E-A
mg /kg E/[ g/l S A

A 28600 159 7 152 Ins. 21.7

B 23500 26 4 22 Ins. 5.5

A 37600 8 7 1 Ins. 0.1
2

B 33400 10 4 6 Ins. 1 .5

A 40000 31 6 25 Ins. 4.2
3

B 39900 18 5 13 Ins. 2.6

A 34100 164 5 159 Ins. 31.

0 34300 132 5 127 Ins. 25.4

A 27300 4- ....

R 30400 22 21 l Ins 0.1

A 1300 7 6 I Ins. 0..

,,I S I (18 8, 5 1 1 ,, 0). 7_

,\'8',!n 3. . Ins. . . .

22 ' 58]{ 19 1 12 1q' lv

A 'S in I r. 8

27 L



'TABLE 4(k - .

Chroiuim An~ilIvs 15

Lion Rep Scd L Mtt (1 t 2 r iit (I (
mp /k

A 44.0 11.

B34.0 ~1.0

A 53.9 , A.0 < 1.0

B 49.7 <1. .0

A 64.6 <1.0 <1.0

B3 65.3 <1.0 <1.0

A 49.3 <1.0 <1.0

B 63.2 <1.0 <1.0

49.4 <1.0 <1.0

B -5. 7 <1.0 <1.0

A 16.8 <1.0 <1.0

B 21.6 <1.0 b- <1.0

A38.8 <1. .<1....0 ...

B 30.4 <1.0 <1.0



TABLE 404-5

Arsenic Analysis

Statwn Rep Sediment(S) EluLriate(E) Ambient(A) E-A E-A F-A

mg/kg g/l g/l S A

A 10 21 4 17 0.0017 4.25 . -

B 9.4 25 7 18 0.0019 2.57

A 15 20 II 9 0.0006 0.82

2
B 16 22 11 11 0.0007 1.0

A 21 25 18 7 0.0003 0.39

R 21 25 23 2 0.0001 0.1

A 16 28 16 12 0.0008 0.75
4 .

B 15 30 20 10 0.0007 0.5

A 14 49 20 29 0.002 1.45

15 37 7 17 0.001 0.5

6 3

! o. ( 7 .

16~~. 0 .5



TABLE 404-4

phosphorus Analysis

SLat ton Rc p Sed tment (S) l ut riate(E) Ambient(A) E-A E-A E-A
- --m,--/kp, ,m/7 - rag/I sA -."

A 427 0.271 0.025 .246 .0006 9.8

B 453 0.999 0.028 .971 .002 34.6

A 491 0.026 0.021 .005 .00001 0.2

515 0.033 0.023 .01 .00002 0.4

A 533 0.030 0.020 .01 .00002 0.5

A 519 0.035 0.023 .012 .00002 0.5

A 577 0.076 0.018 .058 .0001 3.2

4
B 638 0.085 0.024 .061 .0001 2.5

A 685 1.24 0.021 1.219 .002 58.0

5
B 690 1.16 0.023 1.137 .002 49.0

A 148 0.148 0.018 .13 .0009 7.2

B 157 0.117 0.015 .102 .0006 6.8

A 381 0.042 o.olq .023 .00006 1.2

7
B 317 0. 037 0.07 .017 .000 .9

From: (,eoScitenc,, Inc., 1983.



TABLE 404-3

A.mmonia Analysis

Station Rep Sedimnt(S) Elutriate(E) AmbienL(A) E-A L-A F-A

mg/kg mg/ I mg/I S A

A 154 8.3 0.01 8.29 0.05 825

B 170 9.8 0.02 9.78 0.06 485

A 199 6.6 0.03 6.57 0.03 2J5

2

B 206 5.5 0.04 5.46 0.03 137

A 198 5.2 0.02 5.18 0.03 255
3

B 188 4.9 0.04 4.86 0.03 122

A 577 11.0 0.01 10.00 0.02 1095

H. 618 11.0 0.03 10.97 0.02 366

67 A 685 12.0 0.01 11.99 0.02 1195

B 690 10.0 0.01 9.99 0.01 995

A 24 1.5 0.01 1.49 0.06 149
6

B 25 1.4 0.01 1.39 0.06 135

A 128 4.2 0.02 4.18 0.03 205
7

B 126 5.2 0.03 5.17 0.04 172

From: GeoStS , nce, Inc. , 1983.

1)-2-21I7•



TABLE 404-2

Total Kjeldahl Nitrogen (TKN) Analysis

Station Rep Sediment(S) Elutriate(E) Ambient(A) E-A E-A E-A
mg/kg mg/i mg/i - A

A 1680 5.7 0.18 5.52 .003 30.6

B 1910 10.0 0.19 9.81 .005 51.6

A 2480 8.0 0.21 7.75 .003 36.9
2

B 2430 6.1 0.22 5.88 .002 26.7

A 2480 5.5 0.17 5.33 .002 31.4
3

B 2500 5.1 0.19 4.91 .002 25.8

A 2380 11.0 0.31 10.65 .004 34.4
4

B 2120 11.0 0.23 10.77 .005 46.8

A 1660 12.0 0.01 11.95 .007 1195

5
B 1670 11.0 0.03 10.97 .007 366

A 647 1.3 0.08 1.22 .002 15.3
6

B 653 1.4 0.11 1.25 .002 11.4

A 1720 4.7 0.01 4.65 .003 465

7
B 1700 5.4 0.01 5.35 .003 535

From: GeoSciencv, Inc., 1983.
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TABLE 404-I

CHANNEL REACH, DREDGING QUANTITY, DISPOSAL SITE MATRIX

CHANNFL REACH DREDGING QUANTITIES DISPOSAL SITES

Bayou Casotte NW: NONE NONE
inner Harbor O&M: 99,000 Greenwood Island

Bayou Casotte NW: 2,322,000 Gulf site
Turning Basin O&M: incl. in Inner Harbor O&M

Pascagoula NW: 623,000 Double Barrel I. &
Inner Harbor Singing River I.
mile 0.0 - 1.2 O&M: 225,435 Double Barrel 1.
mile 1.2 - 1.8 O&M: 113,565 Singing River I.

Bayou Casotte NW: 3,938,000 Gulf site
Channel O&M: 800,000 Open Water 3, 4

tpper Pascagoula NW: 3,302,000 Gulf site
Channel

mile 1.8 - 3.0 O&M: 225,250 Singing River I.
mile 3.0 -"Y" O&M: 675,750 Open Water 6B, 7

Lower Pascagoula NW: 1,564,000 Gulf site
Channel O&M: 379,000 Open Water 7, 8, 9

Entrance Channel NW: 3,348,000 Horn Island site

O&M: 691,000 Horn Island site

Notes: NW = New Work in cubic yards
O&M = Maintenance in cubic yards per year

D-2-19
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e(11 ipment would he evident and would temporari l d, grade aesthetic qualit ies

of tht area. It should be recognized, however, that the Pasapoula Harbor
art-a is primar i lv an industrial area which tends to offset the aesthtL -',"
dtradat ion aused by the actkion in the northern port ions of the project
:trea.

(e) Parks, nat ional and historic monuments, national
. seashores, wilderness areas, research sites, and similar preserves. No

s" sitnificant effects.

. , termination of Cumulative Effects on the Aquatic Ecosystem. The
A'!L- and i llforrZ Ion presente(d suggest that the ut 1i zation of the propos-d
)0sposal ,Itt's would have no significant cumulative adverse effects on th-

a:iuatLc ecosystem. Should excessive or rapid shoaling of the open water
sites occur durino the 50-year project life, modifications in dis)osal
:ra..tt ces or disposal site use would be addressed.

h. Determination of Secondary Effects on the Aquatic Ecosystem. The
impacts associated with the disposal of sandy materials in the shallow
subtidal region of Horn Island which are addressed in this Sec. 404(b)(1)

evaluation would act to maintain the structure of Hown Island and thereby
positively impact the aquatic ecosystem of the nearshore gulf of Mexico and

this area of Mississippi Sound.

III. Findings of Compliance or Non-Compliance with the Restrictions on
Discharge.

a. No significant adaptations of the guidelines were made relative to
this evaluation.

b. A number of alternatives were considered during the planning process
inc lhding: (1) No action and;

(2) Use ocean dumping for all maintenance material with the
excetion of the material from the inner harbor areas.

*. The planned disposal of dredged materials would not violate any
rp I i-able State water quality staLndards.

d. The disposal op,.ration would not violate the Toxic Effluent
S"Lanidards of Section 307 of the Clean Water Act.

o. As re-qil!red by the Coastal Zone Management Act, the proposed act-ion
, onsjstent with the Mississippi Coastal Program (MCP) to the maximum

-t ,.n pr'-t l-able.

f. li,;e of he selected disposal site would not harm any endanf'ered
, os or thei r critical habitat. The US5 Fish and Wi Id life Serv ice and the

'ti Ional Marine Fisheries Service oncurred with this f1indin on
1), ,riber 21, 1983 and August 15, 1q84, and Jun.' 25, 1984, respect ivelv.

1) - 14
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) ii t I :its No Si,'il ? f I ic-a t ef , L,.

Cd) Veetated sha llows. No signifi ant ffe.t

Ce Coral reefs. Not applicabl- to thIs area.

(f Riffle and pool complexes. Not appliabl to Ihis area.

(6) Threatened and endangered spec ies . No threatecut-i or endangered
spec ies would be impacted by the proposed a t ion.

(7) Other wildlife. No significant effects. See pages FIS-29
th rough EIS-30 ot the Environmental Impact Statt.ment for addi tonai informa-
t 1 on.

(8) Actions to minimize impat L. No a~tions which would further
redute impacts to the aqiuat IL ecosyst tem and the organilsms living in that
vstem art. deemed necssary.

f. Proposed Disposal Site Determinations.

(1) i xng zone determination. Ihc Stte Ot MiSsI ipp. determines

mixing Zo ls oI a L so-.bY-c ba hasiS. For simi lar disposnl at ivities, the.
.State has --stablIshed a mixing zone of 750 fest In all cases, mixing zones

would he restrittd to as small an area as feasIble. Bosed on previous
dredginp/disposal ;i. 1 Ions at Pascapulla lfarhr, it is ielt that in
reasonable mixing, zone requirements established by the State would he m't.

(2) Determination of compliance with applicable watur quality
standards. State water quality classification for this area of Mississipp i
Sound is for recreational use, closed to shellfish harvest. The disposal
operation would not alter constituent concentrations established for this
use and would be in compliance, to the maximum extent practicable, with all
applicable water quality standards.

(3) Potential effects on human use characteristics.

(a) Municipal and private water supply. No significant
effects.

(b) Recreational and commercial fisheries. Some impacts to
fish and wildlife resources could occur depending upon timing of dredged
material placement in open water, however these are not considered to be
significant.

(c) Water-related recreation. No significant effects.

(d) Aesthetics. Dredging in late tall to early winter would
miss the peak recreational season however it may not be possible to schedule
the -1s[)osal ativittts during this time due to weather and th, time
required to complete the activities would be lonver than this period. The
presence of the dredge, dredge pipe, and assoc iated water and land based
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ph L op lank on. Stud ies Londucted on the ef feeL of ma int enance drcldg Wp itt a
stmill,ntr and nearbv area, Gulfport Ship Channel, indfrated that plankton are
aft-tcd only in a localized area over a short period of time', and furthor

0,,, liodk-d that the dredging effects on the regional and local plankton
are negligible (Water and Air Research, 1975).

* Retkimn water front the upland disposal areas would have no impact on
p lankt on.

(2) Effects on benthos. Open water disposal would cover and
dtst Coy most of the benthic organisms in the affected port ion of the
die'p,,sal area. In addition, the possibility exists that mud flows woul!
disrupt. additional organisms outside the limits of the disposal are;,. Tu(Ie
extnt to which this may he expected to occur is not cons idered sipni f icant
'i1thic communities would re-establish within 6 to 12 months after disposal
throu)h1 immigration from outlying areas and through the settling of the
planktonic larvae which characterize most benthic species. The benthic
LOIX~it-tti~es which characterize the Mississippi Sound area are adapted to

highly variable oceanographic conditions and are able to respond to natural
perturbations such as sedimentation and storm induced sediment disturbance
(Vittor, 1983). In addition the Gulfport study indicated that benthic
community changes appear to be dominated by natural variations and seasonal
changes rather than by dredging and disposal activities.

Return water from the upland disposal sites would have no impact on the
benthos.

(3) Effects on nekton. Some nekters in and around the open water
disposal areas would probably vacate the area, at least until conditions
be ome more favorable. All such organisms would not be expected to vacate;
howev-r, it is logical to assume that many would avoid an area of
disttirhance such as that associated with discharge of dredged material.
-re:"' nekt('nc filter feeders may be killed as a result of being in the
atf - scd area and oth:r organisms less capable of movement scuch as larv: I
(,,-m 7 mav physically covered with dredged material. Generally, however,
",-.L r,anjsms would avoid and later return to the project area.

P tir- watf-r friom the upland disposal sites wouId have no impact on the

(4) Effe Ls on aquatic food web. No significant eff ects.

(5) vffe't s oi spec tul aquatic siteS.

(n) Sanctuaries and refuge's. Thu propostd disposali of dredekd
*:nt' , mA wo ld t siy , iftLantly arf et any uJ the. fiedi an d wildIIt c
'so.,r~'us which ar dest'nat-d for prts',rvaIn '011 or in'.[ett itS' le tlq 9

Si se ts pp Coast I Pros ram.

(I) Wt lands. No w( t lands w)ul:1 ht, f i I L'd d tn at' t r'po's ,'u
at 1v t y.

D-2-12



TABLE 404-9

Le~ad Analysis

StatLion Rep Sed Inien (s) F-IIIr at o(E Aml- (iA)

Mg/kp P/1 I/

A 69.1 '5. <50

B 53. 7 <5.0 <'5.0

A 67.3 ~5.0 <5.0

B 58.4 <50<5.0

A 76.0 <5.0 <5.0

B 71.0 <5.0 <5.0

A 81.4 <5.0 <5.0
4

B 86.2 <5.0 <5.0

A 131 <5.0 <5.0

B 162 <5.0 <5.0

A 22.9 <5.0 <5.0

B 30.0 e'5.0 <5.0

A 49.9 <5.0 <5.0
7

B 43.1 <5.0 <5.0
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TABLE 404-9

Nickel Analysis

Station Rep- Sediment(S) Elutriate(E) Ambient(A)

mg/kg -- 77l g/1

A 17 <3.0 <3.0

B 16 <3.0 <3.0

A 24 <3.0 <3.0

2
B 22 <3.0 <3.0

A 29 <3.0 <3.0

3

B 28 <3.0 <3.0

*A 21 <3.0 <3.0

4

B 21 <3.0 (3.0

A 14 <3.0 <3.0

* 5
B 21 <3.0 <3.0

A 6 <3.0 <3.0

6

B 9 <3.0 <3.0

A 17 <3.0 <3.0

7

B 13 <3.0 <3.0

From: GeoSkienc"', Inc., 1983.
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TABLE 404-10

Zinc Analysis

Station Re~p Sediment(S) ElutriaLe(E) Amb ient (A) E -A- F-A E-A

mg/kg gil gil S A

A 101 59.3 62.2- - - - -- - -

B 78 44.9 50.7-- - - -- - -

A 121 47.8 56.4------ --

2 B 101 44.9 44.9 --------- --

A 122 53.5 47.8 5.7 0.00005 0.1

B 119 44.9 5.

A 106 91.1 56.4 34.7 0.0003 0.6

4 - -
B 120 36.3 44.9 -----

A 132 53.6 44.9 8.7 0.00007 0.2

5
B 141 82.4 39.2 43.2 0.0003 1.1

A 30 59.3 56.4 2.9 0.0001 0.1

6
B 35 47.8 47.8-- - - -- - -

A 69 5q.3 59.3

7

B 59 59.3 56.4 2.9 0.00005 0.1

From: GeoSclence, Inc., 1983.
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TABLE 404-11

Hiph Molecular Weight Hydrocarbon Analysis

-Stat ion Rk-P Sediment Elutriate Ambient
g/kg g/l g/l

A 45200 149 86

B 109000 57 38

A 105000 43 29 *

2
B 63000 <20 33 *

A 11400 <20 <20
3

B 44000 <20 <20 *

A 10900 29 <20 *

4
B 18600 20 <20 *

A 49200 <20 <20 *

5
B 4100 29 <20

A 10600 76 77 *

6
R 1300 116 130 *

A 2100 141 190 *

7
B 2500 170 120 *

rpeans thaL the quantity released from eltitriation was insignificant
Orpare.d to the ambijent watur Loncent rat ion and considering the quant it ies

Observt-d Jis sediment concent rat ions.

From: GCOSk. I e CM ~ - n, 1983.



TABLE 404-12

Partition of Aliphatic and Aromatic High Molecular Weight Hydrocarbon

in Sediment, Elutriate and Water Samples

Station Rep Sediment Elutriate Ambient

g/kg g/1 g/1
AL AR AL AR AL AR

A 0 45200 112 37 40 46

B 95000 14000 31 26 23 15

A 101000 1000 17 26 8 21

2
B 54000 9000 10 8 8 25

A 2800 8600 0 0 0 0 *

3
B 29000 15000 5 0 0 0

A 0 10900 11 18 14 0

4
B 14000 4600 17 3 0 0

A 41100 8100 7 4 0 0 •

5
B 0 4100 27 2 0 0

A 600 10000 76 0 77 0

B 0 1300 115 1 130 0

A 0 2100 136 5 190 0

7
B 0 2500 169 4 117 3

* Zero (0) is only justifiable value when partition of two whose total is

lss than detection limits of <20 g/kg.

From: GeoScience, Inc., 1983.
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FABIL 4t)L .- I "+4.

h, 1or,:i:td I ivtrI ,a r n 'npot s fr,,p , ulk ,din',nts ,/ v,)

. Re p D)DD PDE PC R

A . 7 7.3

3.7 2.4 13.0

A 2.1 1.8 7.8

B 1.5 1 .4 5.9

A KO.5 2.4 <3.2

B <0.5 3.1 <3.2

A 16 16 7.3

B; 1.0 0.6 4.4

1, 1.6 1.4 10. i

3 <0.5 1. 1 9. 1

A <0.3 0.3 <.8

6IB 0.3 o.2 <1I. 9

4 0.8 3. 1

17

- , rh-p I il'! W 3-; u4 f .,."

L
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TABLE 404-15.1

Selected Fhtha late Recovery fro ~ . -OV

391Z~
St ation Rep ____

A 830

B <120 <190 3000 Q

A <55 <87 1400

2
B <60 <87 1600

A <60 <87 2300
3

B <60 <90 4200

A 970 <245 3000
4

B <30 <50 410

A <60 <90 2800
5

B 130 <50 220

A <29 <46 910
6

B <15 <24 84

A :23 106 160

7
B<22 235 200

39112 =Di-N-buit phthalate

34295 = BItLY -benzyl phthalaLe
39339 Di, Lhyl phtha Iate

< Me~ans that the compound was not detec ted

From: (h-oS , ik.ne , Inc. 1983.
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A 180 1 h2 418 77 .

B .7000 1 14 99000 8 1

A 63000 1 1 76000 i

B 59000 21 1 114000 14 1

A 68000 0 0 240000 1 1

B 55000 34 1 130000 17 1

A 92000 1 200000 7 1

B 16000 1 1 40000 6 1

A 860 1 1 160000 17 1

570 27 1 1500 25 ]

A 25000 48 6 62000 35 68

B 3900 33 27 28500 23 91

A 12000 48 1 30000 31 1

, 2800 60 1 14000 40 2
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TABLE 404-17

CadmLum Analysis

Rep Sedimet(S) Eltutriate(E) Ambi (A) E-A -

A 0.2 1.7 1.4 0.3 0.0015 Ins.

B 0.2 1.8 1.8-- - - -- - -

A 0.2 2.0 1.7 0.3 0.0015 Ins.
2

B 0.1 2.1 2.1-- - - -- - -

A 0.06 2.0 2.0-- - - -- - -

3
B 0.2 1.8 2.0-- - - -- - -

A 0.3 2.0 2.0-- - - -- - -

4
B 0.3 2.0 1.8 0.2 0.0007 Ins. -

A 0.8 1.6 1.4 0.2 0.0003 Ins.
5

B 0.7 1.2 1.2-- - - -- - -

A 0.06 1.4 1.4-- - - -- - -

B 0.06 1.4 1.4-- - - -- - -

A 0.2 2.8 2.1 0.7 0.0035 Ins.
7

B 0.1 2.8 2.7 0.1 0.001 Ins.

From: GekS nne Inc., 1983.
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A 14<4

i 4.0 ,4.0

A ' 4.0 <4.0

H" 4.0 <4.0

A 1 "4.0 <4.0

B 1 <4.0 <.0

A 24 >4.0 <4.10

'3 2 "4.0 '4.0A 2','.0 <4.0. "

B 2 1+40 '4.0

A <4.0 <4.0

S6 ,4.0 ,'4.0

1 q 
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iti

0 6

A 0.05 .' . F

B0.06 <'2.0 <.0( 2

A 0.03 0 ., <2.0 _'

8; 0.04 0.5 < 2.•0'

A 0.02 <2.0 <2.0

6
B 0.01 <2.0 <2.0

A 0.03 <2.0 <2.0

7
0.02 <2.0n <2.0

l-') )r : ;(......l ' ,. , I . , 19 8 3 .



:, rc Sri r.s )q lartn int of tlie Interior
'~ I.N.\Vk )\.\I, PARK SEPVlc:E

;uif Isarnds National Seashore

P. 0. Box 100

Gulf Breeze, Florida 32561

L54 (GUIS-R)

January 16, 1984

Mr. Willis E. Ruland
Chief, Envi onment and

Resources Branch
Mobile District, Corps of Engineers
P.O. Box 2288
Mobile, Alabama 36628

Dear Mr. Ruland:

As manager of Petit Bois and Horn Islands, I am keenly interested in your propo-
sal for channel improvements at Pascaboula Ha rbor,- -.issaiaipi. Of primary (-on-
cern to the Seashore Is the quality of material, n.erthod of disposal, an
location of disposal sites.

As part of the scoping process, you should consider the detrimental effects on
submerged lands within the boundary of the Seashore of thin layer disposal.
Further, you should consider the positive effects of adding compatible material
to the island sand budget by either nourishment or island creation.

I appreciate the opportunity to comment and make the Seashore Staff available to
assist in any way. If you have any questions, please co: tact Buck Thackeray at
FTS 946-5254.

Sincerely,

/ './.

F . D. Pridemore /

Superintendent

.-, ... .. . . :, .- ,. - .. . . . . _ , .- ..: : .. -: .. .. . .. -i . ..-o...-,. .. -. . : :
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STATE OF MISSISSIPPI

DEPARTMENT OF ARCHIVES AND HISTORY
P 0. BOX 571

BOAR OF ~luSEESJACKSON, MISSISSIPPI 39205-0571
BOARDOF T~STEE

WILIAAM F WINTER PRESIDENT
JOHN K SETTERSWURrH March 6, 1985
ARCH DALRYMPLE III
HERMAN B DECELL
FRANK E EVERE TT JR
MRS MITCHELL ROBINSON
ESTLuS SMITH
EVERETTE TRUJLY
SHERWOOD W WISE

ELBERT A HILLIARD
DIREC TOR

Mr. James B. Hiidreath
Environment & Resources Branch
Mobile District, Corps of Engineers
P. 0. Box 2.288
Mobile, Alatama 36628-001

RE: Pascagoula Harbour, Mississippi; Feasibility Report and
Environmental Impact Statement (Sept. 1984+).

Dear Mr. Hildreath:

We have reviewed the above report and it is our determination that both
sites JA5106 and JA6lS are eligible for the National Regis'ter of Historic:
Places. Should development of the harbour impact these csites appropriate
mit igat ion should be undertaken in cor~sultat ion wi th thi s off ice.

We appreciate your continued cooperation.

Sincerely,

Elbert R. Hilliard

State Historic Preservation Officer

By: Roger G. Waflker
Intcragency Coordinater

RGW/1 I



NATIONAL PARK SERVICEAli00-SOUTHEAST REGIONAL OFFICE
75 Spring Street. S.W.

r RSPIm TO'

Atlanta, Georgia 30303
H2217

AUG 18 1983
Mr. Willis E. Ruland
Chief, Environment and Resources Branch
Mobile District, Corps of Engineers
Post Office Box 2288
Mobile, Alabama 36628

Dear Mr. Ruland:

We have reviewed Cultural Resources Reconnaissance of Pascagoula Harbor,
Mississippi by Tim S. Mistovich, Vernon J. Knight, Jr., and Carlos Solis
and offer the following comments:

Except for occasional typographical errors, our only criticism of the report
concerns some of the illustrations. Figure 3 is practically illegible, and
it is extremely difficult if not impossible to correlate the survey areas
with the map. Figures 1 and 3 do not correlate. Features are present in
each that do not show on the other. This may be a function of reproduction
of Figure 3, however.

A map is needed showing archeological site locations. Site descriptions
cannot be correlated with locations on the ground. Also, a map is needed
showing islands, bayous, etc. mentioned in the text. For instance, where
is Greenwood Island? Certain bayous are shown on one map but not another.
The reader has to flip around from map to map to locate a particular feature.
The best maps are in Chapter 10 at the end of the report.

Plates 7 and 8 are not very clear.

The time required to further investigate magnetic anomalies seems excessive
at five days per unit. If contouring of the anomalies can more or less pin
point a source(s), and hand held metal detectors are used, it does not seem
that it should take two days to locate the source(s) if there is anything
there at all of significance. Unless a source is buried a considerable
distance in the bottom, two days for identification and evaluation seems
awfully long.

The draft should be subjected to a careful editing, and it should be insured
that all photographs and other illustrations will be clear and sharp.

Except for the above, we find the report, its conclusions, and recommendations
logical and reasonable.

Sincerely,

4ilfred :1 Hlusted

Ar t inc I Ciefr, oioi Servicos Branch 1)-4-2



STA E OF \oIS, SaS! P

DEPARTMENT OF ARCHIVES AND HISTORY
P 0 BOX bil

JACKSON. MISSISSIPP! 39205-c671

BOCARD OF TRUSTEES

N;LLAM F AINTER PRESInENT

JL-'N K SFTTERSWOIRTH August 13, 1983 - "
ARCH DALRYMPLE II.
HERMAN B DECELL
FRANK E EVERETT JR
MRS MITCHELL ROBINSON
ESTUS SMITH
EVERETTE TRULY
SHERWOOD W WISE

ELBERT R IHI LIARD
DIRECTOR

Mr. Willie E. Ruland
Department of the Army
Mobile District Corps of Engineers
P. O. Box 2288
Mobile, ALabama 36628

Dear Mr. Ruland:

We have received and reviewed the draft report entitled "Cultural
Resources Reconaissance of Pascagoula Harbor, Mississippi." We
would like to make the following comments:

1. Page 5, 3rd paragraph; considering the source of the ..
information on the Big Sandy I and Stanley points, these
identifications should be used with caution.

2. Page 25, 1st paragraph; I think the site is Ja-S16,
not Ja-519.

3. Page 40, 4th paragraph; Mark Williams was employed by
the Mississippi Department of Archives and History when
the Earthwork site was excavated.

4. Page 41; the map on this page is illegible in part.
ihis office needs a clear record of all land which has
received cultrual resource survey.

5. Page 87; the sherd identified as residual incised
with Chevrons on the lip is probably Twin Lake punctated.

6. Page 97; we would like to have the disposal site,, plotted
on a quadrangle map for the .,;.me purpose as stated in comment

4 above.

7. Page 123; we would also like to :,ee the data presented
on this map transferred to a quadrangle :map.

.", l n %c ,,li -Yv
H

I \
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SoutYeast Region

9450 Koger Boulevard
St. Petersbiir , Fl. 33702 -

Junt 25, 1964 /S ER2 ':

Mr. Willis E. RuLand
Chief
Environment & Resources Branch
Mobile District
Corps of Engineers

P.O. Box 2288
Mobile, Alabama 36628

Dear Mr. Ruland:

This responds to your June 20, 1984, letter regarding channel improvements

for Pascagoula Harbor, Mississippi. A biological assessment (BA) was
transmitted pursuant to Section 7 of the Endangered Species Act of 1973 (ESA).

We have reviewed the BA and concur with your determination that populations
of endangered/threatened species under our purview would not be adversely
affected by the proposed action.

This concludes consultation responsibilities under Section 7 of the ESA.

However, consultation should be reinitiated if new information reveals impacts
of the identified activity that may affect listed species or their critical
habitat, a new species is listed, the identified activity is subsequently
modified or critical habitat determined that may be affected by the proposed -

activity.

Sincerely yours,

Charles A. Oravetz, Chief
Protected Species Management Branch

. .. . . .. .... '
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We conclude, therefore, that none of the proposed alternative
improvements of the Pascagoula Uarbor channel w.ould significantly
affect the continued existence of any endangered or threatened
species.

We appreciate your assistance in helping us protect the
natiou's resources.

Sincerply,

Willis E. Ruland
Chief, Environment and

Resources Branch



June 20, 1964
I

Environmental Studies
and Evaluation Section

I

Mr. Andreas Mager, Jr.
Fishery Biologist
Protected Species Management Branch
National Marine Fisheries Service
Southeast Region
9450 Koger Boulevard
St. Petersburg, Florida 33702

Dear Mr. Mager:

Reference is made to your letter of May 29, 1984, regarding
channel improvements for Pascagoula Harbor, Mississippi. This
letter constitutes our biological assessment under Section 7 of
the Endangered Species Act of 1973, as amended.

o Alternatives under consideration include disposal of sand
in about 10 feet of water immediately offshore of Horn Island,
disposal in the existing disposal area two miles southeast of
Horn Island in five to six fathoms of water, and the offshore
disposal of silty material in ten fathoms of water.

The green sea turtle, Chelonia mydas, may have nested on
Horn Island in the past. The loggerhead sea turtle, Caretta
caretta, probably nested on Horn Island in the past and could
nest there now, although there are no recent records. Kemp's
ridley sea turtle, Lepidochelys k , is a rare visitor in the
open gulf. None of the alternatives under consideration should
significantly impact sea turtles. However, disposal close to
the beach near Horn Island could be scheduled during the winter
months Lo avoid disturbing sea turtles should they attempt to
nest on Horn Island. In addition, construction boat operators
are instructed to keep a lookout for sea turtles to avoid turtles
being hit. The boat operators are further requested to report
any sightings.

1)-i-c)
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Guidelines for Conducting a 3iological Assessment

()Conduct a scientifically sound on-site inspeccion of the area
affected by the action. Unless other-wise directed by the Service,
include a detailed survey of the area to deter-mine iif listed
or proposed species are present or occur seasonally and whether
suitable habitat exists within the area for either expanding :he
existing population or reintroducing a new population.

(2) Inter-view recognized experts on the species listed, including
those within the Fish and Wildlife Service, the National Marine
Fisheries Se r ce, state conservation agencies, universities
and others who may have data not yet found in scientific literature.

(3) Review literature and other scientific data to determine the
species distribution, habitat needs, and other biological
requirements.

(4) Review and analyze the effects of the action on the species,
in terms of individuals and population, including consideration
of the cumulative effects of the action on the species and habitat.

(5) Analyze alternative actions that may provide conservation measures.

(6) Conduct any studies necessary to fulfill the requirements of (1)
through (5) above.

7) Review any other information.



Endangered and Threatened Species ard Critical Habitats Under
NMFS Jurisdiction

Pascagoula Harbor, Mississippi

Listed Species Scientific Name Status Date Listed

green sea turtle Chelonia mydas Th 7/28/78

Kemp's (Atlantic) Lepidochelys kempi E 12/2/70

ridley sea turtle

loggerhead sea Caretta caretta Th 7/28/78

turtle

SPECIES PROPOSED FOR LISTING

None

CRITICAL HABITAT

None

CRITICAL HABITAT PROPOSED LISTING

None

L

9 1-3
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Southeast Region
9450 Koger Boulevard
St. Petersburg, FL 33702

May 29, !'" F/SER23:AM:cf

Mr. Willis E. Ruland
Chief, Environment and Resources Branch
Mobile Diqtrict, Corps of Engineers
P.O. Box 288
Mobile, Alabama 36628

Dear Mr. Ruland:

This responds to your May 24, 1984, letter regarding your proposal to

prepare a draft environmental impact statement for channel improvements at
Pascagoula Harbor, Mississippi. A list of endangered and threatened species
was requested pursuant to Section 7 of the Endangered Species Act of 1973.

The enclosed list provides the threatened and endangered species under
National Marine Fisheries Service jurisdiction that may be present in the pro-
ject area. Upon receipt of the list, the Corps of Engineers must ensure that
its actions are not likely to jeopardize the continued existence of the listed
species.

For a major federal action, the agency must conduct a biological assessment
to identify any endangered or threatened species which are likely to be affected
by such action. The biological assessment must be complete within 180 days
after receipt of the species list, unless it is mutually agreed to extend this

period. The components of a biological assessment are also enclosed.

At the conclusion of the biological assessment, the federal agency should
prepare a report documenting the results.

If the biological assessment reveals that the proposed project Is likely to

adversely affect l.stcd species, the formal consu!tatlon process shall be Ini-

tiated by writing to th:e Pegiona Director at _he , ddresv on th*. letterhea,1. I
no adverse effect is evidpnt, therc- is no need for foimn i:u ,, ri. at o. io I.

woild, however, appreciate the opportur.i tv to review your btoli., ,I asse'!-::.ent,

If you have any questions, please contact Andrea,; '!.gec, Jr., Fherv
Biologist, FTIS 826-33r6.

Sincerely yours,

*I

A c r' [c Li~ ' ,--,J

, ,, ,...- -

-- . . :',

* /

- :. _ i _ _, . . '. - - . - '- ' : . - . ' ', - '- . ' 't . - :_- t' - a - - - - ' -
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United Staltes )epartnlent of the Interior
IISII \NI) X\I.I)LII I SI R\ICL

J A" .\CKSON N.IALI. OFFICE (J'I E 1,

300 W 0() It()%% V, lI.S() N A\% ENUE, SL II: , >.

JACKSON, MISSISSIPPI 3 9213

December 21, 1983

IN REPLY REFER TO:
Log No. 4-3-84-074

Mr. Willis E. Ruland
Chief, Environment & Resources Branch
Mobile District, Corps of Engineers
P.O. Box 2288
Mobile, Alabama 36628

Dear Mr. Ruland:

This responds to your letter of December 9, 1983, concerning channel improve-
ments at Pascagoula Harbor, Jackson County, Mississippi.

We have reviewed the information you enclosed relative to the Endangered
Soecies Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.).

Our records indicate no endangered, threatened or proposed species, or their
Critical Habitat occurring in the project area. Therefore, no further endan-
gered species consultation will be required for this project, as currently
described.

If you anticipate any changes in the scope or location of this project, please
contact our office for further coordination.

We appreciate your participation in the efforts to enhance the existence of
endangered species.

Sincerely yours,

Dennis B. Jo4 an
Field Supervisor
Endangered Species Field Office

cc: RD, FWS, Atlanta, GA (AFA/SE)
ES, FWS, Daphne, AL
Department of Wildlife Conservation, Jackson, MS

1- i 1
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0 DEPARTMENT OF THE ARMY
MOBILE DISTRICT, CORPS OF ENGINEERS

P. 0. BOX 2288
MOBILE, ALABAMA 38528

REPLY TO

ATTENTION OFs Seoteitber 18, 1Q84

Regulatory Branch

SJ3J'CT: Jurisdictional Determination, Tenneco Site

Mr. Charles R. Jeter
Regional Administrator
Environmental Protection Agency
Region IV
345 Courtland Street. N.E.
Atlanta, Georgia 30365

Dear Mr. Jeter:

Reference is made to your letter of July 19, 1984. regarding
my jurisdictional determination for the Tenneco Site adjacent to
Bayou Casotte and Mississippi Sound, Pascagoula, Jackson County,
Mississippi. This site is a 200-acre, dike-enclosed tract which
has been used for disposal of dredged material and industrial

S wastes since 1957. Your letter requested an explanation of my
determination to not exert jurisdiction over the Site under
Section 404 of the Clean Water Act. This Jurisdictional
determination is important to our respective agencies because of
its impact on the Special Management Area Plan and the Harbor
Deepening Study currently underway for the Port of Pascagoula.

My technical report is attached for your review and includes
exhibits which must be returned to me for transmittal to the
original owners of the information. Among the more significant
considerations for my decision are:

a. The Mississippi Department of Wildlife Conservation,
9ureau of Marine Resources. has not exerted their jurisdiction
over the site because it is above the limits of their authority
defined by the mean high tide.

b. A complete traverse of the dike system indicates it is
aooroximately seven to eight feet high and intact along its entire
neriohery.

C. The alleged breach in the dike was identified as a two-
to three-foot notch in the dike at the location of the original,
wooden weir structure.

D- 6-i
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d. The diked area is well above the mean hith tide
elevation of 0.78 foot National Geodetic Vertical Datum (NGVD) and
is essentially dry exceot for abnormal rainfall events and storm
surges.

e. The list detrital exnort from the Tenneco Site orobably
occurred durin Hurricane Frederick in Seotenber. 1979.

f. 4lthough wetland vegetation may be found within the
diked area, it is characterized by a oredominance of transition
zone soecies and is comoletely different from vegetation (obligate
hydroohytes) found in adjacent jurisdictional wetlands.

g. According to the Soil Conservation Servfce, Jackson
County Soil Survey. the soils of the Tenneco site are not of a
hydric series.

h. qtorirally, the Mlobile District and commentinc
agencies have not considered this diked disoosal area. nor nore
!xtensively vegetated diked disnosal areas. as jurisdictionil
wetlands.

These considerations and others are more completely
described in the attached exhibits and documents. Given these
facts and the regulations administered by the Corns of Engineers,
I believe you will agree with me that the Tenneco Site is not a
water of the United States under 33 CFR 323.2(a)(7). is not a
jurisdictional wetland under 33 CFR 323.2(c), and is not a wetland
nerforming significant public interest functions under 33 CFRK 30.4(b)(2),.[

Finally, I ask that you concur with me that the Tsnneco Site
is not a "Snnciql Case" under the Aoril 23. 1980 Memorandum of
Arreement between our respective a~encies. This agreement
contemlates that consultation between our a encies will occur in
i;:rce of any urisdtfrtioral calls by the District 7ngineer. In
l jsoe of this orior consultatfon, the determination nf the

Di,,ict nnpn.triner is bndincR subleci orily to discretionary review
1)y 'hi Chief of lineers, The ouhlit, Port of Pascag'ula, and

h; " -'sh vt relipr' - my jIu'-1,-, (!'on;i! I~ n'rmir-,3 1-1Io of' this
si : 3tr.. n at lea t Jm,'iary 3. 19.'J when members of my sItaff
exnl-ined the determir atiori to the 2nec'il \!na' en, nt Irea Task
rorc, for th", Port -)f r'ascazel~ O-- 7ute th-. t. ~ -t a
bot.,otand ha-lwool o! ther "S~cc.-, Ca" wotlrind idont'fled by
your, agency and Published in th- Consol.dated Liat of S3Peial
Cass, 45 Fel-ral Re-r '>7-'66, October 2I, 19,90.

. .. .
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In oonclusion. I i'! f wry'vir thorolvii c-r tideration of my
oositon in this matter and your subsequent agreement reqardin, '1y
jlridictional eall. Tf '/ou do ire further clarification or a
forma oresentqtton in reiard ti this matter, nlease contact me at at
your convenience.

Stncerely."

Patrick J. T(elly
Colonel. CF
District Engineer

Enclosure

D-6- 3



List of Exhibits and Documents Concerning the
Tenneco Site Jurisdictional ?)eternination

with Explanatory 1escrintions

1. Xerox of an aerial tihotovgraph of Bayou Casotte, Jackson County,
Mississioi, January 1958.

This ohotom~ranh documents that the South Hydraulic Fill krea (Tenneco
Site) had been recently filled UD to the dike on the shoreline of Bayou
Casotte and 14ississinoi Soiund !rvseliltely south of the Ti. 1K. Porter Co.,
Inc. rilant.

Four black and white aerial Dhotographs of the H. K., Porter orinerty.
(now known as the Cornino, and Tenneco Site). Jackson County, lississipnt
flown on kluut 17, 1961.

These pbjotocrRaohs indicate the following:

i. The extent if tl.e iouth dike constructed on the beach berm.

h. The eqstern dike had recently been uD-graded during maintenance of
the outfall and drainale canal.

c. The Solith Hyr~ioFtll krea was beeinning to vegetate naturally.

j.Three black and white aerial photographs of the Ii. K. Porter property.
17i(,.ion County, Wisiisiprdi flown February 14, 1968, which indicate the
followingr:

a. T'our inch diameter o'nelne dischar~ino; a slurry of sea water,
mj>ri 3 1t e ani anr'eacted d:)lomi'-q into the dikqd disposil area aril the

:'c~anoa1 ri ~ "~ i~n r s If lici mnesite waste into the diked

~' ~i o irei~ig of ade lp:>,l -.reatted iy nconf irt- onen wa!or

-' ~ ' '~'-v~ ~r ' ~v'e' "',eins'dr? the disposal arep,

4nt~~ of t-h'. je. :ie

d . 4:fa 1 'j r h > S U'ie e~ e Inr t'le 3oithep. st corner

Two b.lack anid whit~k !,i q'lr~~aTh n h . K. Porf"'" I.,Tnc.
orrooerty, Jvkcsr Counity, Msstoiflown January 24, 1970 indicating the
following:

a. An tncreaqse iop 1969 of the at-e- o'everod by both linu~d and solid
Jlisogl of rnagnesitn into the diked dIsooial area.



b. Increased vegetative coverage on the Tenneco site and a stabilized
tidal marsh created by ooen water disposal south of the Tenneco site.

5. Black and white aerial photograph of Bayou Casotte, Jackson County,
Mississippi, flown February 20, 1972.

This photograph indicates an increase in the area covered by the
discharge and dumping of magnesite into the diked disposal area since 1970.

6. Black and white 9"x9" positive print of a color infrared negative of
Bayou Casotte, Jackson County, Mississipnt flown January 21, 1984.

This positive print documents a larger area of industrial deposition
of malnesite in the disposal area known in this time frame as the "Tenneco
Site".

7. ToDoranhic mao, Bayou Casotte Industrial area, Jackson County,
Mississipp! prepared by 4ichael Baker, Jr. Inc. dated 4pril 17, 1956, which
indicates the following:

a. Original shoreline and land elevations prior to the construction of
Bayou Casotte Harbor.

b. Priest Bayou and an extensive area out by mosquito ditches below 2'
mean low water, existed at the site of what is presently the "Tenneco Site".

8. 'lydraulic T)redging Plan, Bayou Casotte Industrial Area. Jackson County,
Mississioni nrenared by Michael Baker, Jr. Inc. dated koril 8. 1956 with 10
revisions, which indicates the dike alignment for the South Hydraulic Fill
kr-a, now the "Tenneco Site".

9. Photographs of Bayou Casotte Industrial Area taken in 1957. Seven
x~roxed nhotog~raohs and 17 black and white 8"x1O" document the extensive
dike c'istruction around the marshes cf the South and North Hydraulic Fill
Ar,.eas and the f'llinr of these disnosal areas in the Bayou Casotte
Tndu-trlal krea.

10. "Engineerinp and Economic Data on Pascagoula 4arbor" October 2. 1957,
r'e~ared h' ' chaol nker. Jr., Tnc. naes 1-4 with transmittal letter dated

Sentte"ber 27. 1957. This document states that: "Several hundred acres of
aijofning mirh land are hetn prepared for industrial sites with the
9roil.i fr,om harbor dredgin, .... onoroximately 6,800,000 cubic yards of
material dlredged will be deposited in land fill areas..."

11. Mao of CorD3 of Enrgineers jurisdiction for the Jackson County Special
'4-a;na'ement Area with a cony of Mareh 5. 1984 cover letter from Bureau of
'lar'ine qThgour'a and resource ta')le.

The man clearly indicates that the diked portion of the "Tenneco Site"
f3 not a jriqrictlonil wetland. The resource table indicates that the
Chevron/Tenneco Management Unit designated for private development contains
020 crr ; of emer-;.4 ',- nds ard 17 acres of shrub wetlands that are
ju-iudictional wetlands. This does not include the 200 acre plus shrub
dominated Tenneco disposal site.

. . . .. . . . . . . . . .- r ~ . .~*.-.. . -



12. Summrie s of the hNove(rhr 17 and 18, 1083, JaniuarV 31. 1084 and Mlarch
14 and 15. 1984 Task Force Meetings for the Pascagoula SMA orenarad bV
Ralnh M. Fields Associates. Inc., document the following:

a. Mapping of Wetlands in the SM4 by Michael Baker, Jr. Inc., was
modified by Corns of Engineers to deltneate the boundaries of wetlands
subject to Section 404 regulatory orogram. -.

b. The jurisdictional determination which included maRD and acreiges
involved was described( and explained to all Task Force Members on January
31. 1984. At this time the Corps of Engineers representative giving the
nresentation explained that the Corns does not exert jurisdiction within
diked disposal areas. The "Tenneco Site" was given as a specific example.

c. The regulatory agency position statement identifies the upland
portion of the "Tenneco Site" as an acceptable develooment area with
reasonable waterfront access provided.

13. Memorandum of Understanding, Geographical Jurisdiction of the Section
404 Program. Department of the Army, Office of the Chief of Fngineers.
Washington D. C. 20214, United States Environmental Protection kgency
(EPA), Washington D. C. 20460, April 23, 1980 and oublished in Federal
Reqister, Volume 45 Number 129. July 2. 1980.

Under this MO',U excent in special cases oreviously agreed to, the
District Engineer is authorized to make a final determination on the extent
of jurisdiction, without nrior consultation with EP4 and such determination
shall be binding, subject only to discretionary review by the Chief of
Engineers.

14. Jurisdiction of Dredged anJ Fill Program: Consolidqted Tist of Snecial
Cases, as Published in the Federal Register Volume 45 Number ?0. October
24. 1980.

This notice lists special cases which have been develor-d pursuant to !x
koril ?3, 1980 MOU between Chief, U. S. krmy Corps of Engineer>} and the
Administrator of the Environmental Protection kgency where by jurisdictional
determinations involving a soecial case will be referred to EPA for a
decision. The first special case covers bottomland hardwoods in certain -"
counties of Arkansas, Kentvicky, TLouisiana. 4tssissini, Ter-ts,;e and Texas.
The second soecial case involves wetlands near City of Huntington Beach in
Orange County, California.

The Tenneco "Aite in Jackson County is not located in one of the
counties soecified as a ioecial case nor is the site a bottomland hardwood.
Therefore, the Anril 23. 1980 40'] does not anoly to the Tenneco Site.

15. Tono7-anhic Survey of the Tenneco Site conducted in March of 1978.

This survey indicates that the Tenneco Site in a diked area well above
the "lean high t.de.

16. Tonoqranhic survey of the weir on the Tenneco Site, August 2, 1984.
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This survey documents that the disposal site is not below the mean high
tide and that the alleged breach is the site of the original weir.

17. Disposition Form: Mean High Tide Elevation at Tenneco Site, Bayou

Casotte, Jackson County, Mississiopi. August ?0, 1984.

The mean high tide at the Tenneco Site is +0.78' NGVD.

1. Disoosition Form: Jursdictional Determination for Tenneco Property,
Jackson County, Mississippi.

This DF documents that the deoosition of dredged material within this
old diked disposal area does not need to be specified usin 404(b)(1)
guidelines.

19. Memorandum for the Record: Trip Reoort-Tenneco Pronerty Alternative
Disposal Site Pascagoula Harbor DeeneninR St'tdy, Jackson County, Missis-riD
on July IA. 1984.

The inspection revealed the fnllowinq to EPA representative:

a. The dike was intact and disposal site extremely dry.

b. Alleged breach was notch in dike at site of original wooden weir.

c. Tidal ,-arqh roreated by the Corns existed south of the dike outside-
of the di.soosal site.

Photographs of the site were taken and locations are indicated on
attached aerial nosaic dated knril ?.. 1981.

?0. ?4,iorandu', for the Recnod: Disosal of industrial waste on South
Hydrqulic Fil.l ,'ea (Tenneco Site) Jaq-kson County, M!isissiooi by H. K.
Porter Co. nf A.,Tnc. 27. 1( L .

", ne3tte and ot.er !iItc ite mtneral-i wera deoo-tted by way of a 4"
dischi. '7e nie and bIy mpchanai.cl mc:an into the liked disposal area of the
Tennor- Site fr"i 19Y2 unt; 1C)90. Crniltio1V. Cornin,, Gli,', 'iorW9 i
disposed of ?0,000 cubic yards of settled nr',,'ie1 ' ;,9ne;ite into the
Tenneco site under DOA permit 0007 -m')4)-F.

21. oerm.'.terit of the 1!,,v Peroit f)O7f-o,,f-. Corninq Glass Works,
ied )ece'ber 20, 1976.

Thig permit authorized the hydrauli, transfer of' 20,000 cubic yards of
settled sup3ended ,anosite in m existing lagoon to the diked disnosal area
now known a the "Tenneco Site". The permit was for the discharRe of water
into Misissio i Sound. The disnosa'. area was not considered a wetland in
1976. FPA had no iomment on the application while on public notice, all
other lor'l, StaVq -A-1 7-fderal comnenttnj aenci(-s hai no T'hJecti.on to the
im-,anpne. The nermit wai requtid in order f'or Corning to comoly with the
oon(itlonq of" an exigtin7 NPDS oermit.

. . .. . . . . ... ..
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Portion of Soil Survey JIe',:',m County, Mls,;is'ion. H. S. Peoartrient of
'iculture, Soil Conservation Service, June 1964.

The Tenneco Site is maDed as made land in this Soil Survey. Marde linrd

defined a- ... "This land tyoe is made un of areas that are alonr tlie
iches and marshes and that have been diked and then filled, by Dumning

,h silt. -')il and sand. Aftor these areas are dry they are leveled and
n they are used for industrial sites..."

Memorandum for the Record: Vegetative samole of natural marsh adjacent

Mississinni Sound, Jackscn County, Mississinoi, August 27. 1984.

The natural marsh south of Chevron is dominated by is_tJlhli ap_
irtina alterniflara and J rpemerianus. It is a water of the United
ites under the jurisdiction of the Mobile District, Corps of 17nineers.

Memorandum for the Record: Vegetative samole of "Tenneco" marsh
Jacent to Bayou Casote and 4ississinoi Sound, Jackson County, Mississippi
uqt 27, 1984.

The min-made 'iarsh south of the "Tenneco Site" diked disposal area is
minated by Dis_$til sic t3 and _prLn_ 4tnflorA. Though made by

en water disnosal of dredged material it is considered a "water of the
ited States" under jurisdiction of the Mobile District Corps of Engineers.

* 1"-'ioranduni for t'! Record: Ve1tv' saml.e of the Tenneco Site, a
snosal area adjac nt to Bayou Casotte and Mississinoi Sound. Jackson
unty, Mississioni kugust 17, 1984.

The "Tenneco Site" is dominated by jy _frteeus and Bacrhqris
3ItifL1 with dominent c.rounlcover of 9oltda l_ p. on the flat eastern
rtion and by Myrja cerl.f!era and Blhr haliarj-oli with stands of
9er.-a.q cylipJ.,cA- and Fpaipum r . The vegetation on the eastern
rtton is comnosed of soecies tyoically found in the transiLion zone
tween unlands and tidil -iirs. This , Aie i vrr eviousl.V filled disnosal
ea is not a water of the United States. The 4ohile District Corns of
gineers does not consider nreviou.sly used diked litnosal Ri'eq'v well above
Q nqp hi' h ttle a re!,,vilat ,,etnlanc.

Two Deoartnent of the Army files on dredging and disoosal activities
seiated with the maintenance dredtnq of the federally authorized channel

Bayou Tea Batre, arid 3,ayou Coderi. Alabama, FP82-3B102-5 and FP8 -BC01-5.

These files d'se .- hp diked dlsnosal areas containing lush marsh
7etation a- untand ,iAno,- ~al 74tel;. ,p, Fish ind '4ildliffe ntd Natio ral

rine Fisheries Service had no objection to these projects for di-sn~osa. it,
ese previously used disnosal ireas. Photo~ranhs of the lush marsh
ao:.qtio ar r Inel ded.

1,0t1eyr dt-d July 1), 19Fl fro- Rel!onal Ndministration, Relion TV,

vironi-ntal Prnter'tion Agency to District Pneineer, T). S. Army Corps of
rdno'r'v. Mobile. -',
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TI-hi I. ' cnrc-rn-i the Corns determi.nation that the Tenneco Site is
not a "water of the United States". 'Pk indicates they have determined
this area to be -i "w-tr of the Unilted1 States" and have invoked the current
Mqntorandum of Understanding on Georaohical Jurisdiction (kril 21, 1980)
which oultllnez the nrooedurr to resolve conflicts between these vA.encies
concerning the extent of waters of the United States. EPA would like the
oDoOrtunity to examine the rational for the Coro decision and revI.ew a
s3umma",V of the Corps findings Drior to further consideration of their
ontionl civen under this Memorandum of Understandin,.

?8. U. 9. Denartment of the Interior letter to Reqional Administrator,
Fnvironmental Protection k.,ency, Region IV dated July 30. 1984.

This letter ooncerns the Corps of FnTineers jurisdictional
jetormination on the "Tenneco Site". FWS oninion is that the area is a
functional wetland suonortinf, wildlife and providing detrital material to
the adjacent entuarine fishery based on a s loolemental Fish and Wildlife
Coordination Act .enort preoared for the Feasibility Study on Deeneninct the
Pascagoul.a Harbor Project. The letter admits that the area is an old gDoil
disposal sits. and alleges that several areas are nresent where, Sarpus
Mfl.. Jinclus r'ip eriqnu, SPr t1n:1 pAtesnA, .9arjtn alterntflora, 2Ja__i ia_

_nApat.a and 9Rcchar.3 haliifolia are the oredominate vegetation. They
fully vinnort a decision by EPA that federal jurisdiction should be asserted
o.r the Tenneco di!ioal area so that adequate mitigation will be assured.

,q . uleeuta 1 Fish and ' illliifo Coordintior lct Reoort to the
Pa'caoouli Iarbor Naviation Project, Alternative Chine3s, nrovided bY U. S.
Deoartment of the Interior. U. S.LFish and Wildlife Servi.ce, July 16, 1q84.

The FWS states in their cover letter that the Tenneco isternat~ve Is of
iveh in aiveree nature to them that they will ooose its selection and
..'Dlementl.tion. The renort tndicats thei-' on-site inspectiono revealed
that the vegetation of the Tenneco Site consists basically of Sei _ u
r,_utus and Soatrtina _otefls with major shrub soecies of 3acchhari_
h3jf i:-folk and Iva frute scens. No vegetation samoling was conducted to
cnnftrm their asvu,,ntions. Please check exhibit #25. They also indicate
tial flishing within the filled diked disnosal area without benefit of tide
Jlt-i or :levationq in se the disosal site. They renort a w.:t :'ount of
detrital ateril. 1!4 contributed to tw .. ua ire systen. :Jni, without
winportinc, data. See exhibit #25 Photograoh of clean rainwater, after a 6""
3 t,) corntnv: out the old w--ir ,qtructure on r)ae 4 of the nhoto<ranhs.

Cn. ,, T ,m, Itr Proqraynu. of the Coros of Thnineers as published in
the Faidril Reqiiter, Volume 47. Number 141, July 22. 1982.

Section 323.2 defineq "waters of the United States". Note Section
3?3.?(a)(7). waste treatment witefn including treatment nonds or lagoons
desicned to meet requirements of the Clean Water Act are not waters of the
United Stntpn. Diked disgosal areas nreviously filled fit this category.

Section 323.?(c) defines wetlands as..."areas that are inundated or
satunrated by rijrfacer or ground water -it a frequency and duration sufficient
to sur,-,ort, and that under normal circumstances do suoDort, a Orevalence of
vegetatton tynically Rdanted for life in saturated soil conditions.
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.n-, enerally include swamps. marshes. bo7gs and similar areas. Thi
District uges a 3 parameter aporoach to delineate wptlanl: (a)

Ltion or saturation. (b) orevalewe at wetland vogetation (obliP-ate
ihyten) and (c) hydric soil.

'he "Tenneco Site" is saturated and inundated nn th- 1-wer nortion ,f
istern half by rainwater for some portions of the y, -r deopending on
IIl events. However, the vegetation is not dominated by obllqate
)hytes but by three transition zone species. The soil is not a hydrie
ieries but made land fronm hydraulic disposal and industrial disposal.

ection 3?O.4f(b)(?) describes wetland functions imoortant to the public
st review. The "Tenneco Site" does j 9_ perform functions as listed.

:i) 4 significant natural biological function including food chain
2tion. general habitat, nesting, spawning, rearing and resting sites
iy aquatic life or wading birds. Rather it has limited use by rabbits
few assorted small rodents and song birds.

[ii) k area to be set aside for study of the aquatic environment or
ictuarles or refuges.

(ill) Additional filling of the "Tenneco Disposal Site" would not
t natural drainage characteristics, sedimentation patterns, salinity
ibution, flushing characteristics, current patterns or other
inmental characteristics. Some were affected by the initial filling in
Drior to Section 404 regulations.

(iv) The "Tenneco Site" is not significant in shielding other areas
wave action, erosion or storms.

Cv) The "Tenneco Site" does not serve as a valuable storage area for
or floodwaters.

(vi) It is not a nrime natural recharge area.

(vii) It does not serve significant and necessary water ourification
tong. The rainwater that may flow out is very siritlar to the rainwater
falls into the area.

3pction 130.4(a)(1) and (2) indicate that even if the Tenneco Site were
1rel a reguilated wetland, the fil tinR has already beern lothorized by
itionwide Per-its.

p
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TENNECO SITE INSPECTION REPORT
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SAMOP- S 27 August 1984
SUBJECT: Vegetative Sample of the "Tenneco Site". A Disposal Area Adjacent to

Bayou Casotte and Mississippi Sound, Jackson County, Mississippi

Clean Water Act and Section 323.2(7) does not apply. However, Section 330.4
(a)(2) states that the discharge of dredged or fill material into other non-
tidal waters of the United States that are not part of a surface tributary
system to interstate waters or navigable waters of the United States have been
permitted by the Nationwide Permit. Therefore the Mobile District has deter-
mined that the deposition of dredged or fill material in the diked portion of
the Tenneco Site does not require an individual Department of the Army Permit
on specification using 404(b) guidelines.

ART HOSEY
Chief, Assessment and
Monitoring Branch
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SAHOP-S 27 August 1984
SUBJECT: Vegetative Sample of the "Tenneco Site". A Disposal Area Adjacent to

Bayou Casotte and Mississippi Sound, Jackson County, Mississippi

FIELD NOTES: Vegetation Sampling "Tenneco Site" inside diked disposal area,
Jackson County, Mississippi.

2 August 1984, 1200 hours, heavy rain, plots 1-19.
3 August 1984, 0900 hours, sunny, hot, humid, plots 20-21.

Six inches of rain was recorded at the Chevron Refinery during the night of
I August and early morning of 2 August 1984. Smple plots start 50 yards
north of dike, 100 yards west of southeast corner. Plots were taken every 100
yards on a 0 heading.

WATER DEPTH GROUND COVER PERCENT MIDSTORY NUMEER OF

PLOT (in inches) SPECIES COVERAGE SPECIES STEMS

A-i 12 Scirpus robustus 5 Iva frutescens 5
Pologonum sp. 3

A-2 8 Scirpus robustus 30 None present
Distichlus spicata 20

A-3 8 Distichlus spicata 75 Iva frutescens 5
Pologonwm sp. 5
Solidago sp. I

A-4 6 Fimbristylis sp. 40 Iva frurescens 56
Distichlus spicata 1

A-5 5 Solidago sp. 45 Baccharis halimifolia 12 Lg.
Pologonum sp. 10
Distichlus spicata 5

A-6 Solidago 20 Baccharis halimifolia 21 Sm.
Scirpus 10
Pologonum 2
Distichlus 2
Typha 2

- A-7 6 Solidago 40 Baccharis halimifolia 12
Spartina alterniflora 2
Pologonum 2

S A-8 8 Solidago 20 Baccharis halimifolia 16
Sciripus robustus 20

A-9 8 Solidago 60 Baccharis halimifolia 19
Pologonum 2

S A-10 12 Scirpus robustus 3 Baccharis halimifolia 5
Pologonum sp. 10
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SAMOP-S 27 August 1984
SUBJECT: Vegetative Sample of the "Tenneco Site". A Disposal Area Adjacent to

Bayou Casotte and Mississippi Sound, Jackson County, Mississippi

WATER DEPTH GRO'JND COVER PERCENT MIDSTORY NUMBER OF
PLOT (in inches) SVECIES COVERAGE SPECIES STEMS

A-11 8 Baccharis halimifolia 3 Baccharis halimifolia 7
Fizsbrietylis sp. 30

Ind of plot line approximately 50 yards south of property line East/West at north
end.

2 August 1984 second plot line, starting 600 yards west of dike along east border
on north property line, heading 180'. Sampled every 100 yards.

A-12 .5 Salsola kali 80 None present
Distichlus spicata 15

A-13 ISolidago op. 20 .Iva frutescens 13
Fimbristylis op. 50 Baccharis halimifolia 5

A-14 1 Solidago op. 40 Iva frutescens 27

A-15 2 Solidago op. 80 Iva frutescens8
Baccharis halimifolia 16

A-16 3 Solidago op. 60 Iva frutescens 11

A-17 5 Solidago 50 Iva frutescens 22
Baccharis halimifolia 5

A-18 6 Solidago 5 Iva frutescens 56

A-19 8 Fimbristylis op. 60 Myrica cerifera 4
Iva frutescens 18
Eiaccharis halinifolia 1 6

Plot A-19 50 yards from south dike near short pine tree.

3 August 1984 approximately 860 yards vest of eastern dike along the north
property line is a large wooded area with a closed canopy. The' following
tree species were found in groups planted in mid 1960 by H. K. Porter
employees to beautify the higher disposal mounds.

Cypress, Taxodium distichum 2"-4" dbh
Sweet Gum, Liguidambar styraciflua 3"-8" dbh
Pine, Pinus sp. V"-8" dbh
one Wi-llow, Silax nigra 12" dbh

This area is bordered on the east south and west by a heavy stand of Bacchiris
halimifolia and Myrica cerifera. L

A-20 None present Solidago 60 Baccharis halinifolia 33
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KSANDP-S 27 August 1984
SUBJECT: Vegetative Sample of the "Tenneco Site". A Disposal Area Adjacent to

Bayou Casotte and Mississippi Sound, Jackson County, Mississippi .

WATER DEPTH . GROUND COVER PERCENT MIDSTORY NUMBER OF
PLOT (in inches) SPECIES COVERAGE SPECIES STEMS

*A-21 None present Scirpus robustus 30 Siax nigrs -

Solidago 20 12' dbh
Typha angustifolia I
Baccharis haliifolia 1

A-22 None present no ground cover Myrica cerifera Too thick
to count

No further plots were taken due to thickness of Wax myrtle and Raccharis bushes
with snail pockets of cordgrass, Imperata clniaand tupelo grass, Panicum
repens.

D-7-6
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FISH AND WILDLIFE COORDINATION ACT REPORT



FISH AND WILDLIFE COORDINATION ACT REPORT

The U.S. Fish and Wildlife Service, in accordance with the Fish and Wildlife
Coordination Act (FWCA), as amended, submitted a report on the final array
of alternatives. Their Executive Summary and entire coordination act report
is included on the pages immediately followiug this discussion. Under
normal conditions, that report would be presented without comment. Since
extensive revisions became necessary as a result of the review process, many
of their comments are no longer germane and it was considered that some
discussion was warranted to avoid any misconceptions. The USFWS recommenda-
tions presented in that report are summarized below and our response to
those recommendations follows thereafter.

I. Permanent filling of wetlands and waterbottoms for dredged material
disposal should be eliminated from project plans. This would not only avoid
project impacts, but would also reduce project expenditures that would
otherwise be required for compensation of fish and wildlife losses. Channel
dimensions should be held to an absolute minimum to reduce dredging require-
ments. This would prolong the life of upland disposal sites and reduce the
quantity of material proposed for discharge into open waters.

2. All dredged material should be placed in upland or selected gulf sites
unless the intended use was for benefiting fish and wildlife resources as
agreed to by the various reviewing agencies. The current maintenance
dredging practice of open water disposal in the sound should be discontinued
and all material which cannot be placed in upland sites should be trans-
ported to deeper waters in the gulf.

3. The FWS recommends that Plan B, with appropriate mitigation, be the
selected plan. This plan would eliminate shallow open water disposal, and
the quantified impacts are minor. Only 7 acres of wetlands, to be created
by shaving down low productive uplands, would be required to replace fish
and wildlife losses under this plan.

4. If the Grande Batture nourishment feature is pursued, they recommend
that their plan, which would modify Plan D by adding gulf disposal, as in
Plan B, and reduce nourishment of the Grande Batture Islands to a limited
scale, be an alternative carried forward for additional study. This plan
would result in only minor impacts to fish species which would otherwise be
greatly impacted by Plan D. Shrimp and seatrout as well as wildlife species
would benefit from such a plan. The marsh to be preserved by reduction of
erosion could be considered as a project benefit.

The FWS also recommends that the creation of oyster reefs be an integral
nart of their suggested plan if the Grande Batture Island renourishment
feature is implemented. They believe that the benefits of such a measure
would far outweigh its cost. The size and location of the reefs should be
coordinated with the various State and Federal agencies.
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5. Plan A also results in minor quantifiable impacts, but is not as

desirable as Plan B or the FWS plan because it proposes use of the existing
maintenance practice of disposal within the sound. Like Plan B, only 7

acres of wetland creation would be required to mitigate the losses of wet-
land in Bayou Casotte. This plan is more preferable than either Plan C or

Plan D as proposed and deserves further study.

6. Plan C would result in extensive fish and wildlife losses. Approxi-

mately 309 acres of wetland creation would be required to replace in-kind
fish and wildlife losses. The FWS strongly recommends that Plan C as
proposed be eliminated.

7. Plan E requires the filling of 257 acres of wetland at the Tenneco site
and dredging of 10 acres at Bayou Casotte. The FWS opposes this alterna-
tive, but should the action be pursued, recommends that 251 acres of wetland
be created as mitigation for project losses at Tenneco and 7 acres be

created for losses at Bayou Casotte.

8. If wetland creation from shaving down low productive uplands is imple-
mented as mitigation, it should be developed prior to or concurrently with

project initiation. The overall detailed mitigation plan, including wetland
acreage, area, wetland type, plants, survival rate assurances, monitoring,

etc., should be submitted by the COE for agencies' approval prior to imple-
mentation. Compensation lands should be acquired in fee title or comprehen-
sive easements as part of project cost. These areas would be managed either

by the state or Federal government. Cost of managing these areas would also

be attributed to project expense.

Other general measures which could further help mitigate any of the project

plans are:

A. Dredging should be conducted during the late fall months (October _

November), at which time aquatic resource spawning and migration activities
are lowest.

B. Monitoring of the bay and deep gulf disposal sites should be conducted

throughout the project to determine if the proposed work is creating any

environmental problems.

Many of these recommendations have been incorporated throughout the planning
of navigation improvements at Pascagoula Harbor. With the exception of the

4 acres of marsh to be dredged during the construction of the Bayou Casotte
turriing basin, no wetlands would impacted by the recommended plan. That

loss would be mitigated for by restoring 6 acres of previously impacted

wetlands to a more productive state. In the design of the channels and

turning basin widths have been kept to a minimum, thus reducing impacts and
keeping dredging requirements to a minimum. Although not economical as
currently designed, additional investigations will be made concerning the
nourishment of Grande Batture as well as Round Island, in the Continuing

Planning and Engineering phase of the study. Additional information from

D-8-2
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the Tennessee Gas Transmission Company indicates that the Tentco site would
not be available for use as a disposal site at the proposed construction
date. Pians C and E are therefore non-implementable. Restoration of 6
ecres of previously impacted wetlands is proposed as mr')t, tion for the
recommended plan. The COE will. coordinate the mitigation pl-sa with con-

n.er.ed State and Federal agencies for their oments and recomme tins.
All costs for mitigation have been included in project costs followin 'rp,;
of Engineers regulations. Monitoring of open water disposal site-, is an
integral part of maintaining Federal navigation projects and would be
conducted in both Mississippi Sound and at thf gulf disposal site. The
level of detail of this monitoring has, as yet, not been determined. When
detailed plans are available they will be coordinated with the State of
Mississippi, the Environment-il Protection Agency, and other concerned
agencies.

The recommended plan would continue the present practice of open water

disposal of maintenance materials at selected sites within Mississippi

Sound. Results of the Mississippi Sound and Adjacent Areas study were used
in modifying the maintenance disposal practice for the existing Federal
project to include removing sites 1, 2, 5, and 6N (6) from further use
because of the impacts these sites have had on water circulation and
possible future impacts to water quality. Use of sites 3, 4, 65 (6B), 7, 8,
and 9 does not appear to have caused any impacts to the Mississippi Sound
system and projection of their future use did not show any adverse impacts.
Monitoring of these areas would provide data to check our projections and
make further refinements as necessary. For a detailed discussion, please
refer to the Section 404(b)(1) Evaluation in Appendix D to the Main Report.

Restricting dredging to a two month period during late fall is impractical

for a number of reasons. Due to the magnitude of the present maintenance
operation it is not economically feasible to conduct it in two-month incre-
ments. Similarly, the size of the proposed project is such that it is not
economically feasible to construct it in two-month increments. In addition
results of the Mississippi Sound and Adjacent Areas Study have shown that
the environmental sensitivity within the area varies spatially as well as

temporally. The migratory and life cycle patterns of marine, estuarine, and
terrestrial forms attest to the fact that there are particularly sensitive
periods and places critical to their sustenance. It is also shown that due
to the number of species utilizing the Sound and their differing physiologi-
cal requirements, there is not a 'temporal window' in which usage of the
Mississippi Sound is low. On the other hand, it is possible to determine
specific spatial/temporal windows for restrictive locations, e.g., nesting
times and sites of species utilizing proposed upland disposal sites, or
small channels during spawning or migratory times, or wetland/shallow water
shoreline areas during nursery activities.

To try to place a dredging window, therefore, on the Pascagoula Harbor
improvements would be environmentally infeasible, and would not be respon-
sive to navigation requirements. The dredging and disposal operation
impacts a very small area in relation to the area available for the species

D-8-3
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A discussion of sediment chemistry is provided in th, Prb1,;ns and

Impacts Sections.

Uississippi Sound

Mississippi Sound is approximately 81 miles lon, -' 15 miles wide
and averages 9.9 feet in depth (Eleuterius, C., 197 6 a). The portion
of the sound within the limits of the Pascagoula Harbor Study extends
from the Grand Bay marshes on the east to the mouth of the West

Pascagoula River and south to Horn and Petit Bois Islands.

The average tidal range within the project area is approximately 1.5
feet. Tides are diurnal with a period of 24.8 hours. The mraior Lidal
wave enters the project area between Horn and Petit Bois Islands and
splits in both an east and west movement.

Circulation within the study area is greatly inflnenced by tide,
winds, and freshwater discharges. Wind can have a significant
int Lu nce on the circulation patterns. Winds, especially from the
east/wesL vectors, can tremendously affect circulation patterns within
the Sound. This is demonstrated in the Mississippi Sound and Adjacent
Areas Study (".S. Army COE, Mobile District, 1983). Freshwater
inflows, while having some influence on circulation, have a less
significant effect. The circulation patterns do not show appreciable
changes during high and low flow periods.

Sal inities within the project area (from the Pascagoula River to Bangs
Lake and south to the islands) are greatly influenced by freshwater
inflows from the Pascagoula River. During winter and spring flood
pPr iods the salinities range from I to 29 ppt. (U.S. Army COE, Mobile P

District, 1983). During low flow periods of summer and early fall
they may range from 5 to 29 ppt.

Data collected during March 1981 (high freshwater discharge) at 6
locations scattered in the Gulf of Mexico within an area 12 miles
south of Petit Bois and Horn Islands and 20 miles in width (Raytheon,
1981) reflected a fairly uniform system. Data collected during July
1 981 (low freshwater discharge) at 4 locations within the samn area
reflected a slightly stratified system.

Submerged and emergent vegetat ive wet lands within the sounid 11 a
major far tor for the high productivity of this ,tnarti nJ mirk,
nykte m. Two major tracts of stuarine w,'t iinfls are th,, T',-n'rs Lake
m rslhes and the Pasca,urrIa River mirshes. Marqhs are a . loc-.r t ill
s: ti1er streams such nn Ba! n ca e..tt ,, the L .t ' t r I, t .

I in . within the ' ,rrd . -,' aqriq'a& are :e; ct d Krl t f th , id.,

i i ii,, : L islanIs A sp5i., C dn !,w n "I K w -t

• -- - .- --. . .'. ,- !1v - -I



:i1
aters th-, Lowtr c 5asta plaii andl is ge ra 1 ly d ep and sluggish from
ho r., on downs t r-.am. About 18 ml 1E,  abov_ its iimouth the Pascagoul:t

d i v id i 'to t ho Pas,-ago Ia River and the 14:.st Pascagoul.a Ri ,-r.

h' .. .wo r ivers ar,, iat-,rconnected by a maze of bayous s ti , ,v *low
o th Sound . A m0r spec ific discussi.an of habitat types wii b""

provided in foI lowIng sctions. Tidal -ft,icts ar, felt- Ipst n from
.n,u tt d ' r duri g la ow water t,.. at least rivor tii Ic. 42 but nut h viid

5 [J1r S1 . 5a . walt w-ter has p. etratod 3i,- far as mile 17 during,
i,1rr lC'b tides but penetratiou beyond mr ile 17.' would be a r,ir,l ev,,nt
th i wanid ho,. the resu't o a high tide occurring shrultanei s I with

low r ive-r t low. This 'ook pi-ace in 1 tctob,.r 1963 when the salt wedge
r, .he! mi. le 20. About 30 perc:nt of the tim, the salt wed.,e is below
mi l 8; about 40 percent of the time, below mile 9; about 55 percent
,f th. t Iin, be low mile 11.5; and about 89 perent of the ti Ie, oelw

mile 15.

The Escatawpa River, which joins the Pascagoula River in -in estuary
common to both, has its headwaters in Washington County, Alabama. It
has a length of about 111 miles of which 56 are in Alabama. The
Escatawpa drains an area of about 1060 square miles. Big Creek,
.Jackson Creek, and Franklin Creek are important tributaries. The
maximum penetration of salt water from Mississippi Sound has been
observed at mi le 15.5 at a time of low flows and a high tide. About
40 percent of the time the salt water front will be below mile 7;
about 55 percent of the time, below mile 11; abcut 85 percent of the
time, below mile 12.5; and more than 99 percent of the time, below
mile 16.

The su face waters of the Pascagoula Basin are used for municipal and
industrial supplies, stock watering, fish and wildlife, recreation,
and disposal of municipal and industrial waste. Poor watr quality in
the lower Pascagoula and Escatawpa Rivers has been well docuraented.
Oyster fishing in Pascagoula P;ay (mouth of West Pascagoula River)
has been closed since the early 1960s because of pollution. Pollution
sourcs: include municipalities, industries, oil field operations and
;and anol gravtel operat ions. Water quality control. meastres applied to

up tr '- . -o r. -:3 ir, ieo d'd if improve:nent .s ire to be realIzed.

The ivt-ra-, d i-llarg aC Lio Pascigou la-Esca taiw.a River svstem a- it
., t r .- 'l, soind is appro>- x mat .,Ly 1 ,200 c fs. The, total seJimenr
L-iidi ,i; -ring the Mi; issippi Sound f: n the, system betw..oen 1961 and
I " ran-eA bctweo n .3S million and 3.9 million tons Simons, Li and

soc 1983.

Aajor factors that contribut.- to sediment distribution in the study
arc-i are i nf low from th e Pa scAgoula River systm, and circulation
pitt 1 s . A map showing tho distributi)n of se-diment types is shown
on page, 9) in the Mississippi Sound and Adja-cont Areas Study Report.
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AREA SETTING

The project area is located in the coastal lowlands which range from
about sea level to 30 feet in elevation. Many creeks, rivers, and
wetlands interact with the estuarine and marine environment of the
Mississippi Sound and support a rich diversity of fish and wildlife
species. The association of the marine, estuarine and palustrine
systems within the project area is especially vital to the seafood . -

industry, which provides a substantial economical contribution to the
Pascagoula area. Major components of this association are broken down
for specific discussion and include: I) Pascagoula River Basin, 2)
Mississippi Sound and 3) Islands within the Sound.

Pascagoula River Basin

The Pascagoula River Basin encompasses 9,700 square miles, including
all or part of 22 counties in southeastern Mississippi and 3 counties
in southwestern Alabama (U.S. Dept. of the Interior, 1967). Main
headwater streams are the Leaf and Chickasawhay Rivers. The basin
streams rise inland, flow southward, and drain into Mississippi Sound
through the Pascagoula River (Fig. 2). The basin is bounded on the
north and west by the Pearl River Basin, on the east by the Mobile
River Basin, on the southwest by the basins of the Biloxi and Wolf
Rivers, and on the south by Mississippi Sound.

Roughly oval in shape, the basin has a maximum length of 164 miles and

a maximum width of 84 miles (U.S. Dept. of Interior, Feb. 1967). It
ties in the Gulf Coastal Plain physiographic province. Elevations in
the basin range from sea level in the Coastal Pine Meadows region to
about 700 feet above mean level in the North Central Hills region.

Rainfall in the basin is heavy and, in general, well distributed

throughout the year. There is some seasonal variation, with the
highest monthly totals occurring in the winter and spring and the
least during the fall. The avf'rag annual precipitation over tho
bas in is about 58 inch.os, of which 26 perceot occurs in the winter, 29
pero'ent in the spring, 27 percent in the summer, and 18 percent in the
Iall. Usually March and July are the wettest month,; and Octab--r is
the drio tLt. During the winter and spring, runofl is about 50 per-?ent
of the precipitation. During the summer and fall it i! less than 10
percent of prec ipitat ion. The ara is subj',t to hurricanes which
cause intense rainfa I I and high tides on the coast. Pro longed
droughts seldom occur in the basin, with e ~ces.iv. rather than.
insufficient rainfall being more common.

The Pascagoula River is formed by the confluence of the Leat and
Chickasawhay Rivers in George County, Mississippi. It flows south
about 81 miles from this point to Mississippi Sound. For Lthe first 70
mi les or so the river flows through a wooded floodplain and for tih
rema i n ing distance through marsh. About 37 mi los above its mouth, it

ai-



would go to Greenwood Island, Singing River Island, or present
practice.

Element VII: New work material from Bayou Casotte would go to the

Tenneco area. The main channel new work and all O&M would go to the
gulf.

The alternative plans which are being evaluated by the COE in
detail for the draft feasibility report are:

Plan A =Elements I + II + III
Plan B = Elements I + II + IV
Plan C = Elements I + II + V
Plan D = Elements I + II + VI
Plan E Elements I + II + VII

The current benefit/cost ratios of each plan, excluding fish and

wildlife resource mitigation costs, are: Plan A (6.5), Plan B (6.4),
Plan C (6.5), Plan D (4.0), and Plan E (6.7). Mitigation cost on a
per acre basis will be provided with this report. The average time of
construction has been calculated to be 3 years. This will be included
with the 50 year beneficial project life (53 years) for purposes of
calculating average annual habitat units (AAHU) for the various plans
and mitigation measures.

4
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development. Various commercial and industrial interests now occupy
much of this landfill.

Maintenance material from within Bayou Casotte Harbor has in the past I

and is now being placed on a diked 101-acre portion of Greenwood

Is land. Most of the maintenance material from the Mississippi Sound

port ion of the Bayou Casotte Channel is discharged into the sound 2000
ft. east of and parallel to the channel. One open water disposal site

is located on the west side of the channel near the mouth of Bayou
Casotte.

With the proposed expanded project, the existing 38 ft. channel which
crosses about 22 miles of the sound would be deepened to 42 ft. The -.-

channel in the area of Horn Island Pass would be deepened to 44 ft.
and the Bayou Casotte Channel would be widened to 350 ft.

The disposal plans are combinations of various elements including:

Element I: Disposal of all materials, both new work and

maintenance, from the Horn Island Entrance Channel in a shallow
subtidal region south of Horn Island;

Element II: Disposal of all materials (new work and operation and
maintenance (O&M)) from the Pascagoula inner harbor channels in the
existing Singing River Island or Double Barrel disposal sites. Bayou
Casotte inner harbor new work and O&M to Greenwood Island. About 10

acres of wetlands would be dredged in Bayou Casotte for a turning
basin.

Element III: Disposal of the new work material from the three

sound channels in the Gulf of Mexico; maintenance materials to be
disposed of utilizing current practices; turning basin dredged in
Bayou Casotte.

Element IV: Sound channels - new work to gulf, O&M to gulf.
Turning basin to be dredged in Bayou Casotte.

Element V: New work material from the lower and upper Pascagoula

channels would be used to enlarge the Singing River Island disposal
site. This enlargement would be conducted using new work material and
wou ld require the filling of 50 acres of existing wetlands. New work

mater iL -. from the Bayou Casotte Channel to be placed on 257 acres of
wet lands on the Tenneco property. Maintenance materials to be placed
in Singing River Island, Greenwood Island, or via present practices. .-

Element VI: Material from Bayou Casotte Channel would go to

renourish the Grande Batture Island chain. This would result in a

rip-rap dike 16,000 ft. long, 240 acres of fill behind the dike, and
570 acres of open water marsh creation behind the fill. The upper and
lower sound ctia.nel material would go to Singing River Island. O&M

:3

. . . . .- --



A A

Il ~ A?,-,

IVICMI ~Y IT0

...... ~. . .. ..

.64.

S - - -- - - - - - - --- -

~~sLM

*-:~7- .= I-

4'l

_____Aqr~smN~f~~~ a2 .A



71 17 UP - - -. V

PROJECT DESCRIPrION

A survey study of the Pascagoula Harbor, Mississippi, is now being
condoicted by the COE. This project concerns both the Pas-agJuta

Harbor and Bayou Casotte navigation channels and is located it .

Pascagoula, Mississippi (Fig. 1). Pascagoula Harbor is lcat d on th. -

west side of the city of Pascagoula, at tile mout i of the- Kai;'

Pascagoula River, a main distributary of the P'ascagoula Rive!r. i.:iv ).

Casotte Channel is located about 3 miles east of Pascagoula Harbor.

The overall Pascagoula/Bayou Casotte navigation complex is divilel
into four major channel segments which are: Horn ll[,ind Entrance

Channel, Lower Pascagoula Channel, Upper Pascagoula Channel, and Bayou
Casotte Channel (Fig. 1).

The existing project was authorized by the River and Harbor Acts of

March 4, 1913, March 4, 1915, May 17, 1950, September 3, 1954, July 3,
1958, July 14, 1960, and October 23, 1962. Work was completed in

August 1965 and consists of a channel 40 ft. deep, 350 ft. wide, and
approximately 4 miles long from the Gulf of Mexico through Horn Island
Pass, a 40 by 200 by 1500 ft. impounding area for littoral drift

adjacent to the channel at the west end of Petit Bois Island, a 38 by
350 ft. channel approximately 11 miles long through Mississippi Sound
and up the East Pascagoula River to the railroad bridge at the city of

Pascagoula, and a 950 by 2000 ft. turning basin adjoining the west

side of the Pascagoula River channel; and a 38 ft. by 225 ft. channel

approximately 3 miles long from the main channel in Mississippi Sound

to the mouth of Bayou Casotte, thence 38 by 300 ft. for one mile up

Bayou Casotte to a 38 by 1000 ft. turning basin.

Dredged material from construction and maintenance of the Gulf of

Mexico portion of the channel has in the past been removed by hopper
dredge and disposed of south of Horn Island in water 30 to 40 ft.
deep. Spoil from the channel across Mississippi Sound and into the

East Pascagoula River has been placed in the sound 2000 ft. west of
and parallel to the channel. Irwin Lake, part of Lac La Buche, and

marshes adjoining these waterbodies were filled during harbor

development and are now partially occupied by the Ingalls shipbuilding
complex. Maintenance spoil from the river has been placed in a diked,

115-acre portion of this filled area. Additional maintenance material
from a nearby segment of the project has been placed in a diked
portion of a 333 acre spoil island, located just south of the mouth of

the East Pascagoula River.

Dredged material from construction of the Bayou Casotte Channel was

previously placed approximately 2000 ft. east of and parallel to the

channel in Mississippi Sound, in Back Bayou (a former tributary of
Bayou Casotte), on marsh and uplands adjoining Back Bayou, on the east

shore of Bayou Casotte, and on marsh and uplands of Greenwood Island

on the west side of Bayou Casotte. Back Bayou, part of Bayou Casotte,

and marshes adjoining these waterbodies were filled during harbor

-. - -1
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7. Plan E requires the filling of 257 acres of wetland at the Tenneco

site and dredging of 10 acres at Bayou Casotte. As of now, the
FWS opposes this alternative, but recommends that should t;.."
action be pur sued 251 acres of wetland be created as miti gatior;
for project losses at Tenneco and 7 acres be created for losses at
Bayou Casotte.

8. If wet Iand creation from shaving down low productive lipIands is
implemented as miti gation, it should be devel oped orior to or-
concurrently with project initiation. The overall detailed
mitigation plan, including wetland acreage, area, wetland tyn ,"
plants, survival rate assurances, monitoring, etc., should be
submitted by the COE for agencies' approval prior to
implementation. Compensation lands should be acquired in fee
title or, if acceptable, comprehensive easements as part of
project cost. These areas will either be managed by the State or
Federal government. Cost of managing these areas over the project
life will also be attributed to project expense.

Other general measures which could further help mitigate any of
the project plans are as follows:

A. Dredging should be conducted during the late fall months
(October - November) at which time aquatic resource spawning
and migration activities are lowest.

B. Monitoring of the bay and deep gulf disposal sites should be
conducted throughout the project to determine if the proposed
work i s creati ng any envi rortnental probl ens.

Sincerely yours,

Assistant Regional Director--
Habi tat Resources

'.-1'



- - should be held to an absolute minimum to reduce dredgi n,
" requwirements. This aould prolong the life of upland disposal

si tes .nd reduce the quantity of material proposed for discharge --

into -pen waters.

?. Al I dredqed naterial should be placed in upl and or select gulf
s ts ~essthe intended use of ruch is for benef iting fi sh and

wildl ife resoujrces as agreed to by the various reviewing agencies.
The current maintendnce dredging practice of open water disposal
in the sound should be discontinued and all material which cannot
be pl aced in upland sites should be transported to deeper waters
in the gulf.

3. The FWS recommends that Plan B, with appropriate mitigation, be
the selected plan. This plan would eliminate shallow open water
disposal, and the quantified impacts are minor. Only 7 acres of
wetlands to be created by shaving down low productive uplands
would be required to replace fish and wildlife losses under this
pl an.

4. If the Grande Batture nourishment feature is pursued, we recommend
that our suggested plan, which basically modifies Plan D by
incorporating the gulf disposal, as in Plan B, and the
renourishment of the Grande Batture Islands on a limited scale, be
an alternative carried forward for additional study. This plan
would result in only minor impacts to fish species which would
otherwise be greatly impacted by Plan D. Shrimp and seatrout as
well as wildlife species would benefit from such a plan. The
acres of marsh to be preserved by reduction of erosion could be
considered as a project benefit.

The FWS also recommends that the creation of oyster reefs be an
integral part of our suggested plan if the Grande Batture Island
renouri shment feature is implemented. The benefits of such a measure
would far outweigh its cost. The size and location of the reefs
should he coordinated with the various State and Federal agencies.

5. Pl an A al so results in minor quantifiable impacts, but is not as
desirable as Plan B or the FWS plan because it proposes use of the
existing maintenance practice of disposal within the sound. Like 7
Plan [, only 7 acres of wetland creation would be required to
mitigate the losses of wetland in Bayou Casotte. This plan is
more preferable than either Plan C or Plan D as they are currently
proposed. It deserves further study.

6. Plan C would result in extensive fish and wildlife losses. L
Approximately 309 acres of wetland creation would be required to
repl ace in-kind fish and wildlife losses. The FWS, therefore,
strongly recommends that Plan C as proposed be eliminated.

.. . . .. .. . . . . .



the open waters. We are cognizant that marshes are a valuable
resource and one that is diminishing along the gulf coast. However,
we are also aware of the problems of creating marshes in open waters
and, therefore, believe that the magnitude of marsh as proposed under
Plan D is exoessive. Our proposal is that this acreage be reduced to
about 80 acres of open water fill for marsh creation.

If Plan B is not selected, we have proposed a plan which couldmeet
the intended project objective, reduce the amount of fill on wetlands
and waterbottoms that is currently proposed with Plan D, and provide
positive fish and wildlife impacts. This plan would incorporate parts
of the ODE Plans B and D. Some of the new work material could be used
for marsh creation behiid the stabilizing dike. However, reasonable
assurances must be provided that the marsh creation would be
successful behind the dike, and if not, tntal restoration would be
provided. The FWS plan would eliminate the massive amounts of fill by
taking the new work material not needed for an acceptable Grande
Batture Islands feature to gulf sites. All maintenance matcrial as
proposed under Plan B would also by taken to the gulf. In addition to
coordination with FWS, further study of the marsh creation plans and
assurances of success should be coordinated with the Mississippi
Department of Wildlife Conservation (Bureau of Marine Resources), the
National Marine Fisheries Service, and EPA. All material not used for
such purposes should then be taken to gulf sites as proposed under
Plan B.

In addition, the FWS proposes that oyster reef construction also be
investigated as part of the FWS plan if this alternative is pursued.
The monetary return on reefs is high and could be positively reflected

,* in the benefit/cost ratio.

In general, if Plan B is not selected, we believe that an acceptable
pl an could be worked out that would incorporate the Grande Batture
Islands feature and reduce the impacts and amount of fill as proposed
under Plan D. As stated above, the high benefit/cost ratio of this
project should provide the flexibility for development of such a plan.
Plan C is extremely adverse and would require over 300 acres of costly
compensation. This plan should, therefore, be eliminated.

In view of the different degrees of impacts associated with the
various alternatives and the potential to achieve project objectives
with limited amounts of adverse impacts, we make the following
specific recommendations:

i. Permanent fill ing of wetlands and v aterbottoins for dredqed
materiaI di sposal should be el ininated from project plans. This
would not only avoid project impacts, but would also reduce
project expendi tures that would otherwise be requi red for
compe nsa ti on of fi sh d nd w i I dl ife ln se. Channel dimnensios '
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material not needed for the Grande Batture Island feature to be taken
to the gulf sites. About 80 acres of wetland would be established
behind the dike. Th i s would grade from hi gher marsh vegetation to
more tidal vegetation as it extended from the dike. Only 10 acres of
wetl ands would be lost due to the dredging of the turning basin within
Bayou Casotte. All maintenance material would go to open gulf sites.

The various alternatives pose potential damages and benefits to fish
and wildlife resources. Under Plan B the current practice of
discharging mai ntenance material in Mississippi Sound would be
eliminated. Instead, all new work and maintenance material would be
taken to gulf sites. The FWS views gulf disposal as a positive
feature when compared to the current method of disposal in the shallow
sound. Furthermore, this plan avoids the permanent filling of
wetlands at Singing River Island. Because it is the least damaging
alternative, the FWS recognizes this plan, as currently proposed, as
being preferred.

However, a major resource problen within the project area that is not
considered by this plan is natural erosion of marsh as in the Bangs
Lake area. A high wave climate has completely eroded the Grande
Batture Islands and is now eroding the Bangs Lake marshes. The FWS
and COE have agreed that this erosion could possibly be reduced by
renourishing the Grande Batture Islands as a project feature.

Aerial photos from 1956 and 1979 reveal that about 200 acres of marsh
have been lost in the Bangs Lake area as a result of erosion over that

ime frame. We estimate that this erosion could be reduced by
30 perceit over the project life by stabilizing the Grande Batture
"--.ndR. This would resul t in the savi nQ of about 10) acres ef
wetl and from erosion by the end of the project life, which iiiount- to
aw oit 196 jcros when! 3r; ,nIized.

' . Q,, cl P! has ~ i. c rpor. tc d tIti ".,, ,ii .t fOat..> inte nl?: .
...);,., r L-i2 ,13rl 1. ipclud-s oi ria1 , 2 ar s w' ,, l , a

l n n i i ,, r I la Irf I n ii . , I1 [P .1o 1f I 0 1 r , 1 '
"?4( a r fi 1 t*Lb i el,. a .-r p , t the Grar. 6 tia t ,o I s a;

a , s a 570 ac:res Open 3tcr arsfh :-rCition ,id c-it i a t n
:111 ll u iq 7 milliO,.n cub i yarJd, if new oCrk m ) t, . a I

F ien though the concept of saving the criodinq marsh [:y r-construct ir
th , i sl an ds is supported by the FWS, we bel i eve that the aoni t ud' of
the fill materi al associatud with Plan D is such that it should )0
Tiodi fied or eliminated. Attempts at open water mar'h creation have,
in somie cases, not been successful. Furthermore, this form of marsh
creation often replaces productive shallow waters. Tlhrefore, tht-

* actuil hahitat gain is not as high as with shaving down I uv producti w
up] ands to create marsh. The actual trade-off depends on the value of

- iii



The major environmental concern for each alternative plan is centered
around the deposition of material dredged from within Mississippi
Sound. Material dredged from the upper channels and entrarce channel
will go into either upland or approved open water sites.

Plan A would take all of the new work dredged material from the
Mississippi Sound channels to gulf sites. This plan, as well as all
other plans, would require the new work and maintenance material from

- the entrance channel to be disposed in opr, waters at the south site
off the east end of Horn Island. Maintenance would occur using the
existing open water disposal method. About 10 acres of vegetated
wetland would be lost due to dredging in Bayou Casotte.

Plan B is similar to Plan A except that all new work and rnaintenarce
material would be taken to gulf sites.

P an C would involve the use of new work material for filling 50 acres
of wetland at Singing River Island and 257 acres of wetland within the
Tenneco area. An additional 10 acres of marsh would be dredged in
Bayou Casotte and maintenance material would be placed in Mississippi
So un d.

Plan D would require filling 50 acres of wetland at Singing River
Island with new work material. New work material (7 million cubic
yards) from Bayou Casotte would go to the Grande Batture Island area
for renouri shment. About 240 acres of fill would be placed behind a
dike constructed at that site. An additional 570 acres in this area
would be used for open water marsh creation. Maintenance material
would be placed within the sound.

Plan E (the NED plan) would require that the new work from the
Pascagoula Channel as well as maintenance material be taken to gulf
sites. The material within the inner harbor areas would be placed in
existing upland disposal areas. New work from the Bayou Casotte
channel would go into 257 acres of wetland at the Tenneco site. All
maintenance material would then go to gulf sites. About 10 acres of
wetlands would be dredged for the Bayou Casotte turni rig basin. The

* jur isdi ctional status of the Tenneco wetlands in terms of the
- applicability of Section 404 of the Clean Water Act (33 U.S.C. 1344)

is still questionable and is currently being reviewed by the
Envi ronnental Protection Agency (EPA). EPA's decision could play a
major role in thp mitigation requirements for this wetland. This
report is wri tten in the context that the area is jurisdictional as
reflected by our suggested mitigation requirements. The FWS'
recomnendations, therefore, could be subject to change pending a final
juri sdictional deternination. If so, a supplonental report addressing
this feature of the project should be provided.

The rWS plan is basically a modified veriort of Piar D whici!
rec:mwends the use of less open water fill behind the Grand BatturL
Isi and dike. This plan is suggested in casc the Grande !Iatturc Island
ft-i.ture is pursued. Te FWS plan woula re-luire all of the new work

-" ii " '
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f .United States Department of the Interior
FISH AND WILDLIFE SERVICE

75 SPRING STREET, S.W.
ATLANTA, GEORGIA 30303

Octobier 9, 1984

Colonel Patrick J. Kelly
w- .District Engineer, U.S. Army

Corps of Engineers
Post Office Box 2288
Mobile, Alabama 36628

Dear Colonel Kelly:

The Fish and Wildlife Service (FWS) has prepared the accompanying
report relative to fish and wildlife impacts associated with the
proposed expansion of the Pascagoula Harbor Navigation Project,
Mississippi. This report is submitted in accordance with the Fish and
Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et
seq.).

The FWS has reviewed five alternative plans (A,B,C,D and E) proposed
by the Corps of Engineers (COE) for deepening the existing Pascagoula
Harbor channels. We have also recommended further study of a modified
version of Plan D, which incorporates the Grande Batture Island
• nour ishn feature, and is referred to as the FWS plan. While some
l t r~aivye; would have extremely adverse environmental impacts,

"h . ,1 , Id r,-vide the intended navigation objectives while at the
bl benefiting fish and wildlife resources. In some

"I. ,- 'Ifdi- i c3tionis o certain project features may have to be made
' le p1. :n vi, of the hiqh benefit/cost

, , t. rra 'ivc project plans, we believe that the
S , . ,. . t, qoul J low our agencies to w,- k out a

.. L' i r. Ma or concerns of the FWS i :voIve
Sdt rt' s, di:pusal of dredged material in the

qu. f ind Mi s:.sipF"  .ou,,d, maish erosion within the Bangs Lake area,
aid wa:.r quaI/ty. hf, quLnti fiafrle, beneficial and adverse project
impac s cI I 1sh pi, wd by use of the FWS' Habitat
L V- I La iIn Procr.jure (HEP. Acreaqes and methods of compensation as
wel pusitive pH . j(ct inpacts ar, specifically identified in the

erommeerdaf ion 3ectiori o' this strynary ind in the project report.

The Pascayoul a project arma ;upports a rich diversity of fish and
w 1 Jl fE resouc.. Vegetated wetlands and open waters found here
provide ,,ptii;um hahi tat for many species that support varied
consuim pt i ve . '-cons inptive hijnan uses. The multimillion dollar
seafood in ,-4;Lry ai this area, as well as overall area environmental
quality, are dependent upon the health of this estuarine complex.

..



Is lands

Stveral i lands are found within the project area. Siaging River
Island is near the harbor and is a major disposal sit f-fr upper
harbor channel maintenance. Portions ot this island (about 115 acres)
consist of emergent wet lands. Another smaller island southwe,,t of

Singing River Island is Round Island which is part of the Coastal
Barrier Resources system. This island is experiencing a significant
erosion problem. A section pertaining to the Coastal Barriers
Resources Act is contained in this report. This island is well
vegetated with forest and emergent vegetation. It is an important

iesting and resting area for ospreys and great b],e herlOns.

Two other major is lands located within the Sound and s~udy area are

Horn and Petit Bois. Both are part of the Gulf Islands National
Seashore. They are about 16 km south of the Mississippi mainland

(Fig. 1).

Prior to Hurricane Frederic in September 1979, Petit Bois Island was

about 6. 7 km and Horn Island 21.7 km long. At their widest points,

Petit Bois and Horn Islands were 1.06 km and 1.11 km respectively.
(U.S. Dept. of the Interior, NPS, 1979). Both islands experienced
noticeable erosion along their northern shores as a result of
Hurricane Frederic. The area of Petit Bois is about 1500 acres while
Horn is approximately 3600 acres.

Southerly winds striking the barrier islands generate wave action

which contribute to the westerly drifting currents along the seaward

side of the islands (U.S. Army 1979: A-32). This flow results in a
westward drift of sediments along the beaches (Eleuterius, C.K.,
1975:31). The navigation channel which enters the sound through Horn

Island Pass near the western tip of Petit Bois Island prevents the

natural westerly drift of the island which is predicted to be about 1

ft. per year.

Pet it Bois and Horn Islands contain well developed benches on the gulf
si de which are backed by well defined dune lines. Marshes and small

tidal and non-tidal pools are located in the middle and northern

p port ions of- the islands. Several species of sea grasres ocr:ur ,3long
the northern shores ,f the islands. A description of the fish and
wildlife resources associated with these islands is provided in

ollowing sections of this report.

9
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FISH AN) WILDLIFE RESOURCES

HABITAT TYPES

Within the immediate project area several habitat types are found

which support many species of fish and wildlife. These include but

are not limited to evergreen forest, hardwood forest, palustrine
" forested wetlands, palustrine emergent wetlands, estuarine emergent

wetlands, submerged aquatic beds, intertidal flats, open water

bottoms, beaches, and dunes. Approximately 160,000 acres of these

habitats are located within the project area. The acreages of each

habitat type as derived from national wetland inventory maps (USFWS,

1979) are shown in Table 1.

Within the project area, habitat types that could most be subject to

alteration from direct and secondary project actions are palustrine
emergent wetlands, estuarine emergent wetlands, estuarine scrub/shrub,

intertidal flats, beaches and dunes, submerged aquatic beds, and open

waters of the Sound.

These waterbottoms, grdssbeds, intertidal flats and tidal marshes

provide vital spawning, nursery, and feeding habitat for a major
portion of the marine and freshwater finfishes and shellfishes. In

addition, these habitats also support many species of wildlife.

The high values of wetlands is of such importance that the following

section is devoted to the different types of wetland resources in the
study ar, a and their general location. Species of fish and wildlife

which use these 3ystems ace-further discussed in detail under the Fish

atid Wildlife Resource Section.s.

.4

. . ... .. .. : - . . .. . ... . . . -. . .. . . . .



Table 1

Habitat Distribution Within jhe Pascagoula
Harbor Study Area

Habitat Type Area (acres)

Marine Open Water 20,575
Estuarine Open Water 94,053
Riverine 162
Palustrine Open Water 52
Estuarine Open Water - Excavated/Diked 364
Palustrine Open Water - Excavated/Diked 280

Marine Intertidal Beach/Bar 245
Estuarine Intertidal Beach/Bar 202
Estuarine Intertidal Flats 963
Palustrine Flats 79
Estuarine Subtidal Aquatic Beds 1,838
Estuarine Intertidal Aquatic Beds 62
Palustrine Aquatic Beds 8

Estuarine Emergent Wetlands 28,985
Palustrine Emergent Wetlands 1,415
Palustrine Emergent Wetlands - Diked 253
Estuarine Scrub/Shrub 320
Palustrine Scrub/Shrub 418
Palustrine Scrub/Shrub - Diked 127

Estuarine Forested - Evergreen 114
Palustrine Forested - Evergreen Broad-Leaf 223
Palustrine Forested - Evergreen Needle-Leaf 6,379
Palustrine Forested - Deciduous Broad-Leaf 1,149
Palustrine Forested - Deciduous Needle-Leaf 72
Palustrine Forested - Dead 45
Upland Forested - Evergreen 1,733
Dunes 165
Agricultural 554
Spoil 323
Urban/Industrial 11,436

Calculated from National Wetlands Inventory Maps (USFWS, 1979)

11
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WET LANDS

Fish and Wildlife Service Definition

Typically, wetlands are lands where hydric saturation is the

overriding factor in determining the nature of soil development and
the types of floral and faunal communities inhabiting the terrain.
The FWS defines wetlands in its Classification of Wetlands and
Deepwater Habitats of the United States as "...lands transitional
between terrestrial and aquatic systems where the water table is
usually at or near the surface or the land is covered by shallow
water." (U.S.D.I. 1979). Additionally, at loast one of the following

characteristics must be applicable to an area in order to be
classified as a wetland: I) at least periodically, the land supports
predominantly hydrophytes; 2) the substrate is predominantly undrained
hydric soils; and 3) the substrate is nonsoil and is saturated with
water or covered by shallow water at some time during th.- growing

season of each year.

Wet lands within the project area provide excellent fish and wildlife

habitat. The following sections will specifically discuss wetland
values with major emphasis on palustrine and estuarine types. Use of

these habitats by various fish ond wildlife species will be

specifically addressed in the appropriate fish and wildlife sections.

Within the project area a variety of habitat types are prevalent. For

purposes of discussion and in consideration of those habitats most
likely to be impacted by direct and secondary project impacts, we have
broken them down to inc lude (1) palustrine forested wetlands, (2)
palustrine scrub/shrub, (3) palustrine emergent wetlands, (4)
riverine, (5) estuarine scrub/shrub, (6) estuarine emergent wetlands,
(7) estuarine intertidal flats, (8) seagrasses, and (9) estuarine
subtidal open water and marine subtidal open water.

Palustrine Wetlands

Palustrine wetlands are all nontidal wetlands consisting of emergent

mosses or lichens, persistent emergents, shrubs, trees, and all such

wetlands that occur in tidal areas where the salinity is below 0.5
ppt. The palustrine system includes the vegetated wetlands that have
been traditionally called fresh marshes, bottomland hardwoods, and
swamps. These wetlands are commonly located along river channels,

shoreward of lakes, river floodplains, inland lakes, and on slopes.

The broad category of palustrine wetlands has been further subdivided
into groups which describe the various habitats in terms of either

dominant life form of the vegetation or the physiography and
composition of the substrate. The classes of palustrine wetlands
include: forested wetlands, scrub/shrub wetlands, emergent wetlands,

unconsolidated bottom, aquatic bed, and aquatic flats.

12



Palustrine forested wetlands are not prevalent within the immediate
project area and are basically associated with the Pascagoula and

Escatawpa River system. Some remnant tracts are present along Bayou
Casotte. Vegetation associated with this habitat type include water
oak (Quercus nigra), sweetgum (Liquidambar styraciflua), swamp
bay (Persea palustris), pond cypress (Taxodium distichum),

sweet bay (Magnolia virginian), and red maple (Acer rubrum).

Palustrine emergent wetlands are found primarily in the reaches of the

Pascagoula River above 1-10. The palustrine emergent wetlands are

characterized by erect, rooted, herbaceous hydrophytes, excluding
mosses and lichens. The vegetation is generally present for most of
the growing season and is usually dominated by perennial plants.

Emergent wetlands have been subdivided into two subclasses consisting
of persistent and nonpersistent wetlands. Persistent emergent
wetlands are dominated by plants which are typically standing
throughout the year until the beginning of the next growing season.

Characteristic vegetation associated with persistent emergent wetlands
in the project area includes cattails, bulrushes, and smartweed. In
contrast, nonpersistent wetlands are dominated by plants which fail to

remain standing and fall below the surface of water at the end of the
growing season. Common vegetat ion assoc iated with this wetland
subclass :unsists of bul Itongue, pickerelweed, arrowhead, and wild

rice. Both per,;istent and nonpersistent emergent wetlands occur
through,)1o t the project area.

As the t ida I and salinity inf luences are felt downstream near
Mi sis-ippi Sound, vegetative types change. This condition is most

not iceable between Highway 90 and Interstate 10 and demonstrates the
transition between the palustrine and estuarine systems.

The water bottoms, grassbeds, and tidal marshes within the Pascagoula

River estuarine system provide vital spawning, nursery, and feeding
habitat for many marine and freshwater finfishes and shellfishes. The
detrital material produced in the estuary is a major component of the

estuarine and marine food chain.

Estuarine Wetlands

The estuarine system can be broken down into two subsystems (subtidal

and intertidal) with each of these being further divided into separate

classes which are rock bottom, unconsolidated bottom, rocky shore,
unconsolidated shore, aquatic bed reef, streambed, emergent wetland,
scrub/shrub wetland, and forested wetland (Cowardin et al., 1979).

The assemblages of organisms within each of the estuarine subsystems

range from fresh to marine in character inhabiting areas ranging from

vigorously flushed to somewhat stagnate waters. Fhe hydrodynamic

conditions of an estuary influence the circulation, storage, and

recycling of organic materials and nutrients which help assure a

...



perpetual supply of ingredients to maintain high levels of biological
productivity. Estuarine hydrology is greatly influenced by discharge

of fresh water, tidal movements, currents, and wind.

Estuarine scrub/shrub wetlands in the study area are primarily located

along the Pascagoula River in the area of Hwy 90 and in the
Tenneco/Bayou Casotte areas. (Baccharis halimifolia) dominates
the scrub/shrub system. Estuarine emergent wetlands are generally

composed of such species as threesquare (Scirpus spp), black

needlerush (Juncus roemerianus), saltmeadow cordgrass (Spartina
patens), and giant cordgrass (Spartina cynosorides). In the

more saline marshes, species such as black needlerush (Juncus

roemerianus) and saltgrass (Distichlis spicata) are dominant.
Smooth cordgrass (Spartina alterniflora) is also common along the
intertidal zones of the saline marshes. Most of the saline marshes
are located south of 1-10. These marshes are also prevalent in the
Bangs Lake, Tenneco, and Bayou Casotte areas. Saline marshes
consisting primarily of (Juncus roemerianus) and (Distichlis
spicata) are also located on Horn, Petit Bois, and Singing River

Islands.

The works of Smalley (1959), de La Cruz (1965), Heald (1969), Odum

(1970), and Kirby (1971) have demonstrated t.,e various processes that

contribute to the biological fertility of estuarine marshes. These
are summarized as follows (de La Cruz 1973):

1. The net primary production of the vascular plants on the marsh is

high and only a small percentage (less that 10%) of the organic
material produced by the marsh plants is actually grazed by marsh - -

herbivores.

2. The bulk of the plant material dies (annually for most of the

species) and falls to the surface of the mud where it may

decompose to particulate organic detritus, or be transported to

the estuarine waters and neighboring marine environment, or both.

3. Much of the detritus is consumed by detritivores, mostly filter

feeders and benthic scavengers which form the base of the food

chain for secondary and higher consumers.

4. The detritus feeders obtain their nutrition primarily from

bacteria, fungi, and protozoa attached to the detrital particles
rather than from the relatively resistant cellulose and lignin
substrate.

5. The attendant microbes increase the protein content and either
maintain or increase the caloric value of the detritus to the

point where it presents a food source of high nutritional value. -

'14
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Marshes also provide habitats for many species of plants and animals
and are vital spawning, feeding, and nursery grounds for most marine
fishes. Furthermore, they buffer storm surges and act as catch basins

for runoff and other forms of upland pollution.

Seagrasses (Humm 1973) are also an important integral part of the

estuary as illustrated by the following description of their

ecological roles:

1. They trap sediment and stabilize bottom sediments;

2. They carry on basic productivity that, in the eastern Gulf, may

considerably exceed the basic productivity of all the benthic

algae of the same area or of the plankton in the overlying water;

3. They serve as a direct food source for marine organisms while

partially decomposed leaves in the form of detritus serve as food
for a wide variety of detritus-feeders, especially invertebrates

and some fishes;

4. They serve as a nursery for juveniles of many species of seafood
organisms including shrimp, crabs, bay scallops, and fishes;

5. They provide a habitat for a certain assemblage of invertebrate

species that burrow or grow attached to the leaves; and

6. They provide an important substrate for attachment of scores of

species and a significant biomass of benthic algae.

Submerged grassbeds within the project area are primarily limited to

the northern shores of Horn and Petit Bois Islands. About 700 acres

of grassbeds were identified in these areas in 1979 (COE Resource

Inventory, Pascagoula Harbor). Species common to these islands are

manatee grass (Cymodocea manatorum), turtle grass (rhalasia

testudinum), and shoal grass (Halodule wrightii).

Intertidal flats are defined as portions of the unvegetated bottom of

sounds, lagoons, estuaries, and rivers which lie between the high and

low tide lines. These habitats are unvegetated only in the sense that

they lack macroscopic plants such as grasses and shrubs. Benthic

microalgae are usually abundant. Intertidal flats serve not only as a

primary site for conversion of plant matter by benthic invertebrates
buL also as a major location for baitfish feeding such as anchovies,
sardines, menhaden, and shad which are planktivorous, herbivorous, or
detritivorous. Bait fishes are vital links in the estuarine food
chains. Many marine fishes are also dependent upon intertidal flats
in critical postlarval stages because they need the shallows for
protection from predators. Intertidal flats are important in their

own right as producers of usable plant matter. Even more significant

15 '.i
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is their function as the primary estuarine habitat where plant
production from other habitats of the estuary is converted into animal

biomass. (U .S.D.I. 1979a). Flats are exposed during low tides and
especially those associated with strong north winds along the
shorelines and within the marshes of the Sound.

Open waters within the Mississippi Sound and project area, with the

exception of the channels, range in depths of up to 18 feet near the

islands. The majority of the inshore bottoms (between the mainland
and islands) consist of muddy-sand. Mud bottoms are prevalent near
the mainland and the passes are composed primarily of sand (U.S. Army
COE, Mobile District, 1983).

At *
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The forested and emergent wetlands, rivers, tidal streams, flats,
subt idalI regions (sound), and grassbeds provide extremely valuable
habitat for many commercially and recreationally important fin and
shellfishes. As s tat ed in the previous hab it at section, these
wetlands play an extremely important role as food and shelter for most
of the aquat ic organisms within the project area. In addition, this
vegetation also serves a valuable function by assimilating various
pollutants from the water column. The ability of wetlands to absorb
pollutants becomes even more important when located in a highly
industrialized area such as Pascagoula Harbor.

A large number of organisms including phytoplankton, zooplankton, and
benthos also contribute to the high fishery value of the Mississippi
Sound Region. A detailed discussion on these organisms is found in
the Mississippi Sound and Adjacent Areas Plan Formulation Document
(U.S. Army COE, Mobile District, 1983). Much of the bottom
productivity and fishery utilization of these areas depends on their
physical makeup. Lunz and Kendall, 1983, showed that a silty-mud
bottom was intensively used by many bottom feeding fishes within the
Sound. Much of this substrate type is prevalent within the project
ar e a. The degree of use by various organisms is also influenced
greatly by depth.

In addition to the food and cover provided by vegetation and
substrate, other important physical features of this estuarine area
that are vital to fishery production are the passes between the
i slIa n ds. These areas are primary migration routes for fishes passing
between gulf waters and the estuarine marshes. Maps furnished the
Corps by the FWS show fishery use of these areas by seasons. These
maps are contained in the Mississippi Sound and Adjacent Areas Study.

Chr istmas and Waller, 1973, reported 138 fish species in 98 genera and
5 2 f ami lie s t aken f rom s tat ions across Mississippi Sound. The bay
anc ho vy ( Anchoa mi tch il11i) were the most abundant spec ies and made
up over 70% of the catch. Menhaden (Brevoortia patronus),
At lantic croaker (Micropogonias undulatus) , and spot
(Leiostomous xanthurus) followed in order.

Richmond ( 1962) recorded 61 fish species from Horn Island or nearby
waters. Modde and Ross (1978) studied the surf zone of Horn Island
and recorded 76 species of which many were immature marine and
estuarine species. it is believed that the high energy beaches of the
is lands perform as a nursery function in the early life stages of many
marine fishes.

The life stages of most estuarine dependent fishes can be generally
described. Most of these fish spawn in the open waters of the Gulf of
Mexico. As the larval stages develop they are carried into the
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estuary by currents through the passes. As larvae reach the mouths of

rivers and streams they are normally mature enough to swim into these

systems for shelter and food. Once mature, they migrate out of the

estuaries and back to the gulf to spawn. The value of the estuary to

marine fishes is well documented.

To further emphasize the importance of the estuarine system we have

selected two species of finfishes that are of high recreational

(spotted seatrout) and commercial value (menhaden) to illustrate life

stage requirements. For this illustration, commercial species are

those which are harvested on a large scale by professional fishermen

for human consumption or industrial use such as creating meals, oils,

and animal foods. This fishery contributes greatly to the economic

base of the study area as well as radiating influence to other parts

of the country. Commercial landings (pounds, dollars) for the study

area are provided in Table 2. Sport or recreational species are those

primarily harvested by sports fishermen with rod and reel in lieu of

commercial nets. This activity also generates much revenue for the

local economy. Some species, such as spotted seatrout, contribute to

both the commercial and recreational fishery.

The spotted seatrout, (Cynoscion nebulosus) is probably the most

valued and sought after sport species in the project area. Peak

spawning of the spotted seatrout in the Gulf of Mexico is usually

cited as late as April to July (Pearson, 1929; Tabb, 1966). This

activity has been closely linked to water temperatures. Spawning is

reported to occur at temperatures of 21*C in Texas (Simmons 1951) and

24'C in Florida (Jannke, 1971). The only published account of actual

observation of spotted s,_atrout spawning was that of Tabb (1966). le

stated it took place at night in deep holes and grass flats. Spawning

may also occur in the most seaward regions of the estuary near the

passes (Tabb and Manning 1961; Etzold and Christmas 1979) or even

outside the estuaries (Jannke 1971; King 1971). A fecundity estimate

of approximately 1 million eggs was reported by Pearson (1929), Tabb
(1961), and Sundararaj and Suttkus (1962) for trout of 534, 625, and

433 mm standard lengths, respectively. Larvae move into the shallow

grassbeds and nursery areis where- they begin to school in 6 to 8

weeks. Adults often concentrate in the deep passes of the sound.

Spotted seatrout have been reported taken from Mississippi waters with

temperatures from 5°C to 35*C (Etzold and Christmas 1979). Trout

will usually seek warmer gulf waters if temperatures drop below 7*C.

Spotted seatrout have been taken in waters with salinities that range

from .2 to 77 ppt (Simmons 1957). However, Tabb (1966) has suggested

that salinity levels below 5 ppt are intolerable and, if unable to

reach higher saline waters, juveniles and larvae may suffer

significant mortalities during post-storin freshets.

The gulf menhaden (Brevoortia pat ronus) supports the largest
single fishery in the United States and ierves as a food source for
,ntty oth important sport and commercial species. Gulf rnomh:hden may

..- 
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spawn up to four or five times during a single spawning season (Combs,
1969). Spawning as reported by Turner, 1969 and Fore, 1970 occurs
from October to March. Larvae spend about 3 to 5 weeks in the
of fshore waters prior to moving through the passes into the estuaries
(Re intjes, 1970; Etzold and Christmas, 1979). It is reported that tile

peak timing of these larvae migrations i~s from December through March
Sut t k"" 1956; Etzi II and Chiristmas, 1 971)) Past larvvie and j uveni les

prefer the less saline estuarine wators. Juvenies remain~ inl the
near shore areas whrn thp y crave1 a bout in dense schools. Emi erat ofl

at adults from rhe otuiry bock to the open gulf spawning grounds has
been rn~port 3 to 'eP1 .1 wile' time pan from mid-summner through

'ilt . Gu I f me nhaid.n iv two teedirig stages. up to approxima10te ly

i) mm thle larvae f r .n selpct carni vores an indiv idial zoiplankton.
Afrer transformation int juveniles they feed as omrnivorous filters of
phytoplankton, zooplankton , and organ io detritus (Rcintjes and
Pacheco, 1966).

Simi lar descripti-n of othor important sport and comnmercial finfishes Z

can be found in the Miss issippi Sound and Adjacent Areas Report as
well as the Corps of Engineers Resource Inventory for Pascagoula
HIarbor.

Sh elIf is he s w ith in- t he projec t area also provide an excelIlent sport
and commercial fishlery. These primarily include brown shrimp, white
shr imp and blue crab. While oyster reefs are found within the project
area (major reefs primarily between the east and west Pascagoula
Rive rs) it i s u nf or tunate that clue to pol lut ion ( fecalI coliform) no

* harvesting of these shellf'shes is allowed.

Like most f infi shes, the life cycles of the brown shrimp (Penaeus

Aztecus) and white shrimp (P. set iferus) are greatly dependent
upon estuaries. Shrimp are the most important commercial shellfish
s pPc ie s w ith in the Mis s iss ippi Sound and projec t area. in 1982, over
2 , 8 8 5,000 lbs. va lued at $ 5,193, 000 we re landed at Pascagou la (NM1FS) 4

( f ab le 2 ). Brown .hrimp are harvested in the Mississippi Sound fram
May to August and offshore from June to November. Peak spawning in

offshore waters occ'iry from around November to April. After
fort i Mzat ion, tho demrsai shrimp eggs become planktonic Larvin and

gthrough f ive naiiphlar, three protozoea 1, and three mys is stages.

Re.r u itrnent at the p )s t arval brown sh,. imp mainly occurs from February
through April (Baxter and Renfro, 1967); Gaidry and White, 1973; White
and Boudreaux, 1977). Transformation into the juvenile stage occurs
i~n about 4 to 6 wcks after entering the estuary (Perez-Farfrinte

r~q.The period of May through Auigust is mostly cited as peak

emnigration periods. After leaviag, tho estuarie the brown shrimp make
their way toward tht dteeper spawning grounds. Brown andl white shrimp *

both prefer soft bottom substrateq. In most raseco the brown shrimp
are found in higher salinity areas than the white. In general, it is
thought they linities of 10 to 20 ppt (Gunter et al., 1964).

VI'
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Brown and white shrimp prefer temperatures above 15C in the estuary
(Venkataramaiah, 1971). All feeding stages of brown shrimp are
omnivorous. The larvae feed mainly on algae and zooplankton;
post larvae feed on detritus, algae, and microorganisms; and adults
feed on detritus and benthic organisms.

White shrimp spawn in offshore waters from 7 to 31 meters from spring
to fall (Lindner and Anderson, 1956; Renfro and Brusher, 1963; Bryan
and Cody, 1975). The recruitment of post larval white shrimp by
estuaries occurs from late spring to fall while temperatures are above
25*C (Baxter and Renfro, 1967). Juvenile white shrimp tend to move
further up the water courses than brown shrimp. As the white shrimp
reach 120 to 140 mm they leave the estuaries and return to the Gulf of
Mexico as waters began cooling from September to December (St. Amant,
et. al., 1966b). Both juvenile and adult white shrimp are omnivorous.

Whi le shrimp provide an excellent food item and contribute
significantly to the economy of the region, another important function
is that they are a major component in the food web that sustains many
other commercial and sport species.

The landings for the Pascagoula Moss Point area are broken down by the
National Marine Fisheries Service into three categories. These are
industrial, food fish, and shrimp. The industrial fishes include
those such as menhaden, spot, croaker, white trout, etc., which are
basically used for producing meals, oil, and animal feed. Food fish
include red snapper, black drum, flounder, spotted seatrout, white
trout, and croaker. In 1982 the pounds of food fish, shrimp, and
industrial landed at Pascagoula were 2,111,000, 2,885,000, and
324,185,000 respectively, for a total of 329,181,000 lbs. This
represented a total landing value of over $17,000,000. Specific
breakouts of the lbs. and values from 1981 to 1983 are provided in
Table 2.

While these figures only show the base value of dockside landings, it
is obvious that the real monetary contribution of these species to the
economy is magnified many times when considering the many jobs and
revenue stimulated by the fishing industry.

20



Table 2. Pounds and Value of Commercial fish and Shellfish
Landed at the Port of Pascagoula from 1980 - 1982.*

1980 Category lb s Value

Food Fish 8,300 $f- 2,650,000
Stir imp 2,020,0'00 $ 3, 790,00
industrial 281,488,000 $12,480,000

Total 291,868,000 $18,920,00!)

1981 Category lbs Value

Food Fish' 5,440,000 $~____ 2,176,000

Shrimp 3,390,000 $ 4,746,000
industrial 2  211,700,000 $ 9,831,000

Total 220,530,000 $16,753,000

1982 Category lbs Value

Food Fish 2,111,000 $ 925,000
Shirimp 2,885,000 S 5,193,000
industrial 324,185,000 $10,834,000

Total 329,1181,000 $17,002,000

*Uind jog data Provided by the 1!.S. Dept. of Ccmm~ rce, Nati.jonial Marine

Fisheries Serv ice , Pascag( m tlu , Mlssitsippi, JanuI'cV 1 083.

Food F ish - That primari ly used for human consumpt ion such as, red

snapper, spottod soatrout, flounder, croaker, etc.

2 Industrial - Those species primarily used for commerciaL purposes
suich as for the'nanufactiirine? of meails, oil, andl an imalIfos Majo-r
spec tes in this group inc ludro menhaden, spot, croaker, etc.



WILDLIFE

alustrine forested wetlands, while limited within the immediate
roject area, provide one of the most productive wildlife habitats in
he United States. Studies conducted in Louisiana have shown that the
arrying capacity for white-tailed deer, squirrel, rabbit, raccoon,
nd gray fox to be two to five times greater than nearby mixed pine
orest. Forested wetland also provides major wintering grounds for
any species of waterfowl. Tree cavities provide excellent nest sites
or wood duck and the undergrowth provides prime brood habitat.

ading birds such as green-backed herons, tricolored herons, great
lue herons, snowy egrets, and common egrets greatly utilize these
reas. Water pockets throughout the forests offer excellent feeding
abitat for these birds.

he more permanently inundated forested wetlands provide excellent
abitat for highly diversified reptile and amphibian populations. The
merican a Lligator, presently listed as an endangered species in the
Ludy area, widely utilizes the aquatic terrestrial resources of
orested wetlands.

urbearers such as muskrat, nutria, river otter, and beaver also
nhabit these areas.

alustrine emergent wetlands provide important wildlife habitat in the

roject area. Overwintering waterfowl, both diving and dabbling ducks
uch as canvasback, redhead, ring-necked, mallard, pintail, and
igeon, extensively utilize the emergent wetlands for feeding and
oosting. Non-game avian fauna such as raptors, wading birds, rails,
nd snipe heavily utilize these areas. Mammals such as muskrat,
utria, beaver, raccoon, mink, and river otter are also common in
hese fresh marsh systems as are various species of reptiles and
mphibians.

diverse wildlife population is also supported by the intertidal and
ubtidal estuarine subsystems. The coastal marshes within the project
rea grade from salt to fresh as they extend from the Gulf area north
o above Interstate 10. Animal life in this estuary can be grouped
nto communities which generally parallel salinity gradients. This
rouping has been illustrated in studies conducted in the marshes of

,ouisiana (Palmisano 1972). Aerial surveillance associated with this
tudy showed muskrats to favor brackish marshes. Fur catch records

i Iso showed nutria pelt production to decline in higher salinity
iarshes. Puddle ducks were shown to favor the fresh marsh habitats
ore than the brackish or saline marshes. The value of the estuary to

,i ldlife is largely related to the diversity of plant communities.
onti nued productivity requires that this div.rsity be maintained and
hat ri-t'i ra! -nd innatural processes, which t,'nd to roduce this

V r-; irv, he :nodi Fid to ac-iorP tiese optimum conditions.



-VAIJAT ()N tMI ['1100 LO(;Y

ct and Compensation Assessment Proceduires

Sr resource pro sects often result in direct and secondary adver.-e
ict' upon the nation's rish and wi Idlift- resources, In realizing

S.-lnec t ion and the ned to preserve iiitturil resources, Cngr-s,;
o1 the Fish and Wi [dl ife Coordination Act (FWCA). 'hi s act

v i de for a basic procedlral framework for the orderly "
3idorat i on of i qh and wi [dlift i mpacts resulting from waFer
? loptent projects. It specifically require,,, that prolect impacts

sh and wild 1if,, resources be fiil ly ident i fied, lid c onservat iOe
ur)s he- formulat0d and v( en eq a I cons iderat ion -s integv,:
tiir,-s )t pr:;lec t a Ite'n! i1 t- . The remainder of th is report will

I n i- ;! Ind wi LI i f in pac t s , n.' ans o ass" F :1 pro , t

.; , , nd mthods of iIt ig.ating and/or compensat i;ig for such
C t losses.

tat Evalaation Procedures

FWS' 1980 Habitat Evaluation Procedures (HEP) was the major method
d for evaluating project impacts and potential compensation
sures. HEP is a species-habitat approach which provides a
ntitative methodology for impact assessment. A major part of the
luation involves the Habitat Unit (HU) which is derived by
t iplying the quality, or Habitat Suitability Index (HSI), of the
,itat type for a species by the available acreage. These
tabi lity indices are derived from an evaluation of the ability of
damental habitat components to supply life requisites of select
-ies of fish and oildlife.

HSI for a particular species can range from 0 to 1.0 and is
ermined by utilizing models developed for a specific animal in a
t iciitar habitat. An HSI of 0.1 indicates that a habitat type
vides little potential value for the evaluation species, while a
of 1.0 indicates that the habitat provides optimum life requisites

the form of food, cover, and reproduction. A value between 0 and
can be correlated to various levels of carrying capacity in a

ear manner, i.e., the difference between 0. 1 and 0.2 is of the same
nitude as the difference between 0.8 and 0.9. The HSI is an
ress ion of habitat quality per acre per year and total H~ts can bte
a ined by mu Itiplying the NSI by the total .acreage of that habitat
e. HUs are determined at various target y,,'n-s (t imes at which the
joc t or condit ions could alter acreag.'s or HSIs) and averaged over

project 1 ife. This value is cal led the Av,,ring AnimaI Habitat
(AAHI ) . The impact of prop.)sed 1,1mmd le ,hamie', reslt ing irom"

d e V k0 LoPiplme t am d iI t i g:It i,1 1 m,' I m II.1: I b o t rili n d by
T':r n}r thI At1I V I1 , a ,r t' t ,tmr.' wi.l.t ''t- , t ni it I, t r.

' '' * , T ' ' [ ' i it r, V ,I Ir ... 1 { " 1 , I ' l . t V ' - ' '



NATIONAL SPECIES OF SPECIAL EMPHASIS (NSSE)

The FWS has established a list of species and groups of species that

are considered to be of highest priority (Federal Register, Vol. 47,

No. 176, September 10, 1982). The list consists of those fish,

wildlife, and plant species of special biological, legal, or public.

interest to which the FWS' efforts and attention are to be focused.

Initially, 859 species of special emphasis (SSE) were identified 2
throughout the country; however, the list was further refined to 49

species and 19 groups of species for designation as NSSEs on the basis

of several biological, political, social, and economic criteria (47FR

39890, September 10, 1982).

There are 13 species and 9 species groups within the project area

(Table 4). The FWS will focus on these species in addressing impacts

and mitigation measures.

Table 4. National Species of Special Emphasis (NSSE)

Present In or Near the Study Area

Species Groups of Species

Birds

Mallard Seabird "group"

Black duck Gult. and tern "group"

Wood !uck Shorebird "group"

Redhead Songbird "group""

Canvasback Bay duck "group"

O)sprk y Surface feeding duck "group"

bald eagle Heron and allies "group"

Peregrine falcon

Ame rican woodcock
Le'; t torn
Mourning dove'

R pti s

American ,lligator Sea turtle "group"

Striped ba's Shad "group"

-A .



ab)1e 3. (Con tin ued)

General

pec ies Dis tr ibut ion

ept i les

Iligator, American (Alligator
mnis sis sipp ien si s- E Coastal plain

nake, eastern indigo (Drymarchon
coriis couperi)-'T South

Ortle, Kemp's (Atlantic) ridle-y
( Lepidoche lys kempii1)-F Coastal Waters

l r, (Cliplonia mydaIS)--T Coastal wat rs

V,~~T h-kh 1(Fretmnochelys imbricata)-E asalwtr
Ko,': hrbck(,Dct-mochelvs coriacea)--E Coasta wiis

lo !:ri~~i(Caretta caretta)-T Coastal wat 'r-
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ENDANGERED AND LHREA'TNED SPEC IES

Several species of wild life li st.,d by Llhe FWS and St, ot f m i :55iss ippi
as be ing endangered or threatened ar&, knowT1 to occur .,r visit tlhe
project area (Table 3).

The 6, H-) h a s co.irdi ;a tod is Prolec t witil th EWS' End -ng'erod Spot C

f) ft e cs i eid c nct-d b y t h cr l et ter r4 o F)t ,w)k r 2 1 , 1( Ap, o ~d I 2
_v.11v thotigh no adveis f tee on ,cn d in g, rod s pe-c *1e '1:Y c t e
they s;houldl be ? iven ii cnsLi . '111 ing pr.ojo. Vcr,
SinlCe1 01 S 1nn Dec 101 -ir .ii C llnen Lly 1nude-r t-iia us- v.'i-w oan I d heccr

ii td d i (I n t ho p roi o.t -o ist rtic: ,r It 1PO i i )d w.r c -w",,1.!J th1a t yx)
st a y in fornied onT the ir ; tatiis .3Inig wit!, the, r-esit L.1 list d t.oe n._,

Spec ies recognized by the state which could occur in the area include
all of those listed under the federal group Plus the eastern indigo
snake (Farancia erythrogrammna), yellow-blotched sawback turtle
(G raptemys fl1a vimacultat a) and black pine snake (Pitophis

me lanoleucus lodingi).

Table 3. Federally Listed Species in the Project Area
(E=Endangered; T=Threatened; CH'Critical Habitat determined)

General
Species Distribut ion

Mammalis

Manatee, Florida (Trichechus manatus)-E Coastal waters
Panther, Florida (Felis concolor)-E Entire state
Whale, right (Eubalaena glacialis)-E Coastal waters
Whale, finback (Balaenoptera physalus)-E Coastal waters
Whale, humpback -egaptera naegiae)-E Coastal waters
Whale, sei (Balaenoptera borealis)-E Coastal waters -

Whale, sperm (Physeter catodon)-E Coastal waters

Birds

Eagle, bald (Haliaeetus. leucocephalus)-E Entire state

Falcon, Arctic peregrine (Falco
peregrinus tundrius)-E Entire state

Pelican, brown (Pelecanus occidentalis)-E Coast
Warbler, Bachmann's (Vermivora bachmanii)-E Entire state

Woodpecker, ivory-billed (Campephilus
principalis)-E South, W. Central

Woodpecker, red-cockaded (Picoides
dentrocopos borealis)-E Entire state

33



chromium, iron, lead, mercury, nickel, and zinc. Even though these

chemicals are tied to the sediments, some may be consumed by certain
species of aquatic organisms and passed through the food chain.

As demonstrated by recent COE numerical model testing, the
configuration of Singing River Island has i J r i,,ite effect on
circulation and salinity patterns of the Middle River area. During
low flow the ridge running southeast of the island tends to restrict
the westward diffusion of freshwater from the East Pascagoula River
and, therefore, increases salinities in the Middle River area. This
restriction on circulation and deflection of freshwater toward the
east is likely aggravating existing degraded water quality in the
Harbor area and, furthermore, could be profoundly impacting oyster
production in the Middle River area.

Another resource problem involves the natural erosion of the Grande
Batture Islands. High wave energies coming between Petit Bois and
Dauphin Island have significantly eroded the islands. A serious loss
of the Bangs Lake marshes is likely since the Grande Batture Islands
historically provided some wave buffering benefits. Photos showing
the area in 1957 and 1979 revealed that about 200 acres of marsh have
been lost in the Bangs Lake area. A more detailed discussion of this
matter is provided in the Impact Section.

Open water disposal of dredged material is occurring within

Mississippi Sound from the islands to the upper Pascagoilla and Bayou
Casotte channels. This method of disposal causes increased turbidity
levels, resuspension of pollutants, and possible circulation
alteration through the shallowing of the upper disposal areas.
Impacts have not been quantified, but if the material was placed on
low productive uplands or deeper gulf sites, it would, in our opinion,
result in a less damaging impact on the fish and wildlife resources of
the Sound. Areas for such gulf disposal are being studied in
conjunction with this study.

32
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FISH AND WILDLIFE RESOURCE PROBLEMS WITHIN THE PROJECT AREA

Severa environmental problems have been identified within the i
P -i. a,. ou 'a H irbor area which in some cases art and in other cases

',, d i,;i -e a si g i tic a n t adverse impact on f i sh and wi ldliffe" "
r.-Fr he s t Liv it i es should be discussed not only from the"

; n r r rh i r th ,v could b.:, impacring fish mund wi Idli f but :1 o ..
', - ,,y i .i t p -;,;ibl,: be totm lly or partli " orre -t. d tt,:.'"

11 io a,:t ain profect te.-mtr,:s .

r hm [ t ,. n I im- inc uI,, previ -,is aid oago ig w,, and
. , a ; , , t di.;charg-s i.e. sediment cheruitry) , -circ-lal ion
a ;. c a I't witin the canfigurat ion of Singing River Island, exi, ,og

,r! I g-. g pr0,' ,'ms, and e;:osion ot Bangs Lake mars hes.

The,, cr,'-it ion of thp port and additional developments along the

Pascaoala Riv.'r and Bayou Casotte have resulted in substantial losses

(several hundred acres) of wetland habitat, in view of the importanc
ecological functions wetlands perform, it becomes imperative that the
remaining systems be protected and, in cases where losses are

unavoidable, that they be totally compensated.

The Port of Pascagoula area (comprised of the Escatawpa River to mile

10, the east and west Pascagoula Rivers to mile 2 below the confluence "
of the Escatawpa, and Bayou Casotte) has one of the worst water

quality problems within Mississippi. Activities in this
heavi ly-developed industrial area contribute over 60 million gallons a

day of municipal and industrial discharges to surface waters (U.S.
Army, COE, Mobile District, June 1983). The water quality problem on

the Escatawpa River is so severe the State has had to lower the
dissolved oxygen standard (DO) from 5.0 mg/i to 3.0 mg/l. DO

concentrations during 1981 sampling by the U.S. Geological Survey

(USGS) showed DO levels in the Escatawpa ranged from 4.6 mg/l to zero
on the bottom. Bayou Casotte has been recognized as having both DO
and bacteria problems as a result of discharges from the

Pascagoula/Bayou Casotte Sewage treatment plant and other sources.
The USGS confirmed the problem in July 1978 when sampling showed fecal --

coliform bacteria concentrations as high as 28,000 mpn/100 ml. The " "

allowable limit for fish and wildlife uses is 2000 mpn/100 ml.

Bacterial problems still exist within the project area. This is

evidenced by the closure of the major oyster reefs near the mouth of
the West Pascagoula River.

Sediment sampling within the harbor and sound area show various
metals, PCBs, and pesticides are tied up in the sediments. Six

stations sampled (1 in each of the inner harbors, 1 in the upper and
lower Pascagoula Channel, I in Bayou Casotte, I at the junction of the

Pascagoula and Bayou Casotte Channels, and I in the Pass Channel)

during August 1983 showed high concentrations of arsenic, cadmium,
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Common Goldeneye Short-billed Dowitcher

Bufflehead Long-billed Dowitcher

Oldsquaw Stilt Sandpiper



Birds occurring on or near Horn and Petit Bois Island

(This list has been tabulated from the personal field notes of J.A.

Jackson and C.D. Cooley and also includes some species that have been
listed for the area by the Mississippi Ornithological Society but not
personally observed. Common names are given because they have been

standardized by the American Ornithologists' Union. Scientific names
for these species can be found in the AOU Checklist of North American
Birds (AOU 1957).)

Common Loon White-winged Scoter Semipalmated Sandpiper

Red-throated Loon Surf Scoter Western Sandpiper
Horned Grebe Black Scoter Buff-breasted Sandpiper
Eared Grebe Ruddy Duck Marbled Godwit
Pied-billed Grebe Red-breasted Merganser Sanderling
White Pelican Bald Eagle American Avocet
Brown Pelican Osprey Black-necked Stilt

Gannet Peregrine Falcon Wilson's Phalarope
Blue-faced Booby Merlin Parasitic Jaeger
Double-crested Cormorant American Kestrel Herring Gull

Magnificent Frigatebird King Rail Ring-billed Gull
Great Blue Heron Clapper Rail Laughing Gull
Green Heron Yellow Rail Bonaparte's Gull
Little Blue Heron Black Rail Gull-billed Tern
Cattle Egret Purple Gallinule Forster's Tern
Reddish Egret Common Gallinule Common Tern
Great Egret American Coot Sooty Tern
Snowy Egret American Oystercatcher Least Tern

Louisiana Heron Semipalmated Plover Royal Tern
Black-crowned Night Heron Piping Plover Sandwich Tern
Yel low-crowned Night Heron Snowy Plover Caspian Tern
Least Bittern Wil.son's Plover Black Tern
American Bittern Killdeer Black Skiinmner
Glossy Ibis American Golden P lover Bolted Kingfisher
White-faced Ibis Black-bellied Plover Boat-tailed Grackle
White Ibis Ruddy Turnstone
Mallard Common Snipe

Black Duck Long-billed Curlew
Mottled Duck Whimbrel
Gadwall Spotted Sandpiper
Pintail Solitary Sandpiper
Green-winged Teal Willet
Blue-winged real Greater Yellowlegs
American Wigeon Lesser Yellowlegs
Northern Shoveler Red Knot
Redhead Pectoral Sandpiper
Ring-necked Duck White-rumped Sandpiper
Canvasback Baird's Sandpiper
Greater Scaup Least Sandpiper

Losser Scaup Dunlin
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of these areas include raccoon, nutria, swamp rabbit, eastern
cottontail, Norway rat, common rat and brown rat. Feral pigs also
occur on Horn Island and are reported to be causing extensive damage
to the dunes by destroying sea oats which retard erosion.
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(osprey, hawks, eagles, owls) (U.S. Dept. of Interior 1979a). Many

wading birds and sediment probing shorebirds can only gather food on

the intertidal or very shallow subtidal flats. The deeper subtidal - 4
habitats are often only accessible to some deep-diving ducks.

The subtidal subsystem of the estuary is that area of which the

substrite is continuously submerged. This zone would include the open

witers of Mississippi Sound. Mammals which would be most closely
associated with this zone would be the Atlantic bottle-nosed dolphin
and, occasionally, the Florida manatee. Birds which utilize the
subtidal areas include terns, gulls, pelicans, skimmers, loons,
gr!hes, and cormorants. Several species of reptiles also inhabit the
deeper waters of the subtidal zones. Sea turtles, like many other

spec ies, utilize both the subtidal and intertidal subsystems of the
e tuary and nox ally nest in the sand on open beaches. However, since
most , f their life is spent in open subtidal waters, we feel it
appropriate to mention them under this subsystem. Five species of sea
turt les are likely to occur in the project area. These are the green
sea turtle, hawksbill turtle, loggerhead sea turtle, Atlantic ridley,
and leatherback turtle.

Island Wildlife

Wildlife species utilizing the islands within the study area consist

mainly of birds, some smell mammals, and reptiles (U.S. Dept. of
Interior, NPS, 1979). About 112 bird species are known to use the

s islands for permanent or transient purposes. Page 29 contains a list
F these bi rds. Many shorebirds and wading birds frequent the

i;lauds. Scabirds including least terns, royal terns, common terns,
sxidwich terns, and black skimmers are commonly observed. Some birds
Ii -;ted by the FWS as being endangerd also are known from the area of

Houn an,] Petit BLois Islands. Thesse are the brown pelican, bald eagle,
and peregrine falcon. Several colunies of shore and wading birds are
a 1so located on both of these islands. Round Island supports a good
population of ospreys and great blue herons.

Sea turt les are also known to regularly use the Gulf waters neir Horn
and Petit Bois islands. These include the loggerhead, green, Atlantic

ridle./, hawksbill, and leatherback. Of these the Atlantic ridiey,
hawksbil, and leatherback are listed by the U.S. Fish and Wildlife
Service as endangered while the loggerhead and green turtles are
listed is threatened. The loggerhead turtles have been reported
nest ing an northern gulf beaches; however, no confirmed nests have
been reported for Horn or Petit Bois islands (U.S. Dept. of Interior,
10NS, 19/9).

The Am r ican a I ligator, which is also on the FWS' list of endangered
species, has also been regularly seen on the islands.

The mammal ,. i ,s on the islands are limited. Mammal inhabitants
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the 15,000 acres, 12,359 are vegetated and 2,554 acres are open wat,r.

Brackish and intermediate marshes are the primary wetland types and
consist of approximately 35 percent and 34 percent respectively of the
total unit. Over a 10 year period from 1969 through 1978, midwinter
inventories recorded an estimated average population of approximately
2,600 wintering waterfowl for the Pascagoula unit annually. Of those

species found in the marshes two-thirds were diving ducks. This area
is also reported by local birders to support abundant populations of
lesser scaup.

The Point Aux Chenes-Grand Bay swamp unit consists of 31,649 acres.
Of this, 26,269 are vegetative wetlands and 5,380 acres are open
water. During the ten year survey it was estimated that this unit
hosted over 1,000 winter waterfowl annually. Major species were
redhead, lesser scaup, American wigeon, and mallard.

S-'abirds are usually more common over the open subtidal waters of the
project area; however, they do range into the marshes for feeding and
r nesting. Those present include brown pelican, white pelican,
ring-billed gull, herring gull, laughing gull, Forester' s tern, common
t, rn, sooty tern, least tern, royal torn, and black skimmer.

Shorebirds are also common inhabitants of the marsh habitat and
intertidal shorelines and include black-necked stilt, killdeer,

American oystercatcher, black-bellied plover, greater yellowlegs,
lesser yellowlegs, sanderlings, and sandpipers. Other birds which
occur in the estuarine marshes include the northern harriers,
long-billed marsh wren, and red-winged blackbird. A7

Amphibians and reptiles are generally restricted to the fresh marshes,

jpn ponds , and lake; within the intertidal zones. Major amphibians
I )ng tht, coastal area include the bull frog, pig frog, -nd southern

C -ricket fr, g. Reptiles which inhabit the various inirt idal marshes
IjclUde thi Americar ailigator, western cottnmouth, red-eared Lurtle,d iamorndback t (,rrapin, and gulf salt marsh snake. Of these, only the -'

glIf salt marsh snake and diamondback terrapin are common in the

brackish to saline marshes.

Tidal flats are another estuarine habitat type which support many

wildlife species. Tidal flats fall in the intertidal subsystem under
the c lass unconsolidated bottoms. Mammals such as river otter, mink,
and raccoon utilize these mudflats for feeding; however, the greatest
use is from wading and shorebirds. Birds which utilize intertidal
flats can be placed in the following ecological categories: (1)
waders (herons, egrets, ibises, yellowlegs), (2) shallow-probing and
11 r f a c o search ing shorebirds (sandpipers, plovers, knots,

oVLtercatchcrs) , (3) deep-probing shorebirds (godwits, willets,
I e ws) , 4 a r i i s e a r h - a n g b i r d s t e r n s , g. t 1 1. sk i mme rs,

f- I' if- 1i in,1 i 1 v
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the int rt idal marshes a long the Mississippi coastal zone suppert
diverse wi IdLife populations. Many species of mammals, birds,
r ept i lo, and amphibians are associated with these e.-tuarine habitats.
Mamma ts such as nutria, mink, muskrat, raccoon, and beaver are commor
here. Other mammals including the short-tailed shretw, eastern
cott antail, swamp and marsh rabbits, and eastern mole also inhabit

eargent wetlands. Buth nutria and muskrat are abundant in coastal
marshes; however, nutria are more abundant in fresh marsh whereas
muskrats tend to favor brackish marsh (U.S.Dept. of Interior, 1980a).
Mink are also common in the coastal marshes but their densities
decrease with increasing salinity levels. Many non-game mamals also
[ihabit the coastal marshis.

The Mississippi coastal zone is a major corridor for migratory birds.
Tidal inarshe; provide important feeding and cover habitat for many
.;)pcies of lucks. Dabbling ducks, including species such as mallard,
pA wal1, Amori;c-in wigLon, mottled duck, green-winged teal, blue-winged
te ;l, nort nera pintail, and northern shoveler heavily utilize the
iat, r Lidal marshes. The abundance of these species generally declines
with progression from the fresher to more saline marshes. Howver,

O diving ducks such as redhead, canvisb-ck, lesser scaup, buftlehoad,
r ai ' 1y Itu c k , i n d common go ideneye are ,nero common in the bays, larger
r'oArs-l ponds, and lalees.

n-' Rails, gallinule, and snipe also inhabit the coastal marshes. King
rail and clapper rail nest and winter in the coastal marshes but the

- Virginia rail and sora rail are considered winter residents. The
C. maon snipe winters in the fresh to brackish marshes as well as other
wet areas along the coast. Coots are also abundant here in winter.

"-- Wading birds ut ili,, the coastal marshes for feeding and nesting

purposes. Species such as great blue heron, little blue heron, green
backed heron, tricolored heron, American egret, and snowy egret are
C, Im r1 . Nest ir cIo lon s ,f wading and shorebirds ar,, located nn the
mci n 1 and a-: wu 1 1 a:0 on the is lands.

Ihe i n -tan:'e of coastal wot lands is further ,ipha:ni,'.l by their
inc lus inn a special pre .e rvat ion unit - by t o 1C.*S, l e FWVS has

S!d n L i I i ed an;d cat eg orized 33 wetland aras over the entire na! ion.
is' tap tS :t'pgories represent the most critical iras and ones that

Ire r ,, 1,1, 1.a m jor aJcqui:It ion thrust. In view of their impmrta ice
,'Od ,n; , rbi litv to development, the cast.I wetlands have been
p . 1CH 1 Category 9. (U.S. Dept. of the Intrior, FWS, June 1482).
Aou rt, on units comprise the coatal wet land>, category in Louisiana,
Miss ippi, and Alabama. of these two units (the Pascagoula marsh
,WJ t awl the Point Aix Chen..s-Gianad Bay swamp 1unit) are located within

. t , P i',;- oula projec area (Fig. 3 and 4).

Iha PaiscagnuIla marsh unit encompasses nearly 15,000 acres and spans
" the area be:tween the East Pascagoula and West Pasca goula Rivers. Of

S• . ... . . . . . . . . . . . . . . . .



evaluate project effects and mitigation measures on fish and wildlife
habitat and its productivity over time.

The HEP analysis is generally conducted by a team which, at a minimum,

is composed of FWS, State, and COE biologists. The Pascagoula Harbor

Evaluation Team consisted of a FWS biologist, a COE biologist, and a
State biologist from the Mississippi Bureau of Marine Resources. At
times personnel from the FWS' Regional Office (HEP Coordinator) and
National Coastal Ecosystems Team (NCET) were called on to assist with
the evaluation procedures and use of HSI models.

HEP Procedures (Fisheries)

With the exception of spot and oysters, species used in the evaluation

of the Pascagoula Harbor Project contained SI variables which were
associated with mar h to open water acreages (Appendix A). The
specific project-related fishery losses that can be quantified using
HEP are the 10 acres of marsh to be dredged in Bayou Casotte, 50 acres
of marsh to be filled on Singing River Island, the annual erosion of
the Bangs Lake marsh, the 240 acres of fill behind the Grande Batture
dike, and the 570 acres of waterbottom loss and marsh gain behind the
Grande Batture dike. Since the models are structured on an estuarine
basis, an area larger than the above mentioned marshes had to be used
for evaluation purposes. The area must include a marsh and open water
complex for the analysis. This is called the project area (Fig. 5).
Shrimp, seatrout, and menhaden (HSI models) all have marsh variables.

Thus, to evaluate these species, multiple habitats (marsh and water)
must be rated collectively and givn a common HSI value. Thus, if tht-
lS I value of shrimp is .5 the marsh is .5 and water is .5. Anl acre

.- ,ss of either due to the project would result in a loss of .5 HUr'.
C " Ie a r i e va luatr ed for fishery project impacts and mitigation ext nd:

I rt i thte West Pascagout1: River to the Bangs Lake area on the east and
do 3.ourh pa tHorn and Petit 3ois [islands tothe viiiyof the poooPatt the vicinity ofteproposed

gUIf dis;posal site. This included the major wetlands associated with
th., Pascagoula and Bangs Lake systems. This explains why the AAHUs
for fish are much larger than for wildlife in the impact tables. The
loss,.s (Project) and gains (mitigation) of habitat units (marshn
creation, oyster reef construction, and preservation of marsh) were
also computed widhin the project area over the 53 year project life.

Fishery evaluations were based on the entire project area (as above).
The percent of marsh within the project area is an important variable
for species such as menhaden, shrimp, and seatrout. For this
eva buat ion all marsh and open water was used to show losses and gains

* for these species. The spot model contains no marsh variable and is

therefore only sensitive to open water losses. No acreage losses are
shown for seatrout or shrimp habitat from erosion or its reduction
since the erosion results in a marsh to open water trade-off. This
change in marsh acreages does, however, effect the HSI for shrimp and
seatrout due to a change in the marsh to open water percentages.
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The major means of rep lac ing unavo idable fishery losses would be
creation of marshes from shaving down low productive uplands and
possible establishment of oyster reefs. Some open water marsh
creat ion will be considered on a limited scale and with full assurance

of success.

HEP Procedures (Wildlife)

Wildlife speci es selected for evaluation were muskrat and clapper

rail. Quanti fiable losses of these species would occur with the

erosion of Bangs Lake marsh and dredging or filling of 10 acres of
mar sh in Bayou Casotte, and 50 acres of marsh on Singing River Island.

In addition, the FWS evaluated and quantified wildlife losses for the
Tenneco tract. This wetland (a scrub-shrub/emergent wetland)
represents a different habitat type than the more tidal marshes

evaluated for muskrat and rail. Species evaliatod for this area were
raccoon, indigo bunting, and swamp rabbit. If necessary, the means of
compensat ing wi Idlife habitat losses would be through creating marsh
or reducing erosion of the Bangs Lake wetlands.

The HSI values of the various emergent wetlands within the project

area (Bayou Casotte, Bangs Lake, and Singing River Island) were
different and, therefore, the areas were separately evaluated. The
-AHUs for each area were added to get total AAItU losses for the

v %r [o k plans. As previously stated, the Tennec wetland was
eva lkated with different species than the other wetland tracts. For
created mP -rshes, a potential value of 1.0 was assumed to be attainable .

by the fi fth year. Loss of AAHUs were then compared against gains
de r ived from mit igat ve actions to obtain mitigation ratios and

compensat ion acreages.
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SPLCIFIC r.XPLANATlOij OF EVAL[A'ION PROCEDURES

Habitat Types in the Project Area

The Pascagoula Harbor Project basically extends from the East
Pascagoula River at U.S. Highway 90 and Bay,', C . through the
sound and terminates at the gulf disposal sites. Even though some

physical and chemical changes could occur over the entire Sound from
this construction, our major centers of interest are Singing River
Is land marshes and water bottoms, Bangs Lake marshes, Tenneco area,
turning basin in Bayou Casotte, ship channel, and proposed disposal
sites in the gulf, sound, and uplands. Habitat types to be considered
for mitigation purposes are 1) emergent wetlands, and 2) oyster reefs.

Quantitative impacts could be assessed for actions such as the
destruction of wetlands at Singing River Island, Bayou Casotte, and
Tenneco. Other quantified impacts include creating marsh and oyster
reefs, and reducing marsh erosion with renourishment of the Grand

Batture Islands. Other actions such as maintenance disposal in the
gulf and sound could not be quantitatively assessed using the HEP

procedures.

Evaluation Species

Finfishes, shellfishes, and wildlife species were selected for

evaluation. This species selection was based on both economical and
ecological factors. Factors such as 1) trophic levels, 2) utilization
levels within the water column, and 3) economical importance were
considered. Species chosen to be used for fishery evaluations and
compensation were 1) shrimp, 2) spotted seatrout, 3) menhaden, and 4)
spot. Oysters were also evaluated for possible fishery compensation
purposes. Species selected for wildlife evaluations in the tidal
wetlands of the Singing River Island, Bayou Casotte, and Bangs Lake

area were 1) muskrat and 2) clapper rail. Raccoon, indigo bunting,
and swamp rabbit were chosen for the less tidal Tenneco area. The

reason for the limited number of evaluation species was primarily due
to the availability of models that were applicable to the habitat type
and have no reflection on the degree of diversity or productivity of
the estuary.

Calculating HSIs and HUs

The HSI for each evaluation species was calculated by using specific

mode Is. The HSI is a function of the suitability of the habitat types
used by the species. To obtain the HSI, variables (suitability
indexes) such as salinity, water temperature, substrate type, and

percent of marsh within the project area were rated for fishery
resources. Variables such as percent of canopy closure and pe-cent of

area covered by emergent vegetation were rated for wildlife. Each

species (fish and wildlife) must be rated on a scale between 0 and
0. These environmental indices are then combined t, obtain the
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* overall HSI value of the species for each particular habitat type
(Appendix A). Once the. HSI has been derived the habitat units can be
calculated by multiplying the HSI value by the total acreage of
habitat being evaluated.

Sampling

To obtain HS[ values, sampling of the habitat quality for each

selected species must be conducted. Basically, the HSI value for each
species in the project area was obtained by the evaluation team
through utilization of existing data. The physical and chemical data
generated from the Mississippi Sound and Pascagoula Projects and the

Gulf of Mexico Estuarine Inventory (GMEI) was the major source of
information used for obtaining HSI values of the various fishery
species. The National Coastal Ecosystem Team (NCET) also supplied
information relative to the acres of various habitat types. Wildlife

evaluations were conducted using existing data, aerial photos, and
general knowledge of the area.

Compilation and Computation

Models and various computations are used in deriving baseline HSI

values for the evaluation species (Appendix A). Baseline Habitat
Units for each evaluation species are equal to the area of available
habitat multiplied by the evaluation species' mean HSI in available
habitat. HUs are calculated on Form Bs for each target yeir in the
life of the Navigation Project (i.e., 0, 3, and 53). For example,
with these target years, it is assumed the channels, turning basins,
and wetland fill will be complete by year 3 of the 53 year project
life. No major alteration in acres or HSIs is expected that would
effect HUs between year 3 and 53.

After HUs for each target year have been predicted, the next step in
impact assessment is to calculate the average annual habitat units
(AAHU) throughout the period of analysis. AAHUs are calculated using

Form C, and Form D is used to calculate the change in AAHUs between
future-with the project conditions and future-without the project
conditions for each evaluation species.

Assumptions must be made by the team for projecting with and without
project conditions. When it is assumed that significant changes or

actions could occur over the project life at specific time intervals
(target years) which could alter the acreage figure or HSI value of a
particular habitat type, then this time frame or target year is used
in HEP computations.

The first step in the compensation process is selecting a candidate
compensation study area. If no exact area is located then a
theoretical one must be considered for compensation calculations. In
the case of this project, 500 acres was used for mitigation involving

-11"



shaving down low productive uplands. This acreage is used for analyses
only since the amount of actual mitigation required may be more or
less, depending on the management potential. The same calculations
used to determine baseline HUs for the impact areas are performed for
the compensation area, with and without management activities. In
addition, the AAHU available in the mitigation area were estimated for
each evaluation species with and without management actions over
various target years, and the change in AAHUs was determined. Like
the project target years, the mitigation target years are based on
incremental changes such as the time frame for marsh creation and
erosion rates of the Bangs lake marshes. The changes in AAHUs due to
the with and without proposed project conditions are weighed against
the AAHUs incurred due to with and without compensation conditions to
derive a compensation ratio. rhis ratio multiplied by the size of the
management area used for the analysis will give the actual acres
required for mitigation. The end product is the acreage required to
compensate all target species' AAHU losses that will occur as a result
of the Pascagoula Harbor Navigation Project. This is calculated on
Form H.
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IMPACTS

General Project Impacts

Five altecnative plans, A, B, C, D and E, are being considered by the

COE for the Pascagoula Harbor Project. Some of these plans could be

environmentally damaging while others could avoid major impacts to
fish and wildlife and might improve water quality within the sound.

Plan A would avoid the filling of marsh, but also retains the
current method of maintenance dredging by disposal in the shallow
Mississippi Sound waters. This alternative, as with all alternatives,
would require the dredging of 10 acres of marsh in Bayou Casotte for
construction of a turning basin. As with all plans, the disposal of
material from the entrance channel will be conducted in the shallow
waters south of the east end of Horn Island. The intent is to reduce
the erosion rate of the island by reintroducing the dredged material
in the littoral drift.

Gulf Disposal, Plan B, would avoid filling waterbottoms and
productive vegetative wetlands, and would eliminate maintenance dredge
spoil disposal in the shallow waters of the sound. Though not
quantifiable, the elimination of shallow sound disposal would probably
positively affect water quality. This is the most preferred plan from

a fish and wildlife standpoint.

With Plan C, 50 acres of wet lands on Singing River Island and 257
acres of wet lands on the Tenneco property would be filled. These
losses are quantifiable with the use of the FWS' HEP procedures and,
therefore, compensation measures have been identified. (See specific
impact and discussion sections.) With Plan C, the disposal of
maintenance dredge spoil in the sound would continue.

Plan D wouId incorporate a renourishment plan for the Grande Batture
Islands. Island reconstruction could save marsh acreages adjacent to
the Bangs Lake area that would otherwise erode over the 50 year
project life. This feature, however, would require the filling of 810
acres of waterbottoms in Point Aux Chenes Bay and therefore produce
fishery losses. Approximately 240 acres of fill would be placed
behind a Grande Batture Island dike for stabilization and 570 acres of
open water would be filled for marsh creation. Plan D would also
require filling 50 acres of wetland on-.4inging River Island.

Plan E (the NED plan) requires that some new work and all of the
maintenance material from the Missis,3ippi Sound channels be taken to
gulf sites. However, new work material from the Bayou Casotte Channel
(7 million CYs) is to be placed on wetlands at the Tenneco site. The

FWS has quantified wildlife losses resulting from this action. As
stated in tho oecutive summary, the 404 jurisdictional status of this
area is currentLy being reviewed by EPA.
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Should the Grande Batture feature be pursued, the FWS recommends the
COE consider a modified version of Plan D. The FWS' plan will be
discussed in the specific impact section and would incorporate Plan B
(Gulf Disposal) with Grande Batture Islands renourishment. However,
substantially less fill would be involved, thereby reducing fish and
wildlife impacts.

The construction of the turning basin in Bayou Casotte would occur
with each plan and result in the deepening of water areas that are
presently shallow. Even though some productivity loss would occur, -.

the area would still have some fishery use. However, the habitat unit
value of shrimp and seatrout would be effected by this feature and

quantifiable losses would occur that should be mitigated. Wildlife
losses have also been quantified that would resuit from eliminating 10
acres of vegetated wetlands in the turning basin.

Numerical model data has been analyzed which shows minimal salinity
changes resulting from any of the plans. A major concern is potential
increases or decreases in salinity and -he significant impact of such

change on the oyster grounds at The mouth of the Pascagoula River.
Higher salinities could trigger an increase in the oyster drill
population. The area contains a viable oyster population which cannot
be harvested (due to pollution) but can be used for seed production.
It does not appear from the model data that channel expansion or
filling Singing River Island as proposed under Plans C and D would
alter the salinities in this area. The island now deflects fresh
water from the East Pascagoula River to the east away from the oyster
beds. Therefore, altering the configuration of the northern half of
the island might impact the oysters at the mouth of the Pascagoula
River.

In addition, some circulation problems have also been identified that

have been caused by the bar which extends from the southeast side of
Singing River Island parallel to the ship channel for about one mile.
This bar appears to have impacted east-west circulation, but the
degree of impact is unknown.

The resuspension of sediment by dredging, including pollutants such as
heavy metals, pesticides, hydrocarbons, etc., must also be considered. . '
Sediment concentrates and stores contaminants. Contaminants in
sediment are, in many cases, not readily available to the biota within
the water column (if left undisturbed). However, if disrupted such as
by dredging, the material can become available to the biota through

resuspension in the water column. An even greater problem may arise *"
when contaminated sediment is exposed to air. Oxidation, as well as
pH, and temperature changes may greatly increase the bioavailability
of contaminants associated with dredged material.
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Bottom sediments can be particularly effective in concentrating and

storing contaminants that a-'e introduced into the water column. This 

capability is generally di pendent upon tho contaminant type and
sediment composition. Materials with low solubility (e.g., heary
metals and many chlorinated hydrocarbons) can be expected to

accumu late in thP? bo ttom material. Fiop grained sediments of high
organic content have, an excellent ability to bind with toxic

materials, thereby concentrating and removing them from the water

column. Course grained sandy type substrates, on the other hand, lack

this abiLity. Contaminants pass rapidly through this material and
into other mediums.

If undisturbed, contaminants in fine grained organic sediments usually
rema in tightly bound with minimal leaching into the surrounding

waters. However, concern remains high because of potential
bioconcentrat ion by the infauna resulting in lethal and sublethal
impacts as well as transport through the food chain to higher trophic
leve Is.

During dredging operations sediments become temporarily resuspended,

re leas ing some contaminants into the water column at the dredge site.

This release also occurs as sediment is discharged at the disposal

site. Long term impacts to the infauna and related species also are

of concern, especially if the disposal site has significant resource

value,.

The largest industrial complex in Mississippi is located in the
PascagonlaMoss Point area. Of the '47 major industries listed in the
Stat,-wide 208 Water Quality Management Plan, It are in this area.
Pr inc ipil activities are petrochemical, pulp and paper, and
shipbuilding. These heavy industries have a history of discharging a
wile raiige of heavy metals and organic compounds in their effluents. , -4

Vthe state ambient water monitoring network has reported total copper
1,ye Is in the waters of the Pascagoula River b i-,n as high as 170 ppb.
The Gulf Coast Research Laboratory (GCR1) is presently investigating
the transport of pollutants in the Mississippi Sound. Elevated levels

t iro~mat ic hydrocarbons, total hydrocarbons, and phenols were found
in the :;.diments of Pascagoula Harbor and adjacent areas. (Lytle,
Thomas F. and Julia S. Lyt le, 1983) . Bioassays determined the
mat rial to be toxic to endemic estuarine species. Unfortunately, 
there is a lack of adequate data to assess heavy metal contamination . .
in this ara.

Two specific impact features of primary importance are disposal of

dredged material in the Gulf of Mexico and the erosion of the Bangs
Lake marshes. Each of these features could play a significant role in
attempts to mitigate project losses. They will be specifically

discussed in the following sections.
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Gulf Disposal

Gulf disposal of dredged material is proposed as part of the project.
Approximately 300,000 cubic yards of dredged material from annual
maintenance of the sound channels is now placed adjacent to these
channels. The average depth of the area is about 12 feet. Even
though the impacts of this activity are unquantified, an improvement
would occur if the material was placed in deeper gulf waters. Plans B
and E would eliminate this shallow water disposal and all new work and
maintenance material would be taken to a gulf disposal site.

Even though impacts such as increased turbidities and covering of
benthic forms will occur in the gulf disposal areas, it is believed
that this method of disposal would be much less damaging than spoil
disposal within the more shallow sound waters. Impacts of gulf
disposal of dredged material cannot be quantified using our HEP
procedures and, thus, no compensation for such action would be
required.

However, we are concerned that the proposed disposal site could be
located in or near the pass between Petit Bois and Horn Islands. This
pass is a vital migration route for fishes going to and from the gulf
and estuarine marshes. Impacts could be reduced if the disposal site
was shifted from the pass and into an area south of Horn Island.
Caut ion should be taken to assure such an adjustment would not impact
sensitive areas such as grassbeds. Dredge and disposal impacts could
be reduced if activities were conducted during late fall to early
winter months when migrations and spawning activity are lowest. We
support and encourage the implementation of a monitoring program to
prevent short and long term adverse effects which may otherwise go
unnoticed for a considerable length of time.

Grande Batture Islands/Bangs Lake Marshes

A comparison of aerial photographs has revealed that about 200 acres
of marsh were lost in the Bangs Lake area between 1956 - 1979. It is 2
assumed that most of this loss is a result of erosion and as much or
more would occur over the project life. The loss rate is about 10
acres per year. We estimate about 80 percent of this erosion would be
reduced by construction of a rip-rap dike on top of the old Grande
Batture Island chain. This could save 8 acres of marsh a year or
about 400 over the project life. Reducing this erosion is, therefore,
bcing considered as a mitigation measure.

', aIllit ion, the po;sibi I ity' of estahlishing oyster reefs north of the
hi -, d 'at tur Is Jnd association with tlo renotirishmont plan is

I b' i n g co ns ido .-d. ;li.- couldt be attributpd either as a project
o, o i r a mit igor iv,'. ,.or as explained in following sections of

,Hi r-'port
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As stated above, five alternatives (A,B,C,D, and E) are being
considered for further study by the COE. Each of the plans will
result in varying degrees of impacts. Some of these impacts are
quantifiable, whereas others can only be expressed in qualitative
terms. While all of the plans contain common features (elements I &
[t) , the major differences with fish and wildlife impacts are related
to the manner of disposal of material dredged from the sound. The FWS
has also recommended a plan which we believe meets project objectives
while minimizing impacts on fish and wildlife resources. This plan
basically reduces the impacts of Plan D while maintaining the feature

of reducing marsh erosion at Bangs Lake. Because the specific impacts
of each plan vary in this regard, each one is discussed separately
below.

Specific Impacts

Plan A

P lans A, B, C, D, and E all call for placement of the entrance channel

material in the region south of Horn Island and placement of the
Pascagoula and Bayou Casotte inner harbor material in the existing
Singing River Island, Greenwood Island, and Double Barrel sites. We
have no major objection to the proposed method of disposal of material
from the entrance channel. If monitoring of this area shows that
advrse impacts are occurring, then necessary measures should be taken
to rectify the situation. No means to quantify or mitigate this
disposal method is provided.

The upland sites on Singing River and Greenwood Islands and the Double
Barrel area are currently being used as disposal sites and should
therefore pose no adverse impacts on fish and wildlife under normal
operat ing conditions. We have experienced some unfortunate incidents
on both the Singing River and Double Barrel areas roceitly involving
dike failure, and over pumping into disposal areas. Hopefully these
were isolated cases and, with strict monitoring, such problems will he

avoided.

With Plan A, 10 acres of marsh in the Bayou Casotte area would be lost

due to construction of a turning basin. This would result in a loss
of 6.0 AAHUs for rail and 4.0 AAHUs for muskrat. Fishery impacts
would occur from the loss of 10 acres of marsh. This is reflected in
the lower HSI value over the project life for seatrout and shrimp and
is a result of the reduction of marsh to open water percentages. The
XAHU losses for seatrout and shrimp are -6.0 and -8.0 respectively.

Plan B

Plan B does not involve the filling of vegetated wet lands or
waterbortoms and it would eliminate the current method of discharging

17



d e d mi t;i al int o-ha 1 low sound waters. '[his is considered e be

ubsrant i a1 ,iv rnlent31 improvement over c!.rrent dredged via': a .

post iot in w-0rs of about 10 feet to 15 feet. Howevr, th
ee of improvement cannot be quantified. 

e additional mitigative measures could ,. A''' ,_d that would

ther reduce the limited impacts of this plan. These inciude

soial dredging and some adjustment in the location of the specific

,osal site.

or fishery migration routes are through the island passes. 'i"is
uld be a major feature for consideration when designating gulf

,osal sites.

with Plan A, Plan B would reslit in the los,: of 10 acres of marsh

the turning basin in Bayou Casotte. The same impacts app1y for
B as with A in terms of AAHU losses for fish and wildlife.

I C

i C w,)uld be thme most adv-rs" alteratiL e in terms )f fi.s;h and
31 i to ' i'npacts because highil',I productive marshe:s at Ba uy C'n C I -

acres) , S inging River Is laid (50 acres.), and Tenneco ,257 a _'r)
Id be dredged or filled. Phese fish and wildlife ib, tat w ';,.

qiant i [ib .i: the FWS' HEP procedu res as shown in, Table-,"
ire acreage s of niar ih and wat ri _wte m-sed in eva [nat. 1 n c 1 ii

;Jry s peeIcis 'xcept spot, prodicing hi ,..i AAHU vallies. O)ilv dj, c .

aces of impa.ted habitat were assessed to, wildlife a"', tlus. t. ',
I AAHIJ vi lmie-:.

shown in Table , tie loss of the., wetlands would result in a
t ant i a I f i s her y i np ac t. It should also be realized tha-t even

ugh only Lhree species of finfish and one species of shellfish t w"e_.
d for the evaluations, they represent a broad range of similar 1.1le
*i sites of many species of fin and shelfishes that utilize these

* habitats. Oysters would not be impacted by any of the proposed

ns. However, they were also evaluated for mitigation and/or
mncoment.

dlife species were also evaluated using HEP. HSI models are

ited and, thus, the reason for the low number of evaluation

cies. This does not reflect the high diversity of such systems as
been described in the fish and wildlife resource sections.

ers2 impacts on muskrat and rail in terms of AAHUs lost are
vided in T able 5. Table 6 is specifically directed at the HU.

ses of the Tenneco area. This wetland type differs in tidal
imes from the others evaluated for muskrat and rail and therefore,

(Lired a separate set of evaluation species. It can be reasonably

imed that such losses of habitat would have a devastating impact on
v )thr species of wildlife. Total compensation for Plan C,

................... .-..............



therefore, would require combining the acres required to replace the
wildlife losses at Tenneco as well as the fish and wildlife losses

resulting from the filling and dredging of wetlands at Singing River
Island and the Bayou Casotte turning basin. From a wildlife
standpoint, Plan C would by far be the most adverse plan of those
considered.

Table 5. The Average Annual Habitat Unit (AAHU) changes

based on with and without project conditions for
fish and wildlife species with Plan C.
(This table does not include the Tenneco area)

AAHU AAHU AAHU

Species With Without Change

Spot 35,071 35,068 + 3

Menhaden 111,046 111,084 -38

SST 69,730 69,790 - 60

Shrimp 41,959 42,013 - 54

Muskrat 1,765 1,788 - 23

Rail 1,959 1,993 - 34

'Table 6. The average annual habitat unit (AAHU) changes
based on with and without project conditions
for fish and wildlife species with the filling

of 257 acres at Tenneco with Plan C.

AAHU AAHU AAHU

Species With Without Change

Muskrat 7.0 221 -214

Raccoon 7.0 231 -224
Rabbit 8.0 257 -249
Bunting 7.0 244 -244

The impacts on the fishery resources, while not quantifiable, should
also be given serious concern. Filling this wetland would eliminate a

large and very important detrital source.

Plan D

With Plan D, 10 acres of wetlands would be lost at Bayou Casotte plus'

Ii)
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ulan could be subject to change pending EPA's 404 jurisdictional
iec is ion on th,'Tenneco a rea.

The gulf disposal of dredged material, while not quantifiable, is
vi -wed as i positive impact on fish and wildlife over other methods. -1

Fish and wildi ife losses due to wet land bnpact at Bayou Casotte could
he mitigated by creating 7 acres of marsh by shaving down low
product ive upland,. Chis would create habitat while alIso incr-oasing
tho HS I value of shrimp and :e'itrou over the project area due t" the
increasep of mnrsli to water perccntage. ie HtSI v-,ie.s of rail and
muskrat for the marqh to be impactod was .58 and .40, respect iv,'lv.
A,'Mi no a vi ue of 1.0 could h- reachd over a 5 year period would

r, qir- tat 6.0 acres of wet lands be created by shaving down, low
prod~o,:tive upland habitats and planting them. fhis would replace both
tho o 1 I and muskrat lossos. Since fisheries Impacts requi re / acres
of- the samp habitat, both fish and wi ldl fe re,.L,,rveS would be
mitigated by the creation of 7 acres of marsh.

It th- till i g oL the Tennico wet lands is unavoi:table, then
ccompesation m'a, ars for advrse impacts on wildIife resources shna ld
h, procvded . The manner in which the tiUs ost are t) be repiaced
,0 i I, be otir ingh c ret ion of s im I ar iahitat by shaving down low
pr o'. t iv, p l a'is. Ihi. w.uld rqur-o 251 acr,?s or st; h h )i t it as

r , :,a, ! -. V A ,rly ;1 Si a s tu i w e, F I' EP. Ithe - a I h ,
h a -r .... : a, , wh i I e un quantoo f b ,h o shlId i I rhe nveon

=, ~' lr.;: ,hrt 7; ,jog ,  
ti~w a c' Irlog iv Lo n i t. Io tar 1 - w g1a 'A. IP a"

C r , lai.i, h'ifg ilt,,r:nativ s. H -vV ,r, ,.i, ive ,
'," , , , p r-, £,tf ,: ry -hq! I: -yn~ r h ... ,, l ild 'tav. 'Ir ,,io

alt n ,,) , a LIso r t''[, s A 1 .7 0: G i it , Lh , I W! iv-,I higoh
r ., u i n ' o x p ,d. ,d d iI i r s ,a s ,it ted in V , o r po rt sh i , W j v' W e 4

, t" " 1 y i n CIE' e a W e i n t I : I a in In t - ' I h t t

i T d arojet oh ,r t veq wh i', avi d i and ,.pn iipr iv.ag rih,
ev iom h lta lia [it Y f t W,-' oar,,,i. Fh( 7,1 NhV pcin Cc,,F noN dF
i ''W- .;,r . we st i 1 mai ntai i tlat th h- ul 1 t o a-', sai Iteruc tiv,, "

, 1 . -s .' vidh aocti posit ivy ih'pa:tq, avods signi ticnt mit.igat ion,

oi- a vowr; high W:C ratio, ' i 'hou ld a, w selected pl nn.

;u quanar'., nye he ve the COE's UP plan would be ,xrem ly danag;ing
, ,t Q i hibi t tas. Much of thi, damag-' could ne avoided if the

I I i .' i t f ', 257 a-r u Vor the I n:oco pronperty is eliminated. We
1. i icy N: at the b nefits of th- gult disposal plan (K) arc such that

ul h 3 u Ic tH--d by the COE. Most stat, and federal agencies
,p , in sp ; p t ih i4 W 'li. , ther,,fr,, r mcSiufnd that tHt,, CUOfP

1, id-' i-r -I j ; at i vc . it ''hi:, ' , , e r Ioun envi r )n ,ne t aI dam -ages
il ', lIt that w ull neces-i t o 's: Iv mit i "atiion moasiir-s. (See

h. r ;t of wet land croation, App'ndix R of ,ur -lraft report).
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erned about the magni tude of nmterial. proposed fOr use in thInis
*The 5 70 acres of open water marsh is; very large. I f for s ome

on failures occur, the end result conid be substantial fish and
life damages. The 240 acres of fill behind the dike is also
s s iv e. Th is would ronnit in a t~otal loss of fishery habitat and
efore is not viewed as an acceptable feature. The FWS could
ort a Grande Batture Islands plan, but the fill must be reduced.

i Ii king of Singing River Island marshes as well as the magnitude
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that we cannot support this alternative as planned. A plan
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include the Grande Batture Islands concept or open water marsh
c r eat ion as conta ined in P lans D and E. However, as explained in this-
report , the uncertainty of success as well as past experience with
open water marsh creation are factors that make Plans D and E less
desirable than B.

Plan C

This plan would result in substantial fish and wildlife losses. if
th eseo losses are unavoidable, acceptable mitigation in terms of marsh
c r ed its for these losses could be in one of two forms. 1) shaving
down of low productive uplands (see Appendix B) or 2) renourishmenat of
the Ctraiide Batturo Islands. To compensate for lost fish and wildlife
resources would require creating 251 acres of shrub/scrub habitat to
replace wi Id life losses at the Tenneco site and 58 acres of emergent
w-t land hahi tat to replace fish and wildlife losses at Singing River
Is land and Bayou Casotte. The 58 acres of emergent wetlands would
compensate for the fishery loss at the two sires and likewise also
fulti 11 wildlife losses for railI and muskrat, which were evaluated for
this; habitat type.

\s previously stated, this is the most adverse alternative considered
and should be eli-ninated.

Plan D

PlIa n D would result in the filling of 50 acres of wetlands on Singing
River I sla n d. However , unlike Plan C, the material proposed for
f il Ii ng 2 57 ac r es o f t he Ten ne co marshes woulId instead be used to
r en our is h the Grande Bat ture Is lands . This would amount to placing 7
milIlion cubic yards of fill behind a riprap dike. Some material would
be placed behind the dike , covering 2140 acres for stabilization
(uapland) while the remainder would be used in an attempt to create 570
acres of marsh. About 200 annualized aires of marsh could he saved
from erosion at the Bangs Lake area which is a total of about 400
acres over the project life.

rho~ filling of 9i0 acres of wet land, on Singing River Island would
adve re lv iffect wi ldlifEa. RailI aid muskrat impacts; are r f lected in)
AAHUI loiqeS of 28 and 19 rpspectivaly. However, if successful, the
marsh r ait n at the ;rano~ hattire isli ms (5~70 acres, and erosh r
COut ri ( 200 ac rc~s ) coo I comon.sia for those dnmign~e. Rai 1 awl ~
naskrnt iet gain, in AA\ w'ri'd V MNt anl 90 -- npect ivply.

The fill i ng of 5'0 acre of woq.lands it iii~ig R iver Isli ml plus th~e

240) a ro oif f 1 1 1 hchid the Krd Ba tore dike wo 1 reo uit in

subst antn Ko 1 fiher y Wpacp1 W- br:pecios S~I~L as spot anid menhadpn.
Th'e ANO \hLoseqe For Ill se are -290 n -11: 2 15 roopecti'.~ I. Open water
minr h c reat ion won Id n.' '3t i ye ly e~ftw 4yot due to the adihtiounal
osses of open w vat'P r .~1 Muhciie would "t Ra in from marsh creat ioi
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. AA:IU 1-ss 'c; ,were t , applit ,d tc vrious u t i n tin.

nit igat ion for ti " se inpact , can be r, oaliz.d tr,rough a:-.,
at in ( shavedown) , marsh creation (open wat, r behind dike only)
preservation (Grande Batture). Acres required for reploement of
Sloist wi 11 re reported for the different neasures.

Fn I lowing proviAs 3 spuc f ic 0iscass ion of each propo:;,J

,mat ive in terms of quant ilied impacts. With some nega6 ire
ac t s o c LU r , whereas in ethers, posit ive impacts aro ,vid enced by
reases in the AAHU. Fol lowing the di scussion of 3 lternat ives ani.
aired compensat ion, a sec-iun is included devoted to the cst ;t
i gat ing measures. In cases where no compensation is Y, e "
"tits (marsh preservation) are re.lized, the va lm "i',
eroativ, is expressed. .A general discossion f :luant'i

.

: Us f. Ilows the cost-benefit soctiens.

. K-! ,M!nnllT i ft b L%510 ,Morse impn,'t q assa,:i, a d O Nt this pl!,n ?r ,-I,:

j i, a 't bt , ,,odgad in " , 'ou C -c '. F, i -; i ;' t r ot ld
.,i U w,' ,o g 7 a . of ,.,rsh a,. ,i , 1 ,",,

t i ,;: :=! l ot 1 n, w ,, ld ci te hto .biit t wA i I,. ,, .' ,a: : , ;s'.'' i. : ,
H I ',:vA"m of -h rimp and sa t.ijot over te pi ,jC L U -re' d I 1. 'Kn
- ISa ) marsh to ,:i' er p- Ucentage. 'ith 1{1 valtes 'Q1 rKI an-

.it ta r tho marsh to be impacted was .58 and .40, re. pecively.
umi g a value of 1.0 could bc reached over a 5 year period would
ire that 6.0 acres of wet lands be created by shaving down low
ductive upland habitatq and planting them. This would replace both

ai 1 and muskrat tosses. Since fisheries impacts require 7 acres
the same habitat, both fish and wildlife resources would be
igated by the creation of 7 acres of marsh.

work material would be taken to the gulf, but maintenance material

Id continue to be placed in open water. The loss of about 10 acres
marsh per year at Bangs Lake due to erosion would continue with or
iout this plan.

p lan, like Plan A, would impact 10 acres of wtland within the
,u Casotte area. The mitigation for wildlife, losses is likewise
s amCI. Unlike PI-in .\, this alt.,rna tive would requir, that ;il n-,4

a n I n int- no pc, nateria1 he taken to deep gulf sit, aiA is
re r , r a: r n ,rini c v r P la, A. A; with Pl in A, M wcr,, F marsh
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Table I. The Average Annual Habitat Unit (AAHU) changes
based on with and without project conditions for
each species with the creation of 100 acres of oysters.

AAHU AAHU AAHU
Species With Without Change

Oyster 80.40 0 *80.40

In cases where unavoidable losses of marsh and waterbottom would
occur, several possible means of providing compensation for lost fish
and wildlife resources were considered including shaving down low
productive uplands, open water marsh creation in association with dike
construction, preservation of the Bangs Lake marshes, and oyster reef
creation.

An explanation of the cost of mitigation and marsh values is provided
in following sections of this report. The analyses deriving cost and
values are provided in Appendices B and C. In addition to being a
project feature, the Grande Batture Island reestablishment could also " "'
be considered as a compensation measure for unavoidable marsh damages.

Both positive and negative quantifiable fishery impacts were shown
using multiple habitats within the project area. This included marsh,
open water, and grassbeds. The percent of emergent vegetation within
the project area was an important HSI variable for species such as - "
seat rout, shrimp, and menhaden. Models for other species such as spot
and oysters have no marsh variable. Oysters were only used for
analyzing mitigative or enhancement actions since the project would
not directly impact this species.

Actual ,Fishery mitigation in terms of AAHUs gained was calculated for
marsh creation, preservation of the Bangs Lake marshes, and oyster
ree f construction. Creation of oyster reefs and open water marsh-.
might have to be limited to a size recommended by the agencies since a
t r jd Q f (f other produc t ive habitats wou Id occur. For example, open
watcr ;,i-rsh creat ion resalts Ln th,, loss of productive waterbotLoms
and , i some cases, fishery los;es. lihis is reflected in the spot tISI
niode I a.d 'aus t be considered, at Least in a qualitative sense.

Wi Id t i fe habitat values for miaskiat and rail varied among the major
i:mp,1ct areas (Singing River Island and Bangs Lake). The HSI and AAHIUs
ot - ach area were kept separate. In cases where more than 1 area was ..
impac ted , the AAHUs were added. For example, with Plan C, the AMPUs
for vegetar lands lost on Singing River Island were added to

- .
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izQ1 i .h A r o f ni Lu V 1 L 

A. t, ,It ) -,- :zc1 t ilPi I t V I ii ii 1. A t

s L r Lc III 1 1&L (1 [1. I. nIt , d J t.I

ii ;tbs tit it- t, rC iv i r-ini. t . 1:.. 7. S .- i,~[ r s .3

t Lts t f in i t' i n o f in t i g a L i o l d cno i r I t 1 .

I- e , i able qu:nce to fo l ;w il ti.-. 'it igrtiof p tt';o. -

.; iccord.t:ice with CEQ guideline'; and FWS' mitigation policy,

rccocmmeendat ions are nade be low that will first avoid or minimize

project impacts. For impacts that aro unavoidable, measures are

providod to mitigate these impacts. Where possible, both positive and

,egative impacts that could be quantified using the FWS' HEP analysis

are assessed and compensation is recommended. Such impacts in this

case would include the filling of marshes and preservation of marshes

in the Bangs Lake area. Impacts which could not be quantified

included such features as increases or decreases in turbidity,

suspended sediments, channel deepening and gulf disposal.

Fi,;h and wildlife resources within the project area and the impact of

various alternatives w,-e evaluated using the HEP. Alternatives A and

B involve minimum marsh acreage losses and represent two of the more

desirable plans from a fish and wildlife perspective. Plan C would

require several hundred acres of fill of vegetated wetlands. This

plan is extremely detrimental and should be eliminated. Potentially

positive fish and wildlife impacts could occur with the incorporation

of the Grande Batture Island nourishment feature as contained in Plans

1) and the FWS Plan. Plan D, however, does result in significant fish

and wildlife losses as a result of dredging and filling. Therefore,

should the Grande Batture nourishment concept be pursued, the FWS Plan

would be preferred. Over 400 acres of marsh would be saved by the end

of the 50 year project life. Annualized, this represents nearly 200

acres of marsh. The FWS Plan also avoids th, extra cost of mitigation

by not fi I 1nb marshes and limits the filling of waterbottoms. (See

co.t and benefits section, page 66).

Iv:t t Cr r .f construction was also considered for the Point Aux Chenes

"rtca immiodiately north of the Grande Batture Island renourishment site

withi tie FWS Plan. Even though no impact on oysters is expected from

i o of the project aiternatives, the opportunity to establish oyster

I,, i,; in this area appear good. We have therefore decided to look at

te concept in terms of an enhancement and/or compensation measure.

Ihe cost and benefits of reef construction has therefore been

-alculated for cost to benefit analysis (see cost benefit section).

An -qual tradeoff analysis would have to be used in cases of

mitigation. The amount of reef to be created and area would have to

b,- agreed on by state and federal agencies. For this analysis, one

iundred acres of oyster reef were used. This resulted in a gain of

about 80 AAIIs over thie project life Table I11).

. .. .
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Bangs Lake/Grande Batture area. Oyster reefs have been determined to
be a resource category II within the project area and could be used to

replace some wetland losses on a limited scale. This categorization
is only for this project area. If the filling of waterbottoms is
unavoidable, these habitat losses would probably be replaced with
marsh or oyster units.

Several methods of regaining lost habitat units are available using
HEP as computed by various equations. These are (1) in-kind, (2) RVI,
and (3) equal replacement.

The purpose of in-kind replacement is to replace losses of average

annualized habitat units (AAHUs) for a given evaluation species with
equal gains in AAHUs for that same species. The logic of in-kind
replacement is simple. However, the goal of achieving no net losses
may be difficult to attain because of the need to develop like habitat
values in similar quantities within a compensation area.

Relative replacement is compensation that offsets HU losses at a

differential rate. A gain of HUs for any target species can be used
to offset HU losses for any adversely affected species at a
differential rate depending on the particular species involved.
Trade-off rates must be determined for each species so that
equivalence can be determined. For example, a relative value -ndex
would be calculated that would evaluate the number of spot HUs that

equal one shrimp HU, or vice versa.

Equal rep lacement or out-of-kind compensation offsets HU losses
through equal HU gains. A gain of one HU for any species can be used
to offset the loss of one HU for any adversely affected species.
After the : itial tradeoff, gains obtained through management for
selected target species are then used to offset habitat unit losses
for negatively affected species. All HUs for evaluation species are
considered to have equal value.

Mit igat ion/Compensation

The primary goal of the FWS relative to water resource activities was

authorized by Congress through the Fish and Wildlife Coordination Act.
This Act states that fish and wildlife resource conservation should
receive equal consideration and be coordinated with other f(eatures of
Federal water resource projects. If such projects might impact public
fish and wildlife resources then it becomes incumbent upon the Federal
and State agencies responsible for such resources to recommend
measures to mitigate such losses.

The President's Council on Environmental Quality further defined the
term "mitigation" in the National Environmental Policy Act (NEPA)
regulations to include: a) avoiding the impact altogether by not
taking a certain action or parts of an action; b) minimizing impacts

5 7



FWS has catgorized th, .,in r o t wA ln .- " ihii lt ,- .: ,
Ii d id in g thus, propos,.d for fill i a1 ,  - it i. r, ' , ..

ii her h e S ion) a :; re : I n i rx , I m ,.-
e s:' , . f ish and %.' "d I i fe hini at ,, - ..x ip t In ,

I jig lost a an alarmng . ri .o.

The FWS also views oystter rofs ws thin the pra , ... i !-I p ,-s,,t a

rO.;-ourcP category 1I habitat. Many re es in th sounl have be, 1-i
a 1 e red due to storms or c losed to harvest due to pal lut "n. 0ys
reefs not only provide a lucrative commrcial fishery but als. create
habitat utilized for feeding purposes by maniy important sport and

commercial fish species.

According to our mitigation policy, resource category II losses should

be compensated for by replacing the same kind of habitat value through

1) physical modification of replacement habitat to convert it to the

same type lost; 2) restoration of previously altered habitat; 3)
increased management of similar habitat so that the in-kind value of
the lost habitat is replaced; or 4) a combination of these measures.

However, an exception can be made to this planning goal when (1)

different habitats and species available for replacement are

determined to be of greater value than those lost, or (2) in-kind

replacement is not physically or biologically attainable in the
ecoregion section. In either case, replacement involving different

habitat kinds might be recommended, provided that the total value of

the habitat lost is recommended for replacement.

The waterbottoms adjacent to Singing River Island have been classified

as resource category III wetlands. According to FWS policy, it is a.

preferable, in most cases, to recommend wajs to replace such habitat

value losses in-kind. However, if the FWS determines that in-kind
replacement is not desirable or possible, then other specific ways to

achieve this planning goal include: (1) substituting different kinds

of habitats, or (2) increasing management of different replacement
habitats so that the value of the lost habitat is replaced. By

replacing certain habitat losses with different habitats or increasing

management of different habitats, populations of certain species would

be different, depending on the ecological attributes of the
replacement habitat. This would result in no net loss of total

habitat value, but might result in significant differences in fish and
wildlife populations. This is generally referred to as out-of-kind

replacement.

Compensation Analysis Options

In the event unavoidable project losses occur, the impacts should be
fully compensated. Since the marshes within the project area have

been determined to be resource category II, the recommended mitigation

woild likely he in-kind habitat. An exception might be made if the

establishment of oysters is deemed feasible and acceptable in the

S .-. -
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DISCUSSION

HEP Analysis

The HEP is an analytical methodology that is based upon a

determination of the overall value of affected habitats to selected
evaluation species, both game and non-game. A variety of affected
fish and wildlife species and habitats can be quantified and
conservction measures identified to offset project-related losses.
HEP is founded on the recognition that fish and wildlife resources are
of value to the nation in more than economic terms. For this reason,
we qtrongly contend that the result of the HEP analysis is a more

appropriate justification of the need for compensation measures than a
userday-based economic analysis.

Ri source Categories

To assure consistent and effective recommendations on mitigating
adverse effects of land and water development on fish, wildlife, and
their habitats, the FWS established a Mitigation Policy (Federal
Register Vol. 4, No. 15, January 23, 1981). Within the policy there
are four resource categories (Table 10) that are used to indicate the
necessary level of mitigation.

Table 10. Resource Categories for Determining

Levels of Compensation Requirements

Resoirce Category Designation Criteria Mitigation Goal

I Habitat to be affected is No loss of existing

of high value for evaluation habitat value.
species and is unique and ir-

replaceable on a national basis
or in the ecoregion section.

I[ Habitat to be affected is of No net loss of in-

high value for evaluation kind habitat value.
species and is relatively
scarce or becoming scarce
on a national basis or in
the ecoregion section.

ill Habitat to be affected is of No net loss of

high to medium value for eval- habitat value while
uation species and is rela- minimizing loss of

tively abundant on a national in-kind habitat
basis. value. -

IV Habitat is of medium to low Minimize loss of

value to evaluation species. habitat value.

..i .. .. " .." -i " "" iii. i ,5-



[f),000 ft. dike in lieu of the 650 feet of fill (240 acres) and 1,700
ft. of open water marsh creation (570 acres) as proposed under Plan D.

The FWS plan further reduces dredging impacts proposed under other
j fans by taking all dredged material to deeper gulf waters rather than
-ontinuing disposal in the shallow waters of the sound. The only fish
and wildlife losses that are quantifiable are due to the 10 acres of
marsh to be dredged in Bayou Casotte and the loss of waterbottoms from

Open water marsh creation. The loss to spot (-80 AAHUs) is due to the
prevention of further erosion of marsh and a subsequent loss of open
water, and loss of waterbottoms due to open water marsh creation
(Table 9). Spot losses cannot be compensated with marsh creation or
preservation programs. Most fish and wildlife losses would be
nitigated by marsh creation behind the dike and the reduction of marsh
erosion resulting from placement of a dike on the Grande Batture
is lands. Shrimp and seatrout show large gains from this plan due to
Lht limited losses of wetlands and the addition of marsh creation and
preservation features. Muskrat and rail also gain habitat units for
the same reason.

Ovster reefs in the Point Aux Chene area would also be recommended.
he gain of 80 AAHUs for oysters was based on creation of 100 acres of

reef (Table 9). Suitable areas, acres, and methods should be
coordinated with the Mississippi Bureau of Marine Resources.

Table 9. The Average Annual Habitat Unit (AAHU) changes
based on with and without project conditions for s
fish and wildlife species with the FWS plan.

AAHU AAHU AAHU
Species With Without Change

Spot 35,069 34,989 - 80

Menhaden 111,084 111,084 0

SST 70,028 69,792 +236

;hrimp 42,303 42,015 +288

* Oysters g0 0 + 80

MIi-krat 1,821 1,611 +214

2,022 1,785 +237

54
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In view of the high value of the Tenneco wetlands, the filling of this
257 acre tract would make this alternative extremely detrimental to
fish and wildlife resources. The impacts of such habitat losses to
wildlife species are quantified as shown in Table 8.

Table 8. The average annual habitat unit (AAHU) changes

based on with and without project conditions
for wildlife species with the COE's NED plan

for the 257 acres at Tenneco.

AAHU AAHU AAHU
Species With Without Change

Muskrat 7.0 221 -214
Raccoon 7.0 231 -224

Rabbit 8.0 257 -249
Bunting 7.0 251 -244

The impacts on the fishery resources, while not quantifiable, should

also be given serious concern. Filling this wetland would eliminate a
large and very important detrital source.

FWS' Recommended Plan

As discussed above, renourishing the Grande Batture Islands could be

used as a mitigation measure as with Plan C or as a project feature
with Plan D. If used as mitigation, it would replace losses of
habitat units. However, it may also be used as a project feature
which could serve to avoid impacts (such as filling the Tenneco
marshes) and provide enhancement benefits to certain species by saving
marshes which would likely otherwise be lost to erosion. Enhancement
of such features would occur only after all quantifiable losses are
adequately mitigated. These benefits, which will be further explained
in the discussion and appendix, would be in the form of values such as
mandays of hunting, fishing, trapping, and commercial fisheries
production.

Therefore, the FWS recommends that the COE also consider a modified
plan if the Grande Batture Island nourishment alternative is pursued.
This plan is a combination of Plan B and a modified version of the
Grande Batture Island nourishment, Plan D. Under this plan rip-rap
would be used to restabilize the Grande Batture Islands. Our AAHU
calculations were based on 40 acres of high marsh behind the dike with
dredged material for stabilization. This would slope to elevations
that would create an additional 40 acres of tidal marsh. This
represents a total of about 200 ft. of marsh paralleling the

05
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The COE's NED P lan E

Under this a Iternat ive the new work from th Pascagoula Chann I as-
wVn 11 as maintenance miterial will bK. tLak n to gu!f sitos. [-hw mate*rial

within the inner harbor areas w ii I be p laced in ex isr r qp lanQ
di sposal areas. New work from Bayou Casotte would go in.t- 257 ac r,-
of ae t lands at the lenneco area. All maint_.nanc, material .q:Id t i,,,
g o LO the gulf sites. About 10 acres of wetlands will be dred,,-d frm
the Bayou Casotte turning basin.

While the FWS views the gulf disposal of some nw work and nfl
maintenance material as a positive feature of this alteraciv, w(
cannot support the filling of 257 acres of wetlands when other nor
acc,'eptable alternatives are available.

On site inspections of the Tenmco area by the FWS and other agencies

revealed that this wetland system supports valua ble fish and wildlife

r,,,3ources. The area basically consists of a shrub wetland intermixed
with various emergent vegetation such as Scirpus robustus ad
&part ins p.ates. The ma jor shrub species are Baccharis
h a imifolii and Iva frutesc,-s. Pockets of water are found

Lu l t goout th s ,rea dui-ing variou s times of the year and the southern
p,)ction of this wetLand receives tidal influence through a break in an
ld low dik,.

Whi le rastr icted tidal flushing does not enable large-scaled direct

fishery ase of the area as a major nursery site, it obviously
contributes a vast amount of detrital material to the adjacent
estuari ne system. This detrital export is likely greatest during
heavy rainfalls and high tide conditions. In view of the restricted
tidal action within this area, the FWS has not quantified fishery
losses using our Habitat Evaluation Procedures (HEP). However, as
previously stated, the area does contribute to the marine system. Our
quantified evaluations of this particular area have been based on
wildlife species. -

The gulf disposal of dredged material, while not quantifiable, is
viewed as a positive impact on fish and wildlife over other methods of
disposal. Our major concern, therefore, involves the dredging of 10
acres of wetlands in Bayou Casotte and the filling of 257 acres of
wetlands at the Tenneco site. The 10 acres of marsh in the Bayou
Casotte area would be lost due to construction of a turning basin.
' this would result in a loss of 6.0 AAHUs for rail and 4.0 AAHUs for
muskrat. Fishery impacts would occur from the loss of 1i0 acre; of
maarsh. This is reflected in the lower 1SI value over the preloct li r
for seat rout and shrimp and is a resu lt of the redu t i on , ,
open watr per entages. The AAHU losses for seatro,,t and !h rimp i!..
-6.0 a;nd -8.0, respectively.
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The FWS has a Io re c gn i z ed the va uen of preserving the Bangs Lako
marshes in terms of monetary benfits (see Append ix C). These fish
and wildlife benefits are derived only 7or th, preservat ion of th,- 196
acres annua i zed of tie Bangs Lake, marshes and not for other mar-i
creation programs. Furthermore, those benefits would only apply ii
alL AAHU losses have been replaced.

These benefits are derived by taking toe actual as well as potent ia
va lue s ofi marsh fnr such act ivi t ies as hunt in,, fishing, and trapping.
Va lies we have used for this purp";. nr- based only on tangible
revenue items. Thev do not refl, ct th,, tetal value of marshes wiich
wou id have to inc lude such chin ' a ti Irration and flonod control
i)aenefits. We want-d t:) demonst r it as accurately us possib le the

c) nom i c a v a lues of such habt 1 ts ii s m a nner t hat cou ] be

reasonably accepted for incorpo-at ion iii th, rject benefit to co't
rat ios for preservat ion of the Bangs I ake marshe:.

From a ov-eral pro ect standpoint, the FWS Plan could serve a
thre-fo 1d benefit.

T*i l ' min e t a r y a v i ng o f 1 ) h an un aIizel acres o)f mars;h wh icl

oild or her w e be lost wi thoit the project could b applied I
:1 pco C 11 n t. )nr ca ctc ilit ions (Appc'ndix C ;hi)w that t1e

I it1 1 7 1 a ,c r I 9 6) *:f Ban, s Lake imar i s ' vali. m '.
. !,h B.) . u ti r,, pro>e'. tions show, th a with.ut it,' or. ei',

tli 1 - n d i d o r i t nt pproxia t, Iv 400 no .4o u ai

L 'h. year be 1 fn of the aunualti:eI a rs ( ltIj
;, -d co)uld '4' -I to -rilch a plan i t c t C , .

vy -;i- .: i m 'i, end o Iit coton .

-p m -w 1u d 'if n;i ii 1 1in, ne, f e eco an .. ingil im 7"

i) t, . i (,''i n d i 1 kew "- te o' t o : :r'i i ,ti s r the ,,

Ir ,' I m p e , I I t,' Ui- m, ' 'm.1."r sn s ar f i our

1 at i1-i oh,.ri that 251. atres 1,f je t .-in1 r . :t i i womuli b.,

to) , ,! nietsa t- for the wil hif losso:; T c oe ider 1 1-
t~ t o :rear,. 1 " ''e of tidal w,?t[-jl won [4 cost at'I e,.ximat,' , -.

h t 1r,), a i r t m ai thu w, Te Ln L -in I w'(1t . a i1 rc qm ir 5 , m '-

I5,00(), o0 ' T -t gat ion alon. Appendix B.

3 ) t r ie rn' a I s o be e-tablishc d w I h tim 'Ir IJ- Battu .'

ii d s a I terna ri ve. If so, the va lue of s: At reefs may he
R'- procict benefits. Our ca lcu la ion show that th.

]ii;III t a, t ot a-,; acre of reef with maintenaince' to be $ ,00 and

t -, 11nmi-ts "9,000. (Wee Appondi. B).
0I

S 'r'Wt % nt l t,; tilt tr ' 1- e G;r:! nd', Battur,' ;land proJe t feoati rk
r iii ic f t Ion, it Plan B is not s,,loc t d fnr implementa tiou b. the"

arI ,it work c l ,' ly with tIIe ( 1.6K in tu thr th r deve Ipment of this

I r
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K Uz ,,e u n1 f a,, v d i d ,a imp1 we t - "
. II j [} Ka X ) o " xpea [ Uua:[]S re{qaki+d to ;-'place unavoidable wetland

,ch compen;, a r;mo Ild bo in th form of creat illg marsh by

in ,J o i, , plant ing, and imaiag ng low prodoctive uplands. We have
.. ,put, d osL f these actions (see Appendix B). Benefits to fish

an wi d i to- resources could be applied to tht- project in cases whe re
a, lternative r iesulte_,d in enhancement resources above any

eponsat ion requirements. An example of this would be renourishment
LthIe r -nd d Patture Islands. This action, as part of the project,

v ,, a any acr.-_s o. - n i ii the Bangs Lake area which would

, r oWi :-; 1) 1. t to ero in. If no mitigation as requirfal then fuIi
. ..,: o:, L :,J f,.r t i~ act ion. Benefits s compotet in
(,I m .J 1 l -rda.s for hunting and fi sh~ ag,

* I ia vir pr.(I tbo , addition , other biefits
b v I t[ oyve-- c s I s .ort.i of the Grande Bat tufr .I

I t v 1-- 1, wh.Ire r so -c' es it, bein-g onhanced and not

t n , a0  nI ci'mplete, any additional
.' - 1)' ,' r- COu lize-o as be ef.its, For ex impie, I

6 1'" . tr,. ; :)t nitigat on anci the Grande Batturo
Ma 200 acres ove- the 50 year life,

2)-. :1 La ci gation and the remainder would be

",,1. 1i.n ., 1o L occur, mit igation in the f,'rm
. . , '. ,)''l -i ' .oi ly, thei replacement of

' , ' ... , .iIm.; p e+:,- v:3t ion. A brief ex,-,rple o f

i., , ,-.nd- of Iow T:rodu :t iv t Y tj"

.. .a 1
~ " .I ;nd planting th,

S-. ' ' g r, , i m t -. ial frIa in- o ,.
., -' a a i r t io w. t I I d r a

.* ' ,- .- , I ,: : - . ' , 't- raP ti ] s!'a:' id: t.r

I - .1.- L t ,~a ,. otr ,1 t i i' 1 a . r

SiI. a* rCv a(.!, Cra'( t could Ili
. . - r at I~ ]d i ", "1 11d w ' o I I t r a,'a I

6;!
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without protection measures. Marsh creation (as above) is usually

pr e ferte d. However, in view of the expected losses of the Bangs Lak

. .shes itaout t h projecL it appears Lhat prevention of erosion

: , I i i:f ' i igat ion p )tential and sh,.uld be con,;i.lerid
I:,! ii. F

p 2Il~ Iipo 3 su i I mr it Pi I h as 2so be~en con Ier-d

h 1 2 .l U. , 1[slants 3 ike. The 1I1-'S w ,.d.

.r ti ' I I'-,,tL b, t w tLI 1o'0 r e S;O V.ti.,i. Prcim:- ) fiiar,;.

I t 1 1 L " it , u, i similar m tht i'ds have be.; ui sucCesst il. L (flfle

S.: ; as,, o i c'eodork. I-;land was nHLed for like stabilizati.n p.irposes

u 1 1n y a r uiii(c h time and ef f-rt In a0dit ion, when wat,,rbuttoms
a r i Ie to creae mir sh, a trad of on e productive habitat type for
anoth er occurs. Therefore, the value of the waterbottonas being lost

must be c onsidered in computing total gains of HUs. The balance of
marsh created and that saved from erosion would have to be weighed
against the value of waterbottoms that would be lost. Some open water

marsh creation might be considered in association with nourishment of

the Grande Batture Islands. This would be behind the wave break

structure which should increase its success.

It is theref,,re our belief that the most adequate and effective

methods of rep 1 acing unavoidable HU losses would be through a marsh

creation program which incorporates the shaving down of relatively low

quality upland habitat or by preserving the Bangs Lake marsh through

renourishment of the Grande Batture Islands. However, all methods
would be considered. Regardless of the compensation measures

ultimately recommended to Congress, they should be oriented toward the

creation, restoration, enhancement or preservation of wetlands to
of fset the unavoidable fishery losses caused by the project. Also, -....

the costs for initial development and continuing operation and
saintenance of compensation measures should be provided as an integral

part of the annual project cost. This should include necessary 
-
4

o oani oring.

Etate Alternatives - Fee fitle or Easement

ihe JI !. It a u a t, supported fee title acquisition of wi]dli ft
ii'."it rca lartJ Ther, adv inta,g, es of fee t it le acquisit iOn to

S.... al r is.t ion ,bi "wtiv include of isetting habitat val,,e

'n e 11 ' .1n' l nt on cI:t fiw,st acresi, reduc ing admin i-;trat i'.m
rI a;suring ,)st to t iveness. Situations do ar;se that

{ ,i- f t  it le esitites would accomplish the compensat ion
. . tiis fe t it 1. In t ie .;e cases, less-than-fee-title

)" : v e 11en pr ior v consider icton. As described in the FWS'
in i L, ' io- k , C e V fLe acquLsition will he rercomnended only ..

,i.o ef ' - Ot the fit nowin ; three condit inns:

Ii
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- I 'L i" L ,. i .' 1 rt 4 1 Ky ( t 'Cj I ';

I. L 1 .c 2' 1 .r t ' t ,: I L )r ' , .

I"'. t I

. ' f i t K ud 1, 1 ter- desi Inat id f, . prjc . fi, 1 and
L p' p0eS wo Il (Io accompl i shed in ac',,rds~c, with a Goneral I

L d ' 1, , j.-'nt Ly ny ti' .  'iS, COE, and the i.ss Lissippi Departmen
t. d I COO -m vat rn. Such act ion iF required under So:tion 3 of

t F W L A a'td i i rm iIize d in a Memorandum of Agreement betweon the
F n(I 017 wIi ch be came eff -ctive in 1955. The General Plait will .
d C i - tat' -'ianagewent respon. ibility of the agenc icc involved. As a

L r j! he FWS administers lands of particu lar value for the
11 i,, -! o f the Nat i ona I Migratory B ird Manageme nt Progrim. The State

f i " i -d game agencies normal. ly are charged with managing resident
pecies but may -ilso manage migratory birds on areas under their

n,,nLroi. Regardless, the COE should bear the costs )f initial
dev , I pne n t sand operation and ma intenance for the lands author ized
for -esource compensation.

IJnquantified Impacts

hr .gi, and disposal actions of oach plan would result in so,,'e
I S ts which c1no 1e assess,,d in quantitativ, terms. These. la,'t-

S c h V,-si.v, an I n"gative an3 include 1) turhidity, ) s:tli ity,
S r ia ion, r , ing )f benthic organi -, ' , tnJ 5) inc: co.d

pto,-

T-1. ~ l j''ral; in th rn d 1n. hil r~i 'iionu

-" I t L 1i-s. How' V-- sw !I an Li" i ' . .11 ' 11 .w • I .) ..1""

. .. -.-.. .. . . .,.



of the sound could be eliminated with gulf disposal. While this would
inc reast gui f turbidi ty, we view the decrease of suspend',d sedim-ms

n the 4ha Lower estuarie watl-rs a a posit iv- tral,-oh. Spaw:nL1
and :n i rat ia .I larv i L ishe ,, 1 111ffihe could W, et f cttd

de po'd i r Lt h t hi m v.r rt e h i r r:. 1. Tier c, fiir L "-
:ans; ':i t Vi .,ou . !)' . ye , ;i'! o rodiling. .Fe fti: ni,

Iari' , ) , a n t i : 1 n 1 , 2 - i x r.Fi ic it t
t 1 i Jr t " r j e"; .t1 .I I i I. : 1 u) ,- we ,TI'L ] i

't t Yipt 0 , l t nti.'y tin.. .,C 1 tie; critical -pawilo.; ~ti,., 5 ''ii,,

S a i nit y pro f i ! ,s wereo a .o co p Itd ,Lrin, modi d: t. As ;tar c

abo e, one major concern re'ated to s-Ainity Was thc pus ile Ii It-t
• n he oyster reefs near the mouith of the West Pascagoula River. I i,

snows that e en channel depths of 55 filet would not create a
significant salinity change in that area. Therefore, we do not
anticipate aey salinity problems with oysters. Monitoring of this
area, howeirr, should be conducted co assure no damages would occur.

Circulation improvemont south of Singing River Island has also been
considered. An underwater bar currently extends about a nile
southeast oE the island and parallel to the navigation channel. This
bar, while restricting east-west circulation, also deflects fresh
water from the East Pascagoula River coward the east. Reducing the
size of the bar could have positive and negat ive impacts. Thc_"
salinity profiles in the area of the oyster reefs could change.
Furthe( study would be needed to determine the detriments or benefits
of reducing the bars dimensions.

Di s po sal in the gulf will result in the loss of soine benthic forms.
9owever, we believe that this disposal method would result in less
dam ging impacts than the current method of disposing in the sound.
Impacts of this action could not be quantified using HEP. A
monitoring program to determine salinity shifts and other possibl;
project impacts should be implemented.

Other impnacts that could not bp quant if ied relate to qecondarv
1,,velopmont ';tin.ulated by the (eop-r channe 1. Maximum us,, ot exi.t in -
iiar 2or sites should be ,."Icouragod. Ihe 7LWCY" iS cirrently iavoved wiLh
i ii', r ,ng, harbor plann ing through t')e' State oF Mis s i ppI' S ; ci'il
'l i enen\nt Area (91A) pro iir.r'. lop mlIv, the S IA pltii ,; [I provi:l, a
!n 'ans for futuirc w, rl Iud tos', - to h2 v iideJ oi idc uat ( a t
- O,,; fl sat . . .-

Coastal B'Brrier Resources Act

The Coastal Bar riers Res ources Act (CBRA) (PL97-348 , enacted on
r)c tober 18, 1982, is broad legi stat i in resulting from Congressional
conco rn ovt r burgeoning F,der.;l oypcnditires in coastal ar2as. Most
c,;ncern as voice d )Vr expeudltirs in coastal barrier areas which

. ;" .- . . " ,.



f j .1 i o r Ar s ic rhanwe rr n ant"" 0 1 1 . VI 1,

- 1 , n , I i minimize the loss of Anmw u i A . we, hif

n d i t ' o " r , ral i voat .oe , and damage to Fish, W i KI W t. and ..
. vr ua utYAI resou. ,s associated with co;:-li harri,.rs. CBRA

Lb ih i > th Cast aI Barr i r Resources System (CBRS) con>,*ti, of

-'esf units alao the Atlantic and GulWf coasts.

Undcr CBRA, no new ex1penditures or new financial assisLance may be
iai - a,/ai Iable under authority of any Federal law for any purpose
within t ,e CBRS, except as provided in Section 6 of the Act.

O nd it tree or i nancial assistance made aiailable under authority of
-v ned .:al iaw sita'l !)r new if:

"ki) i aany ca s with respecL to which qnecific appropriation iK

l- Ii il ru i , no 1]iIIOV for conLtrmuct io or purchase purposes was
, 1i., '.td h" f re the di t, of I c",mactment of this Act; orn

0 ) C' I t V v i 'nt for th )l Tld, tur ,r f i i',

I : - A, id- h- . ' date of 1Ta2tIoPo ,t

- ' ; , c t' -P L I . do . ] F,,i .1 k t ..r cons I I " .

i h F- ,0 p r ':1 it ,I khP I -tt vri r, may oak'. bider;2> I txpendit,:e'q or
I ic i1 is i tanc, ava 1able within units of the CBIRS if tic

l SO On ion Kls withiii the following exceptions:

i faci i itns necrssary for enu.rgy exploration and development

sh i I channel maintenace atnd dredge disposal

I) maintenaince uf highways

*miliroiry activities essentia!l to national defense

; Coast Guard facilities

41 Activities permitted, if compatible with the purposes of the

CBRA, including:

(a) management of fish, wildlife, and their habitat

(b) establishment of air and water navigation devices

c , r , undor tie Land and Water Conservation Act and
C,- i1 al !.on? magerment Act

I, *',i ',flcy .act ions rlatod to disaster relief

7-t)-
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(f) maintenance of roads not a part of an essential system

(g) non-structural projects for shoreline stabilization.

These activities can only be conducted after consultation with the

Secretary of the Interior. This responsibility has been delegated to
the Regional Director, FWS.

As proposed, the Pascagoula Harbor Project does not appear to be in

conflict with this Act as it relates to the Round Island unit, the
only part of the CBRS found within the project area.

Endangered Species Consideration

A listing of fish and wildlife species that presently require
consideration under the Endangered Species Act and are associated with
the project area is contained in this report. The FWS has determined
the project will not have significant impacts on endangered species in
the area (See Appendix D). Since some species are currently under
status review and could become listed during the project construction
period, we recommend that you stay informed on the status of these
species along with the presently listed species. It is recommended -

that the COE take every precaution in fulfilling your obligation to
ensure that those species listed or being reviewed for possible
proposed listing under the Act receive adequate consideration. Under -. .7
the Endangered Species Act, it is the responsibility of the Federal
action agency to determine the actual presence of listed species and
the anticipated impact of the project on those species. They are
required to initiate consultation with the FWS to determine if the
expected impact will jeopardize the continued existence of that
species.

71
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ih, e' unavoidable, e c lp iitsart l i 'fiorI i 1pac-t,:

Recom!iw-,I d a. t ions

P rm anent filling of wet lands and w3ti bot toms for dr,.,dgPd
,iteriaI disposal should be eliminated from project plans. This would
ot only avoid project impacts but would also reduce project
xpenditures that would otherwise be required for compensation of fish

ind wildlife losses. Channel dimensions should be held to an absolute
tinimum to reduce dredging requirements. This would prolong the life
if upland disposal sites and reduce the quantity of material proposed
'or discharge into open waters.

All dredged material should be placed in upland or select gulf
;ites unless the intended use of such is for benefiting fish and
i Ildlife resources as agreed to by the various reviewing agencies.

'he current maintenance dredging practice of open water disposal in
he sound should be discontinued and all material which cannot be
laced in upland sites should be transported to deeper waters in the

;u I "i"

. The FWS recommends that Plan B, with appropriate mitigation, be
he selected plan. This plan would eliminate shallow open water
li oposal , and the quantified impacts are minor. Only 7 acres of
iet lauds to be created by shaving down low production upland3 would be .

.- ,ilred to replace fish and wildlife losses under this plan.

. If thie Grande Batture nourishment feature is pursued, we recommend
h 't our suggest ,I plan, wI ch basically modifies Plan D by

ii ,).rporit inw the gult disposal, as in Plan B, a-I(; th' rno rishment

)r .,xpats t, fi1, p )i i ion wcl th,:ii' b> g:cay

7.71



The FWS also recommends that the creation of oyster reefs be an
integral part of our suggested plan if the Grande Batture island
renour ishment feature is implemented. The benefits of such a measure
would far outweigh its cost. The size and location of the reefs
should be coordinated with the various state and federal agencies.

5. Plan A also results in minor quantifiable impacts but is not as
desirable as Plan B or the FWS Plan because it proposes use of the
exi sting maintenance practice of disposal within the sound. Like Plan
B, only 7 acres of wetland creation would be required to mitigate the
losses of wetland in Bayou Casotte. This plan is more preferable than
e: -her Plan C or Plan D as they are currently proposed. It deserves
further study.

6. Plan C would result in extensive fish and wildlife losses.
Approximately 309 acres of wetland creation would be required to
replace in-kind fish and wildlife losses. The FWS, therefore,
strongly recommends that Plan C as proposed be eliminated.

7. PlIan E requires the filling of 257 acres of wetland at the Tenneco
site and dredging of 10 acres in Bayou Casotte. As of now the FWS
opposes this alternative but recommends that should the action be
pursued 251 acres of wet land be created as mitigation for project
losses at Tenneco and 7 acres be created for losses at Bayou Casotte.

8. if wet land creation from shaving down low productive uplands is
implemented as mitigation, it should be developed prior to or
concurrently with project initiation. The overall detailed mitigation
plan, including wetland acreage, area, wetland type, plants, survival
rate assurances , monitoring, etc. , should be submitted by the COE for
agencies' approval prior to implementation. Compensation lands should
be acquired in fee title or, if acceptable, comprehensive easements as
part of project cost. These areas will either be managed by the state
or federal government. Cost of managing these areas over the project
life will also be attributed to project expense.

Other general measures which could further help mitigate any of the
project plans are as follows:

A. Dredging should be conducted during the late fall months
(October - November) at which time aquatic resource spawning and
migration activities are lowest.

B. Monitoring of the bay and deep gulf disposal sites should be
conducted throughout the project to determine if the proposed work is
creating any environmental problems.
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APPENDIX A -

BASIS FOR HSI EVALUATIONS

On March 21, members of the Pascagoula Harbor evaluation team met to

begin evaluation of the project area. Four species, spot, menhaden,

seatrout, and shrimp were used for these analyses.

Data used to compute HSI values for these species were obtained from

the COE. The acres of open water and marsh was 116,630 and 25,785

respectively for a total project area of 142,415 acres as computed by
the National Coastal Ecosystem Team.

The following is a case by case explanation of the species HSI
derivation. Each SI variable, means of evaluation, and HSI values are

presented. HSI calculations for wildlife species are also included in

this appendix.

A-i
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SPOT

Vl-B -Fine sands.

2 V2-29.40C Avg. summer water temperature

V3-27.6 ppt. The avg. summer salinity

V4-7.33 ppm The avgerage minimum summer Dissolved Oxygen

v5-B -Waters in this area are between 3 to 6 meters.

SPOT -HSI CALCULATIONS

VMl: Dominant Sediment Type

A) Mud
B) Fine Sand
C) Coarse Sand.
D) Shell or Pebble

* v(l) B

V(l) =.8

*V(2): Average Summer Temperature (C).

V(2) 1

V(3): Average Summer Salinity (Parts per Thousand).

V(3) =.999

V(4): Average Minimum Summer Dissolved Oxygen Concentration (MG/b).

V(4) 1

* V(5): Average Water Depth at Mean High Water.
A) 0 to 3 N.
B) >3 to 6 M.
C) >6 M.

V(5) =.3

Component Index Scores.
Food= .8
Water Quality'.3

A-2



Equations. The SI values for the habitat variables are combined

through the use of equations so that life requisite scores for spot P
can be obtained. The suggested equations for obtaining food and water

quality values for spot are as follows:

.c. Life requisite Equation

Food (F) V.

Water Quality (WQ) V v V or V

2' 33 V4 1o V5

HSI determination. The equation for determining HSI is based on

the limiting factor concept which would indicate that HSI is equal to

the lowest life requisite level. Sample data sets from which habitat .
suitability index values have been generated with the model equations
are given in Table 2. The equation for spot is as follows:

HSI = F or WQ, whichever is lowest.

HSI = .3

A-3
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SEATROUT

Vl-10.2 ppt - Lowest monthly average winter-spring salinity.
Salinity ranges from the port to the islands
range from 5 ppt to 25 ppt.

V2-32.2 ppt Highest monthly average summer salinity.

The highest monthly average summer salinity (June-
August) range from the port area to the islands was
26 to 36 ppt respectively.

V3-9.200C Lowest monthly average winter water temperature (C)

V4-31.50C Highest monthly average summer water temperature (C)

V(5): Percent Area with Submerged and Emergent Vegetation is

18%.

V(5) = 18% 25,785 acres of vegetation ; 142,415 of total area =

18%

SEATROUT - HSI CALCULATIONS

V(1): Lowest Monthly Average Winter-Spring Salinity. (Parts per
thousand)
10.2 ppt
V(l) .420

V(2): Highest Monthly Average Summer Salinity. (Parts per Thousand)
32.2 ppt.
V(2) 1

V(3): Lowest Monthly Average Winter Water Temperature. (C_)
9.20
V(3) = .350

V(4): Highest Monthly Average Summer Water Temperature (C).
31.5oC
V(4) = 1

V(5) Percent Area with Submerged and Emergent Vegetation.
18%
V(5) .35

A-4
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Life Requisite and Habitat Suitability Index (HSI) Equations .

The HSI equation considers two life requisites as its components;

water quality and food/cover. The water quality component is made up

of the habitat variables salinity and temperature and is weighted
since it is assumed that water quality is relatively more important

than food/cover. In order to obtain a HSI for spotted seatrout the SI
values for each habitat variable or life requisite must be combined as
follows:

Life requisite Equation

Water quality (SI x SI )1/2 (SI x SI )/2
v V v v
1 2 3 4=

.57335

2

Food/cover SI = .36
V "'
v-

5

The following equation is used to determine an HSI for spotted

seatrout in estuarine habitats:

HSI = [(Water quality 2 x Food/cover]I/3
HSI* -- .49181

*HSI had to be expanded to reflect marsh percentage changes occurring

over entire acreage of project area.

A-5
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MENHADEN

V3-27.2 ppt Average annual salinity.

V5-B Substrate is sandy muds from port to islands.

V8-9.20C Lowest monthly average winter water temperature (Same
as Seatrout V3)

V9-10.2 ppt Lowest monthly average winter salinity. (Same as
Seatrout Vl)

V10-2.00_mg/L-Lowest weekly (changed to monthly) DO.

Vll-A Marsh in project area > 1000 acres

V12-B Water color green on an average from port to islands

V13-31.5*C- Highest monthly average summer water temperature.

V14--27.2 ppt- Average annual salinity L

MENHADEN H ISI CALCULATIONS

V(3): Average Annual Salinity. (Parts per Thousand) 27.2 ppt

V(3)= .680

VW5: Substrate Composition. (B)

A) Mud.
B) Sandy Mud.
C) Sand and Shell.

V(5) =5

V(8): Estuarine -Lowest Monthly Average Winter Water Temperature.L

(C)
9. 20 C

A-6



* V(8) I

V(9): Estuarine -Lowest Monthly Average Winter Salinity. (Parts per
Thousand) 10.2

V(9) =1.0

V(10): Lowest weekly average dissolved oxygen concentration. (ppm)
7.00
V0l0) 1

V0l1): Marsh Acreage (A)
A) >1000
B) >500-1000
C) >50-500
D) >=50

V(11) =1

V(12): Estuarine Water Color (B)
A) Brown
B) Green
C) ClearA

V012) =.5

V013): Highest Monthly Average Summer Water Temperature. (C) 31.5

V013) = 1

V0l4): Average Annual Salinity. (Parts per Thousand) 27.2 ppt

V014) =1

Water Quality 1.0
Food =.5641

Cover =1.0

HABITAT SUITABILITY INDEX FOR GULF M4ENHADEN IN ESTUARINE HABITATS=
.901485 =.90

Life requisite Equation

Water quality (V x V )+ (V X V)+ V

8 13 9 14 10

3

Food [(V) x (v x VI
3 12 5

Cover V
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The following equation is used to determine an IISI for gulf menhaden .

in estuarine habitats:

HSI =[Water quality x (Food)2 x Cover]1/-
HSI .78

7.A
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SHRIMP

VI = 18% - (25,785 marsh 142,415 open water 18.11%

V2 = 2 - Substrate (muddy sands)

V3 = 24.4 ppt -mean salinity during spring (ppt)

V4 = 200C - Mean water temperature C0

BROWN SHRIMP - HSI CALCULATIONS

V(1): Percent of Estuary Covered by Vegetation (Marsh and Seagrass).
18
v(l) = .18

V(2): Substrate Characteristics (2).
1) Soft Bottom - Peaty silts, Organic Muds with Decaying

Vegetation
2) Muddy Sands and Sand.
3) Coarse or Hard Bottom - Sands, Shell, Gravel with Little or

no organic material

V(2) = .8

V(3): Average salinity during spring. (Parts per thousand)
24.4 ppt

V(3)= .912

V(4): Average Spring Water Temperature. (C) 200C

V(4) For Brown Shrimp = 0.8

COMPONENT INDEX SCORES.

Food, Cover for White Shrimp .29715
Water Quality for White Shrimp = .894427

Component Index (CI) Equations and HSI Determination

To obtain an HSI for white shrimp in estuarine habitats, the SI values
for each habitat variable or life requisite must be combined. The
suggested equation is as follows: L

A-9
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Component Equation

Food, Cover (FC) (SI 2  x13 fo brow sh
. x SIfor brown shrimp

V V
1 2b

1/3
S[2 x SI ) for white shrimp

Water quality (WQ) SI x SI )1/2 for brown shrimp
V V
3b 4

SI x SI 1/2 for white shrimp

V V
3w 4

HSI FC or WQ, whichever value is lowest.

HSI* = .2959

kAs with seatrout the HSI for shrimp to be expanded to reflect marsh

percentage changes occurring over the entire acreage of project area.

A-10
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WI LDLIFE

Clapper Rail

(Bangs Lake Area)

Vl 100% -Percent of shoreline of persistent emergent and scrub!

shrub mangrove wetlands bordered by tidal flats or

exposed tidal channels.

V2 = 75% -Percent of area covered by persistent emergent wetlan~s

V3 100% -Percent of emergent wet,-lands withini 15 m of Lidal
inf luenced bodies of wator.

HSI=(SIV IX SIN 2 Sly ) 1/3
11Sl=(1.0 x .75 x 1 .0) /
HSI= .91

(Singing River)

Vl 100%

V2 = 50%

V3 10%

HSI= (Sly 1 x Sly xSIV 3  1/3

HSI= (1 x .5 x .4)1l/3

HSI= .58

(Bayou Casotte)

V1 = 100%

V2 = 50%
V3 = 10%

HSI= (Sly x Sly x SIy 3 1/3

HSI= (I x .5 x ~ 1/3
HSI= .58



'.' ,' . I I h oe -. 1) h r32.00 128.418

M~haden 457. 12 $ .05 $ 22.86
Cro Ke r 17.88 $ .42 $ 7.51
Blue Crab .45 $ .29 $ .13
Seatrout 2.88 $ .92 $ 2.65

Spot 3.45 $ .20 $ .69

Red Drum .20 $ .38 $ .08

$222.40/acre

Ex-vessel price/lb. 1983 from NMFS, Pascagoula, MS

Taken from studies in similar marshes of Louisiana

Table 4.
Shows the annual commercial fishery benetits

of saving 408 acres of marsh.

Year Acres saved S/acre Total dollars

1984 0 ,$222.40 0"

1987 + 8 $222.40 $ 1,779.20
1990 + 32 $222.40 $ 7,117.00
2000 +112 $222.40 $24,909.00
20101 +192 $222.40 $42,701.00
2020 +272 $222.40 $60,493.00
2030 +352 $222.40 $78,285.00
2( 7 +408 $222.40 $97,411.00

Annualized values 196 acres X $222.4 $43,590.00.

.-<-'LL. . . > . .  . >•' . . • •.. . .. 2 -
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tudies conducted by the Fish and Wildlife Service in Louisiana hIave
.timated that similar marshes can support a sport finfish harvest of
I.4 lbs/acr,2, a manday effort oF 4.1 manday. /acre. Potent iaI
,wbined cotmaercial harves t of 576. 22 lbs/acce of estuarine-Jependent
ommercial fishes, shrimp, and crabs were reported.

able 2. Sports fishing values in terms f mandays

per acre over project life.

'ear Acres of marsh Mandays (4.1/acre) Manday value 1

984 0 0
987 + 8 32.8 $ 656.00
990 + 32 131.2 $ 2,624.00

t000 +112 459.2 $ 9,184.00
!010 +192 787.2 $15,744.00
1020 +272 1,115.2 $22,304.00
!030 +352 1,443.2 $28,864.00
!037 +408 1,672.8 $33,456.00

knnualized 196 836.4 $16,728.00

$20.00 per manday (Dept. of Interior, Nov. 1982)

)f the major commercial estuarine dependent commercial species
:fishes, shrimp, and crabs), it was estimated that over 576 pounds
jere produced per acre. This figure was derived by applying 1963-1973
Landing data (ibs) to total acres in the Louisiana study unit. A
)reakdown of lbs/acre taken f om this study is provided in Table 3
jith current ex-vessel prices . This is used to obtain a dollar
value per acre of marsh for commercial species.

C-2



WETLAND VALUES

The value of an acre of wetland habitat has often been debated and a
wide range of economical benefits reported by various authors.
Monetary values in terms of such features as fish and wildl-le - -

production, waste assimilation, and flood control benefits have ranged
from $50,000 to $80,000. (Sea Grant, 1984).

Since some features of this project (Grande Batture nourishment) could

result in saving many acres of valuable wetlands, benefits may be
attributed to the project. This could apply in cases where the Grande
Batture Island nourishment is enhancing and not mitigating the
project. In cases where the marsh preservation is applied as
mitigation, no benefits would be given. Any benefits resulting from
this action could be applied to the B:C ratio.

The FWS has established marsh values which are based strictly on
tangible items such as hunting, fishing, and trapping activities. It
should be realized that these values do not represent the total value
of wetlands for such features as filtration and flood control. In
addition, many of the values are based on potential rather than actual
occurrences. Much of our estimates were derived from similar marsh
values obtained in Louisiana coastal wetlands. (Dept. of Interior,
June 1981).

Table 1. Acres and Habitat Units of brackish marsh within
the Bangs Lake unit with and without the Grande
Batture Island Feature

Acres of Marsh Acres of Marsh Net
Target Year Without the Project With the Project Change

1984 2,220 2,220 0 --

1987 2 190 2,1981 + 8
1990 2:1602 2,192 + 32
2000 2,060 2,172 +112
2010 1,960 2,152 +192
2020 1,860 2,132 +272
2030 1,760 2,112 +352
2037 1,690 2,098 +408

Annualized = 196 acres saved over
1 50 years of beneficial life L -

Project is in place.
Without the project a loss of 10 acres would occur ,-ach year.
With the project a loss of only 2 acres (80% reduction) i S
estimated per year.

c--ii
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of Conservation and Natural Resources (Marine Resources Division), and
Louisiana Department of Wildlife and Fisheries. The following is an
itemized list of the cost of planting oysters over a cultch free area.
Since some of the Grande Batture/Point Aux Chene area could have some
cultch, this value is considered conservative and reduction in cost is
likely.

Cost and Benefits of Creating 1 Acre of Oyster Reef

3 1
Cultch material f $13.00 cy x 300 cys/acre = $4,000.00.

Seed = $1,000.00

Total Reef = $5,000.00 initial cost for 1 acre.

Maintenance Cost

Every 5 years about 1/5 acre of reef will need restoring (this will
vary with climatic conditions).

Over 50 years will need to replace 1/5 acre 10 times or 2 acres of
reef.

2 acre cost not assuming inflation is therefore $10,000.00.
Total cost of reef ai,,. O&M $15,000 over 50 years, or about

$300/year.

Benefits

1 acre of reef can be reasonably assumed to produce 900 barrels of
oysters. Each barrel is worth $10.00 at 1984 prices. 2

I acre can produce $9,000.00 per year.

Not assuming inflationary cost and benefits the annual benefits could
approach $8,700.00.

$9,000.00 = harvest value/yer
300.00 = annual O&M Cost

$8,700.00 = net benefits of 1 acre of reef per year over 50
year project

1 Assumed cultch material purchase from Louisi.ana
2 Obtained from Gulf Coast Research Lab, Ocean Spriogs, MS

B3-5
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The manner in which each cost in Table I was derived is provided in
itemized form as follows:

1. Purchase !f land - This cost was provided by the Corps o1,
Engineers for the Bangs Lake area. Upland values were estimiAted
to be about $15,000.00 per acre. This is believed to be a
conservative figure for purchase Qf such waterfront property
required for adequate marsh creation.

2. Grading area down - This cost was computed on the average price

of moving I cubic yard of material. On an average the height of
upland elevations to be graded down was estimated to be about 6
ft. This amounts to 9,680 cubic yards per acre. This times
$3.50/cubic yard is $33,880.00 per acre. (Personal contact with

consultants).

3. Purchase of plants - Cost of plants would be on an average of

about $.50 (personal contact with consultants). It would take
5,000 plants/acre if planted on 3 ft. centers. This cost would
therefore be $2,500.00 per acre.

4. Planting (labor cost) - From interviews with consultants it was
estimated that one man could plant an acre of marsh in 50 hours.
An average salary of $10.00 per hour was used. Thus $500.00 per
acre was computed for labor.

5. Reports - Reports on the mitigation would be required. This

would describe the methods, plants, etc., to be employed. A base
figure of $600.00 was estimated.

6. Botanist time - Estimated through personal contact to be $400.00
per acre. This takes into consideration that supervision would
require about 2 days per acre.

7. Proposals, secretary time - Based on an estimate from personal

contact. $2500.00.

8. Maintenance cost based on 10% of project cost - $5,538.00.

Oyster Reef Creation
(Cost and Benefits)

The possibility of creating oyster reefs in association with the
renourishment of the Grande Batture Islands has also been discussed.
Cost factors would include such items as 1) price of shell for cultch,
2) transportation cost 3) labor used for shell placement, 4) cost of
seed oysters, and 5) maintenance of reefs. The cost estimates for
these items were obtained from personnel of the Mississippi Bureau of
Marine Resources, Gulf Coast Research Laboratory, Alabama Department

B3-4
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-.11 1 Pro ;ecL -d Cost of Marih Crea, ionl P ograrn Which
Involves Shaving Down Low Productive Uplands.

A t ion- C(ML Lof Act ion

Pur--ia.,e of la)d- $15,000.00
Gradiii'g ai 1(wn $33,880.00
P,ircasing plant,, $ 2,500.00
Planting ( [abor) $ 500.00
Reports onl mitigatiOn $ 600.00
Botanist time $ 400.00

Proposals, Secretary $ 2,500.00

Pro-)ec t cost (sub) $55,380.00

Maintenance (10% of $ 5,380.00
project cost)

'rotal1 $60,760.00

The cost of land purchase, grading down area, plants, labor

(botanist time), and maintenance, are figured on a per acre basis.
Report writing, secretarial time, etc., are variable work items.

2Avg. price of land near areas (waterfront) required for adequate

marsh creation progiams.



Once the plants are in the ground the FWS usually requests that
periodic reports be submitted to provide information relative to the
status of the vegetated area in terms of survival rate, condition of
the plants, and wildlife utilization of the area.

In general, the major cost involves purchase of the site, preparation

of site, planting, and reporting on the status of the project. In
order to provide the Corps with some indication of this cost we
contacted various consultants which provide marsh creation services.
Three consultants and other individuals were interviewed for purposes
of deriving an average cost figure for marsh creation. The following
table (Table 1) shows the average cost of several major items involved
with marsh creation programs. Naturally the cost is subject to change
in acordance with project location. However, we feel the figures
provided here are approaching average values and can be used for
projecting project cost for compensation.

B-2
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APPENDIX B

Project Cost of Mitigation and Possible Enhancement Features

When unavoidable project impacts occur to fish and wildlife resources,

compensation measures are recommended. With the Pascagoula Harbor
Project, quantified impacts would occur with certain alternatives. In

such cases, compensation in the form of marsh creation will be

recommended. Funds needed for programs to regain lost wetland habitat
units should be absorbed as a project cost. The following is a
discussion of our recommended marsh creation method and cost. Also
included is a discussion on the benefits and cost of creating oyster
reefs.

Marsh Creation Method

The replacement of wetland losses can occur through several methods:
I) creation, 2) restoration, 3) enhancement, 4) preservation. We
prefer shaving down low productive uplands for such purposes. With

the Pascagoula Harbor project, another potential means to regain marsh
values exist in the form of preservation. This is because the Bangs
Lake marshes are naturally eroding and will further erode without the
project unless something is done to reduce wave energies in the area.

This could be done by renourishing the Grande Batture Island chain
which has eroded from the same energies now working on the Bangs Lake

wet lands.

In view of this, the FWS is looking at both (shaving down uplands and

Grande Batture Island nourishment) as possible means of compensation.
The following is a general description of what would be involved with
marsh creation and general cost items.

Marsh Creation (Shave down)

This involves marsh creation from shaving down low productive areas.

A large part of project cost involved with this is the purchase of
acceptable sites. Such sites have to be in areas of suitable
hydrologic regimes such as near tidal creeks, rivers, or bays.

The area must be shaved down to elevations suitable for the particular

marshes to be established. The cost of this activity varies with the

amount of material required for removal.

Once the area is prepared it is then planted with species conducive to

the area. Often this is done by a professional since conditions are
placed on these programs which require a certain degree of success.
If the first attempt fails it must be tried again. Usually a survival
rate of at least 75 percent plus is requested over a designated time
frame. This cost involves the consultants fee, cost of plants, and
preparation of area, etc.

• . -. . . . . . . ,°
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HSI Calculations
V1  % herbaceous cnaopy -50% .6 Food value
V 2 -% shrub canopy cover- 50%

HSI V + V
HSIs + 1.0
HiSI 1.0

V-NA -Crops
V4  % shrub crown cover -50% = 1.0 cover

4 HSI V 4+ V
HiSI 1.0 + E.0 2.0
HiSI 1.0

V5  5+ =1.0

Rabbit =1.0 HiSI

A- 15
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Wildlife Evaluation Species for Tenneco Area

HSI Variable
Raccoon - V Distance to water - photo .5 miles

V2 Water regime
A) Permanent
B) Semi-permanent
C) No water

V 3 NA .
V4 No. of refuge sites/acre = 5+

HSI Calculations

V Distance to water .5 mi.+ = .8

V2  Water regime A permanent water on all sides
of area = 1.0

Water value (V ox V2)

(.8 x 1) =

V- NA - Forest

V - 5+ = 1.0

Raccoon = .9 HSI

Bunting HSI Variables

V 1 % shrub crown cover =50 .

V 2 Average height of shrub canopy = 8 ft.

HSI Calculations

V1 = % shrub crown cover 50% = 1.01I

V = Average height of shrub 6' = .8
(VI x V2) = HSI =

1.0 x .8 = .90

Bunting .9 HSI

- Rabbit HSI Variables
V 1 % herbaceous canopy 70%

V2 shrub canopy cover = 50+
V3 Crops (NA)
V4 % shrub crown cover = 50+

V5 No. of refuge sites -over 5/acre
V 6 Fence rows (NA) A1
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(Bayou Casotte)

Vl 50%
Vl= .6

V2 = 100%
V2 = I

V3 = 50%
V3 = .3

V4 =~ 50%
V4 = .70

V5 = None
V5 = .1

Hs ( VxV2 xV1/6
1S (VX 2 x 3  x 4 xV 5)

HSI = (.6 x 1 x .3 2 x~ .7 x .1) 1/6

1/6HSI = (.00378)'

HSI .40
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MUSKRAT
(Bangs Lake area)

Vi 100% Percent canopy cover of emergent herbaceaous
vegetat ion.

VI 1

V2 = 100% Percent of persistent emergent vegetation
V2 = I

V3 = 75% Percent of persistent and nonpersistent vegetation
*V3 = I consisting of olney bulrush, common three-square

bulrush, or cattail.

V4 = 25% Percent of area in open water
V4 = I

V5 = 25% Percent of open water supporting aquatic vegetation
V5 = .3

HSI (V 1 x V2 V3 2x V4 x V5) 1/6

HSI 0 ( x 1 x 12x 1 x .3) 1/6

HSI = (.3)1/ =82.

(Singing River Island)
VI = 50%
VI = .6

V2 =100%
V2 =I

V3 = 50%
V3 = .3

V4 = 50%
V4 = .70

V5 = None
V5 =.1

HSI = (V1 x V xV 3 2 x V xV /

HI= (.6 x 1 x .3 2 x .7 x.1) 1/6

HiSI = (.00378)1/

HSI =.40

A-12



Hunting and Trapping

Potential hunting values with the Bangs Lake marsh hased on
similar manday use values obtained from marshes in Louisiana. As with

sport and commercial fishing values,; population trends within the
Pascagoula area dict.i-, :a the demand for sport hunting and trapping
would not decline over the project life. Hunting mandav values were
based on waterfowl, rabbit, snipe, and rail.

Table 5 shows the habitat, species, potential manday effort p r acre

and value/manday in a brackish marsh.

Table 5
Shows potential mandays/acre and

$/mandays for brackish marsh

Hunting Potential

Habitat activity mandays/acre $/manday

Brackish Marsh Waterfowl .383 $15.00
Rabbit .120 $11.00
Rails .188 $11.00

Snipe .188 $11.00

Table 6
Shows annualized value of saving 196 acres
of marsh for various hunting activities

Hunting Potential Annualized Potential Annualized 2

Activity MD/acre $/MD Acres Annual MDs Values

Waterfowl .383 $15.00 196 75 $1,125.00

Rabbit .120 $11.00 196 24 $ 264.00

Rail .188 $11.00 196 37 $ 407.00

Snipe .188 $11.00 196 37 $ 407.00

Non-consumptive .60 $11.00 196 118 $1,298.00

$3,501.00

Total annualized manday values $3,501.00

Annual mandays derived by multiplying the potential manday/acre

-' figure by the annualized acres.

2
Annualized values derived by multiplying the $/manday by the

annual mandays.
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Trapping

Valo,:s tor potential fur trapping were obtaiued by taking iai av, ,Tigit

of far price: f )r furbearer, common to hrac'ish m-;he . The, w,_r e"

muskrat, otter, raccoon, mtria, -ind mink. The value,; of the p,, Its .

were av.raged and this averi ge was applied to the average fir aninal "

harvest per acre as obtained from Louisiana marsh studies. Tab Ie 7
shows the value of an acre of marsh in terms of fur production.

-Tabe 7

Dollar Value Per Acre of Marsh for Fur Trapping

Avg. fur Annualized Total animal $ value/pelt Annual
animal/acre acres harvest per yr. average price Value

$.50 196 98 $9.50 $931.00

1 1983 prices provided by Mississippi Dept. of Wildlife

* Conservation. Fur price per dry pelt: muskrat, $2.50; otter, $15.00;

raccoon, $10.00; nutria, $1.00; mink, $19.00. Avg. price =

$9.50/pelt.

The annual benefits for each outdoor related activity for the Bangs

Lake marshes are provided in Table 8. All prices and manday
efforts/acre were based on existing situations. In view of this, it

will likely be necessary to extrapolate and annualize values over the

project life.

Tal le 8

Annualized Dollar Value of Preserving 196 Acres of Marsh

Act ivity

Sports fishing $16,393.00
Commercial fishery $43,590.00

Sports hunting and

non-consumptive rec. $ 3,501.20

Trapping $ 931.00

Total annual value of

196 annualized acres $66,683.00

C-5
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~~Unitt.,A States Department of teInterior,.:j

FISH AND WILDLIFE SERVICE
JACKSON MALL OFFICE CENTER

300 WOODROW WILSON AVENUE, SUITE 3155 _
JACKSON, MISSISSIPPI 39213

December 21, 1983

IN REPLY REFER TO:

Log No. 4-3-84-074

Mr. Willis E. Ruland
Chief, Environment & Resources Branch
Mobile District, Corps of Engineers
P.O. Box 2288
Mobile, Alabama 36628

Dear Mr. Ruland:

This responds to your letter of December 9, 1983, concerning channel improve-
ments at Pascagoula Harbor, Jackson County, Mississippi.

We have reviewed the information you enclosed relative to the Endangered
Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.).

Our records ndicate no endangered, threatened or proposed species, or their

Critical Habitat occurring in the project area. Therefore, no further endan-

gered soc-cies consultation will be required for this project, as currently
described.

If you anticipate any changes in the scope or location of this project, please
contact our office for further coordination.

We appreciate your participation in the efforts to enhance the exi,stence of
endangered species.

Sincerely yours,

Dennis B. Jon-an
Field Supervisor
Endangered Species Field Office

cc: RD FWS Atlanta, GA (AFA/SE)
SFWS, Daphne, AL

Department of Wildlife Conservation, Jackson, MS -

. . . . .. . . . . . . . . . . . . . . . . . . . . .

- ... .



I I

I p

I I

I APPENDIX E I

i ~-

I

I I

P I

I I

P.



September 10, 1984 $H I -."

Mr. Larry E. Goldm
Field Supervisor .
U.S. Fish & Wildlifeervice
P. 0. Drawer 1197

WILLIAMA A LAN Dalphne, AL 36526

rear Mr. Goldman:
MISSISSIPPI

DEPARTMENT The 93ureau oF Marine Resources has reviewed a copy of the Draft Fish &
OFWILDLIFF Wildlife Coordination Act Report for Pascagoula Harbor, Mississippi

CONSERVATION F,.rc. ,y your office and dated JunO 19, 191,4. We have also reviewed
the Sur 1vrert Jeport for the Pascagcula Harbor Project and offer the

Bureau of fal lnwirg £-mvients.
Marine Resources

.he draft report which discusse=s fish and wildlife impacts associated
w+ ' th the proposed expansion of Pascagoula Harbor is quite comprehensive

,'-, its coveraqe of the fish and wildlife resources in the project area.
L: 37. .rc-h i, formar nn rei ard inu project imnacts anticipated was also thoroiiqh

,nd oui staff utilized this inforwation in preparing comments to the
Covp7, of Engi n-&'o for the pocposed itnprovements at Pascagoula Harbor.

El cr," Keiser
o',r; MS The Bureau of Marinp Resources supports the Fish and Wildlife Service in

thei- efforts to further redu ,e the impacts associated with the
t, ..?A o alterntive plans outlined by the Corps of Engineers in the Draft

C N.i,d MS Report. We concur with your suggestion that the Corps consider a plan

Ler'neradlork which would include gulf disposal of new work and maintenance material
Morton. MS from the Sound channels, with the renourishment of Grande Batture on a

limited scale (FWS Recommended Plan E). This differs from the Corps of
A , Engineers Selected Plan E (COE/NED) and incorporates the most positive

OW;. %is aspects of the alternative disposal elements into a more appropriate

,;(,wchw Gex approach to the major disposal problems.
Bay 5!T Loul• ,!s

Finally. we .IIree that because of the disposal options available and
he( ause if the high benefit/cost ratios for this project the flexibility

' .... oexist to !Ilow for the developmrnt of a mutually agreeable plan for the

RnWc:.i- i nav ig tir i iliprovements at PascaeoLla Harbor.

e oppruc ,ate the opportunity t review your report and look forward to
w' wi h et, in develpirig a olv+ion tn the project at Pascagoula
Harbor. t

Si ncerel v

A ~ t. 
-

L. V.

} I ir-"°-""ct
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UNITED STATES DEPARTMENT OF COMMERCE

National Oceanic and Atmospheric Administration
NATIONAL MARINE FISHERIES SERVICE

Southeast Region
9450 Koger Boulevard
St. Petersburg, Fl, 33702

July 25, 1984 F/SER1I3/DEN

Mr. Larry E. Goldman
Field Supervisor

U.S. Fish and Wildlife Service
P.O. Drawer 1197
Daphne, AL 36526

Dear Mr. Goldman:

The National Marine Fisheries Service has reviewed the supplemental
report to the Pascagoula Harbor Navigation project which accompanied your
letter of July 16, 1984.

We offer the following comments for your consideration.

General Comment:

In accordance with our previous comments regarding the Fish and
Wildlife Service Coordination Act Report for the Pascagoula Harbor
Navigation Pro ject, the supplemental information presented is complete
and adequatCly addresses the environmental damage to fish and wildlife"
rosa;Irces that would occur. should the COE implement the NED P1 ain For
this project.

Specific Comment:

Page 1, paragraph 6,
reveal should be revealed.

We appreciate the opportunity to provide these comments. If you
have any further questions, please contact Mr. David Nixon of our Panama
City Area Office at 904-234-5061.

Sincerely yours,

/ Richard J. Itoogland

Chief, Environmental Assessment Branch

3 0'" -..
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UNITED STATES ENV ' MENTAL-PRC)T-PION AGENCY

345 COURTLANO STREET

JUL 1 1984ATLANTA. GEORGIA 30365

4PM-EA/WET

Mr. Larry E. Goldman
Field Supervisor
U.S. Department of the Interior
Fish and Wildlife Service -

Post Office Drawer 1197
Daphne, Alabama 36526

SUBJECT: Draft Fish and Wildlife Coordination Act Report
Pascagoula Harbor Project

Dear Mr. Goldman:

We have reviewed the Fish and Wildlife Service Coordination
Report on the Proposed Expansion of the Pascagoula Harbor
Navigation Project, and we arc,, in agreement with the
"Conclusions and Recommendations" contained on pages 72 through
74 of the report and in your letter of June 20, 1984, to
(*,ol(nel Patrick J. Kelly of the Mobile Off ice of the Corps of

vn e s.

Kijr-te that PLan C would hiavc severe impacts on wetlands and
.Iihu id L- o i mi nated from fuirt!1,er consi1 dr.3 t io'n . We, further
*irte that the Gr,.nde- Batture -s -ind eros ion probleat -liould tbe

<;lied ut not a)t thl-e e xpens 0f til ii, Ti.,7 a cres o Fi
1,I indq *ind 220 . c re s of wa t,.,rhot fom; it. S i g ing Ri ye r Is land

is roi-osed under Plain F). We agrere with your content ion that
Pla1n B, which disposes ., all1 maii t enanceo and new work materials
,it thec deeper Gul1f sites, is the(_ lteast damaging to fish and
w i I1ii.iFe resourcces and i:- thierefore the preferred plan. Plan E,
which is suggested by your off ice as a ravision to Plan B, would
be acceptable to EPA.

The repo(rt is well prepared and we offer our support in imple-
menting the recommendations as a part of the Pascagoula Harbor -

Fxpansion Plan.

Sincerely yours,

F. T. Heinen, Chief
Environmental Assessment aranch
Office o[ Policy and Management



GULF OF MEXICO FISHERY MANAGEMENT COUNCIL
Lincoln Center, Suite 881 a 5401 W. Kennedy Blvd.

Tampa, Florida 33609 * Phone: 813/228-2815

July 20, 1984
00. JUL. 8.... .

Mr. Larry E. Goldman
Field Supervisor
U.S. Fish and Wildlife Service
P.O. Drawer 1197 Z 98_
Daphne, AL 36526

Dear Mr. Goldman: .

This responds to your June 27, 1984, letter transmitting for our review a copy
of your draft Fish and Wildlife Coordination Act Report on the Pascagoula Harbor
Project.

The Gulf of Mexico Fishery Management Council (GMFMC) has reviewed the subject
document with respect to project impacts on fishery resources we manage pursuant
to the Magnuson Fishery Conservation and Management Act. Depending on which
plan the Corps of Engineers would follow, as much as 600 acres of wetlands could
he destroyed. For example, under Plan C, 75 acres of wetlands on Singing River
Island, 225 acres of waterbottom adjacent to the island, and 300 acres of
wetlands on the Chevron property would be filled. These wetlands provide habi-
tat, food, and water quality maintenance functions (cycle nutrients) that
sustain such fishery resources as brown and white shrimp, menhaden, seatrout,
blue crab, spot, croaker, and others. At least 138 fish species have been taken
from the Mississippi Sand area i/.

In view of the above, the GMF11C strongly endorses the recommendations in your
report which greatly reduce the environmental impact of the Pascagoula Harbor
Navigation Project.

We appreciate the opportunity to review your excellent report.

Sincerely yours,

Alex M. Jeign
Chai rman

cc:
GMFMC
Florida/Alabama Habitat Advisory Panel
Staff

I/ Christmas, J. Y. and R. S. Waller. 1973. Estuarine vertebrates,
.fississippi. In J. Y. Christmas (ed.). Cooperative Gulf of Mexico
Inventory and Study, Mississippi. Cult Coast Research Laboratory, Ocean
Springs, Mississippi. pp. 320-434.

A council authorized by the Magnuson Fishery Conservation & Managetnent Act
E.-5 ,.
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July 30, 1934

Envi ron antal Comi.iance
Section

Dr. Richard L. Leard, Executive Director
Misslsai~pmi Bureau of 'larine Resources _
Post Office Box 939
Long Beach, Mississippi 39560

Dear Dr. Leard:

Pursuant to the requiremente of the Coastal Zone Management
Act, please review the proposed improvemenc of the Federal deep-
draft navigation channel at Pascagoula Harbor, Jackson County,
Mississippi, for consistency with the eississippi Corstal Protr=.
Upon coletien of your revie's, we request that a Certification of
Consistency be granted for construction and five (5) year malnta-
nance of the project.

Euclosed to facilitate your review are a conpleted applicatio.

fo= and 7aebilft.7 Rport, Volumzs I and II, contaianig tha
Environmeun"l Ir-act Statement for the proposed activity, A State-
menC of Consistency based on our review of the Ysaisaippi Coastal
Program is included on the application form. We have determined
thar the proposed action is consistent with the program to the
maxi m extent practicable.

If you have any questions concerning the proposed action, please
contact Mr. Curtis M. Flakes at 205/694-4108.

Sincerely,

Lawrence R. Crecn
Chief, rlAnnn eivi ort

&,clon.r"



September 21, 1984

Mr. Lawrence R. Green, Chief
Planning Division

ss'y"'U. S. Armny Corps of Engineers
P. 0. Box 2288

AM A ALLAIN Mobile, AL 36628
Governor

Dear Mr. Green:
1AISSISSIPPI With this letter we are r.-;pondinq to yie rY July 30, 1084 -rt Ler rea'iestiria
:PARTMENT isec ee~rainirtw ro
FWILDLIFE our, concurrerce on /ouc erri;itnydteinaJ frth:os-. Ud

SERVATION Harbocr Prcoject as descr-iled in the D,-H ifrs i iP' the Draft
Environmental Statemient. Presently, e ~lthat the is~r ns)': rioe

Bureau of for consistency review for several r'e.f i-
e Resources
.O 0Ora~er 959 Fi rst, on July 18, 1984 we- received a requeztt r Mr. ti 1 ,u '

each, MS 39560 Chief, E-nvironmental and Resources [iran i vfor c nton't
(601864 4602 Fesb11tReotadte r trv e'''t Ta t'--r' ti
Entorcemeint F a i i iy R p r n h r f t--:- -r It

rision -374 3205 navi 'r-ti on i mprovements at Pascagoul a uirr it was our fili n,
that our comments anrd those of others woould be ispri in fl,(- !)reparation

omminssionefs: of the final reports.

Edmund Kersr icrep-ided to this rajues' rn 2o uL~ 1~' i r . '2
Oxfoc. MS

a. Rec:. -.' t' fie rr- ]-r f rei

ieee ervc ] tj t": I 'l' ' - . r -'

- ~~ r
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a L . I~ ' .C v AC L 0 .),1 ~r t 1 ,I1 .7)

~~~~~I ,'i in rt:v Signi fic ant resources and

r !,q me, 3 ' 2.faiii Stud i,.s concerninp, chnne1
a at P & 3. a-,o'2r , . . i ss;sio3i A map of tlie study are~i

F ven thouzl . belijeve that manv of the resources andA iss'ien
-o, e tr, .1ertified through your eFforts (-:" the Mississippi "otind And
Al ~ :teag Studiy -tn.! infot-mal coordination on this studiy, w.e wait t c.

en!41i14 hJlt all Osignificant issups are identified prior to coordinntion of
Z:ha dzafc. ?nvironrnental T-z.pact statement in ifrch 19R4 .I

Pre',il-inar: determinationg indicate that channel imorovements ouid

~nv ) VP den'ing exit:t. cAnnelq to AnnroximateL', 4? et.Th is woi L!
Ln. t new work cnantities o' ) 4 mi I ion cubic yarrds with maintenanc-

it- it io; involin,2 nrpro- tvately 5 verc,,nt greate r nmounts than culrrenru
q U A! ;,-3 . P~iapo!:1 options currently ' beinR considered include use of
q~ Io~~ivfer lsiAnd, thin laver dispog-i in '"ississirpni Sound, onen w'atpr

A>iit d lapns al , islind novr-qhment and i a Iand creatLon.

~) a~4 ic. s ir -7,oer-ir.q otir (.,irrtnt schedule, W.- Woul-f annrecliste

rec~:.v~7 cur coi-nmr.Ls hy January 13, jPI4. Any q~uestions should he
r o Frt. Thsqart lves? er vee oF our Environniental. g tudieq irv

Fi.ron q#e(cxon ac (205) ~~ 2 or FTq ',77-2 724. Thank you for your
~ *r~i~cqin this irportanL msttpr.

W"Illis F. 1Thiland

Ie~iources Rrinct-
Plonrnir-z T)Ijiufl
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SAMPD-ES 15 December 1983

SUBJECT: Pascagoula Harbor Deepening Study

rorynander

Sth Coast Guard istrict
ATTN: Ens. ')avid Thomnson
TintL .oizs Feederal Ruitdin'

5C00 Camp Street
New Orleans, TA 70130

1. As Dart of the .scoping nrocess as outlined in tbo.n,-il on Vnvirormental
IuAlitv Regulations for Tmnlementirv the Proced,,ral Pro,.:ionI L" , tIf e National
Fnviror'ental Policy Act (40 CF7 Part 1501.7), 'var ; reaueqting your input in
identifvinr significant resources Ynd issues which haul.1 be addressed in the
feasibility studies concerniny channel improverwnts At PAsCavo,.la 9arbor,
Mississippi. A mao of the study area is nrovided As Inclosure 1. Fven though
we believe that -any of the resources and issuesi have been identified throueh
your efforts on the Mississippi Sound and Adjacent Areas Study And informal
coordination on this study, ve want to ensure that all si~nificAnt issues are
identified prior to coordination of the draft Environmental Impact Stntement
in March 19R4.

2. Preliminary determinations indicate that channel improvements would
involve deenening existinR channels to approximately 42 feet. This would
result in new work quantities of 14 million t:,uhic yards with maintenance
activities involving approximately 5 percent grenter amounts than current
aiantities. rn[arosal options currently beine cons i'ere-4 include use of
Sinping qiver Island, thin layer disposal in Mississin.i qound, open water -
d1 isposal, r.ulf disoosal, island nourishriont and inlnnd creation.

1. To assist us in meeting our current schedule, we wr)uld appreciate receiv-
inp voir cormments hv 11 .anuarv Oz&. A nv qtet stions should be rddressi-d to
Dr. qusan Tveqt,'t peas of our w'nvironmertal :tldis and -vaii ion qte'tion at

(205) 690-2724 or FTS 517-2724. T ink you for yo,ur a[itance in this
irportant matter.

CIl I "c : ' v. r ,,; ". '=.

P~~~ I P in7•4T
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7. Create jiore effuctive bar-rier island protectioni again~t -,ori id

B. Deep water disposal.

9. Develop the area wezst of the FascaGoula River and south of Highway 90.
(See itei 1 aga--n.)

10. Restore and expand the east end of Petit Bois.

in sunary, because of' the heavy dependence of per capita inco.ie in Jackson

county on injustLrial Lrowth and development, significant interest continues

to rei~iain on expansion of Pa-caigoula Harbor. Expansion of onshore harbor -

facietes wI- require inclusion of now existing marshland into industrial
developmient area. LoLically, Jackson County resident,- would prefer that
avj.abe draede isateral be used to minimize development cobts.

9.Lh reard to tu proposed barof e channels, both the eaiwt an a y9." leg,
couyrest on ii erain r the a vel. However that interest oas been tempered

to redi in. Firast proraity racrbrajrE; expansion of the incsonre h o.p

W:-rt j ies--er pr iort ty t-, to, r laced on both. thc east and west le-
[hic Cf Ch~rlc~a .

F ' XL p uiL I C .[ti' t- v !I.u

'. '.ram it publ ic :1Cc i:,2 x. . it:,li u 1*. Aug~rt. ]98' <it- I'iL,c 1tgfluI,5[']

j ;i j ) ip , t ,I I t'TQ t !1h(' rcsui :- of tl's studv t-o thU p1b i A
71i St tdrv t .I I : t( i f ) II

I
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PASCAGOULA HARBOR, MISSISSIPPI

APPENDIX E

PUBLIC INVOLVEMENT AND COMMENTS

GENERAL

Formal public meetings were held on 15 March 1967, shortly after the study
was initiated, and again on 9 May 1972, after the study had been
reinitiated. The meetings were held to permit local interests to express
their desires, views, and opinions in regard to the advisability and
justification for modifying the existing Federal project. Since those
meetings had indicated that those local interests were generally supportive
of channel improvements, when the study was resumed for the third time the
decision was made to omit a formal meeting. Informal contacts indicated
that the general public would still favor widening and/or deepening the
project. In addition, since the Mississippi Sound and Adjacent Areas study
was already in progress, and task force meetings for the Pascagoula Special
Management Area began shortly after this study was resumed, there was
considerable coordination and input between all three studies. An informal
public workshop was arranged after the study was well under way.

* PUBLIC WORKSHOP

The Mississippi Cooperative Extension Service, Sea Grant Advisory Service,
sponsored a public workshop on Pascagoula Harbor in Pascagoula on 17 August
1982, to discuss two items:

1. What should be done with the dredged material resulting from new work
and/or maintenance of the project?

2. Was there still public interest in the barge channels proposed to
connect the harbor areas to the GIWW west of the present intersection? If
so, to what extent?

Those invitcd included city, county and state officials, as well as,
industrial leaders and those recognized as having a major interest in
environmenta] matters. Equal numbers of individuals with environmental
intere-..s aond -ndustrial development interesto were invited. However, at
the mc ting, those with deviopment inttrests outnumbered those with
enviroAL,~tnta! concerns. The results of the workshop, paraphrased slightly
for orevity, follow.

The ten most important items suggested for dealing with dredged material,
in order of importa:,r. were:

3 4



SECTION E-1

SUMMARY OF PUBLIC INVOLVEMENT

I



PASCAGOULA HARBOR, MISS[SSIPPI

APPENDIX E

PUBLIC INVOLVEMENT AND COMMENT
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
40 1,o e REGION IV

345 COURTLAND STREET
ATLANTA. GLORGIA 30365

MAR 5 1985

4PM-EA/RGR

Mr. Lawrence R. Green, Chief
Planning Division
U.S. Army Corps of Engineers, Mobile
P.O. Box 2288
Mobile, Alabama 36628

Dear Mr. Green:

This response is in regard to your letter of February 8, 1985,
concerning a Gulf of Mexico dredge disposal site off the
coast of Mississippi. We are in agreement with the concept
of finding a suitable disposal site within a 14 mile zone
south of Horn and Petit Bois Islands in order to save addi-
tional costs of transporting dredged materials. However, we
must caution you that suitable site-specific investigations
are necessary to assure that an environmentally acceptable
site(s) is available within this 14 mile zone. Based on your
experience of finding sites within 16 miles offshore of
Mobile Bay, you should be successful off the coast of
Mississippi. Should suitable sites be unavailable within

- this zone we would have to look further offshore.

We look forward to working with you during the site specific
designation studies during the port authorization phase of
this project. Should you have any questions, please contact
Reginald Rogers of this office.

Sincerely yours, L

.- T. Eeinen, Chief /-
Environmental Assessment Branch
Office of Policy and Management

L

D-1O-1
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forwarding a copy of your letter to the Board of Engineers for Rivers
and Harbors so that your recommendations may be considered in the Secre-
tary of the Army's final decision on the project.

Should you need further information do not hesitate to contact me
directly or contact Mr. Curtis Flakes or Dr. Susan Ivester Rees of Environ-
mental Section at (205) 694-4108 or 690-2724.

Sincerely,

Lawrence R. Green, Chief
Planning Division

Enclosure

D--9-5

.....



September 27, 1984

Environmental Studies
and Evaluation Section

Dr. Richard L. Leard, Director
Bureau of M'arine Resources
,lUssiSippl oepartuent of Wildlife
Con ervation

Post Office Drawer 959
Long Beach, Mississippi 39560

Deqr Dr. Leare.

Reference Is tiade to your letter of September 21, 1984,
cencernng coastal zone consistuncy for the Pascwc'ula liar1or
.:.e-(,enlng project. Ou! Firn! nvironimntal 1r:rnct St-iteent (" n),
w' Ic. i nransnItt,-d t, otr hi; Ler au 'iorit y, ccu,;idered

r.3 re'",>d tc aI crect o - .veu ,n ,-rrft CTS inc!ur:'
r cotr-ert. i,:t v_ tc prv:i Li of cros!on 'cntrl at Grano

i ur , , + .. .. . '--,, " r I' .rk.st in rwtct - wet I.,i.

*.--.

t 'I

I r . .I U. . . . ..T? V llrSrI.

: : il Fe Servl.., ,  - - ... -. coi!y ol t). F. 1 4 3i be 1;,ade availal,ic I
tr you as soon a. p'stile.

* In conclusion, we rciterate our consistency detcro4nation for
the selected plan uhich was providbd to your a'-,ncv on July 30, 19S"4;
the Pelectcrd plan iti consistent with th( "Ississinpi Coastal Prno'ram
(',P) to thn rnxt,-ia extent practicable. Thus, State agreement tylth p

'.- our Cnnr.bL-,cY d(termln1ation i,is prcurfed since no response wa3.'
. received from your ai.cncy wittin 43 1ay in accordance with 15 CP,

143').41(n) ,:id Chapter VIII Section 4, 'art TV Cl.c. of the MCI'.
Althoui'h songistency agreement with your constal program has been
presumed, consistent with Federal and State regulation, we are

D

Ii D- 9-4"•

• . . . . . .. . . . . . . . ..
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Mr. Lawrence R. Green
September 21, 1984
Page two

b. Develop a plan of ifflprovement that meets the needs of
present and future navigation and minimizes the impacts of
dredged material disposal. The plan should also contribute
to environmental quality and enhance recreational values."

We would greatly -ppreciate your response to our September 10th 11-tter
and consideration of a revised plan encompassirv; these suggestions. Once
we have received this response we 4ill be in a position to determine
coastal consistency for the Pascagoula Harbor Project.

We are looking forward to working with the Corns to develop a pli; which
* will provide a solution fot the existing navigation problems and ,rhance

the economic and environmiental quality of the area.

Sincerely,

Richard L. Leard, Ph.D.
Bureau Director

RLL:PLL:gb

I)- )- 3

| . . . . . . . . . . . ..•



Mai I in? List

-1r. Charles L. Blalock, gxec,,tiv, Director S, ohern .:sYK rpi ?li:vz
D,o.p:rtment of Natural Resource s ')"V 1io Tme -t L strIct

Post Office Box 20205 1020 111d .V ,,11,-
Jackson, Mississippi 39205 (i1 L L sissippi 39501

Mrs. Deborah Franklin, Coordinator Gulf Regional Planning Corrnnis,;:.,n
A-95 State Clearinghouse Post Office Box 4206
Department of Planning and Policy Gulfport, Mississippi 39501

1304 Sillers Building
Jackson, Mississippi 39201 Regional Admini5;traror

Environmental Protection Agency

Dr. Richard L. Leard Region IV, 345 Courtland Strt., N.
Department of W idl ife Conservation Atlanta, Georgia 30308

Buronu of Marine Resources
Post Office Box q59 Mr. Larry Goldman, Field S.rv's~ r

Long B ,ach, Mississippi 39560 Division of Ecological Ser'is
IT. S. Fish and Wildlife Servi,

Mr. Robert Seyforth Post Office Drawer 1197
Mississippi Bureau of Pollution Control Daphne, Alabama 39526

Post Office Box 10385
Jackson, Mississippi 39209 Dr. Edwin Keppner

National Marine Fisheri,- .servi.,
Dr. Harold Howse, Director 3500 Delwood Beach R,-id

, Gulf Coast Tesearch Laboratory Panama City, Florid 32a)"
East Reach Drive
Ocean Springs, Mississippi 30565 Gulf Islands Nationl Se:3shore

Co,.tal Field Besearch Lab,,r,,t

- Dr. James I. Jones, Director 3500 Park "oad
*- Mis>, sippi-Alabajma Se? GrauL ConsorticI nn vl rins, Mis I S 'ini ')

Ca'-]oir Building

* Gut F Coast Research Laboratorv .,)7rqan.,-r
Ocoan Sprines, Mississippi 39565 5th Coast G uard District

AT"": Fi3. David Thompson
S Mississippi Chapter, Sierra Club Hai- CCgs rederai Building

I 101 tikorv Drive Th 
2 amp street

Lorn Beach, Miss3issippi 39560 Nh-w 'r ,,.:', L,':is an.,

M'-!r. Paul Pella

Ja-cison County Port Authority

*- 3033 Pascagoula Street

. Pascagoula, Miss3i-ssippi 39567

" Pascagoula Bar Pil 1ts AssociaL ion

Post Office Box 2156
Pa agoll a, Mi-ss ipp 39567

- ,i.i siopi C~a: Aud,hon ,occi.tv
4 U.:tford Place

Gulfnort, i ss i' pp 3°0

- - - - - -
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SOUTHERN MISSISSIPPI PLANNING & DEVELOPMENT DISTRICT

January 5, 1984

Willis E. Ruland, Chief
Environment and Resources Branch
Planning Division
Department of the Army
Mobile District, Corps of Engineers
Post Office Box 2288
Mobile, Alabama 36628

Attention: Environmental Studies and Evaluation Section

Dear Sir: 0

The Southern Mississippi Planning and Development District is in re-
* ceipt of your letter dated December 15, 1983 requesting a reply by
"" January 13, 1984 concerning input in the identification of resources

and issues that should be addressed in the feasibility studies relat-
ing to channel improvements at Pascagoula Harbor, Mississippi. It is

* the District's pleasure to be of assistance in this matter.

* Briefly stated, preliminary findings show that contemplated improve-
ments to the channel would involve: (I) deepening channel depth to
approximately 42 feet; (2) new work quantities of some 14 million
cubic yards; (3) an increase in maintenance quantities of about 5 per-
cent more than current amounts, and (4) proper disposal of the gener-

*" ated materials.

A 42 foot channel depth will provide an improved safety of movement
for all waterborne traffic and ships of greater draft. The reduction

of navigational hazard through channel improvement should engender
greater use of port and harbor facilities by oceangoing vessels and a
corresponding growth in the volume of world trade. It is the Dis-

* trict's ccunsidered opinion that improvements to the harbor channel
will be of direct benefit not only to the port facility and adjoining

*- communities, but also will have a positive impact upon the economy of
the coastal region.

1020 32ND AVENUE CULFPORT, MISSISSIPPI 39501 U S.A. (601) 868 2311
• T :~-2-6 i -

.•. • . ......................-............... .........-......................-....... ,.--................-.......-.......-..-...-............'.
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Willis E. Ruland
Page Two
January 5, 1984

Key to successful completion of the Pascagoula Harbor Channel Improve-
ments appears to be proper use and disposal of spoil so that quality . -

of the environment is protected while useful applications of dredged
materials are maximized. The Bureau of Marine Resources, designated
state agency for management of the Mississippi wetlands, has an active
Special Management Area (SMA) Tsk Force that is involved in spoil
management under the Coastal Program. Useful applications of spoil
have been under study by the Corps of Engineers for a number of years.

it is the District's hope that spoil disposal problems will be re-
h solved in such a manner that the substantial economic benefits of the I

project may be realized. Thank you for this opportunity to express our
comment s.

Sincerely,

Volney6 J /ssra r. [[--

Special Projects Officer

VJC/rwm (0941P)

F 2I

............................................................
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GULF COAST RESEARCH LABORATORY
EAST BEACH

OCEAN SPRiNGS. MISSiSSI--Pi 39564

% , " T-E DIPECTORS PUC-

January 10, 1984

Mr. Willis E. Ruland, Chief
Environment and Resources Branch
Department of the Army
Mobile District Corps of Engineers
P. 0. Box 2288
Mobile, AL 36828

Dear Mr. Ruland:

In reply to your request for input in identifying significant re-
sources and issues concerning channel improvements atpa.sa.cgoula
Harbor, Mississippi, we also believe much of the work has already
been incorporated in the Mississippi Sound and Adjacent Areas
Study. Like the Gulport Harbor Project, the deposition of dredged
materials appears to be the most significant environmental problem.

Although no details were given in the list of disposal options you are
considering, island nourishment in the vicinity of Horn Island Pass
appears to be both environmentally acceptable and economically feasible.
You might also consider nourishment of east side of Round Island if you
are not presently doing so. It has been severely eroded by past storms,
has little or no marsh areas which would be destroyed by this action
and has historical interest (lighthouse).

In the Master Plan of the Greater Port of Pascaqoula Area Port, Harbor,
and Industrial Development,published by the Jackson County Port Authority
(September, 1975), the Authority proposes using dredce spoil to build
and extend the area south of the Chevron, U.S.A. plant. This action
would further restrict the westward current drift within the ,ississipri
Sound, as wefl ds destrcy a larqe area of viable salt marsh. Serious
co side frat:, s hu uld be given to these prcau in csnsi nc a---"
dit O.sa] oFtlori in this area.

:inc~rev, -
/ c- /

iaroiJ D. Hcwse
Director

mlf

. . . "J|
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Tennessee Gas Transmission T r..
A T e e o C :r~t ar v '.) B ,, ? ., .1

3, "!37 2 31

January 25, 1984

Mr. Lawrence R. Green
Corps of Engineers
P. 0. Box 2288
Mobile, AL 36628

Dear Mr. Green:

This letter is to confirm our verbal response to your written questions of
January 3, 1984 concerning a proposed LNG receiving terminal at Pascagoula,
Mississippi.

A major priority for using the Pascagoula site as an LNG receiving
terminal would be an overall channel with both a minimum width of 350 feet and
a minimum depth of 42 feet.

This would allow the use of fully loaded, 125,000 cubic meter LNG tankers,
although still requiring a restriction on inbound channel speeds. With
reduced speeds in a 350 foot wide channel, stand-by tags may still be
required, however, the average number of tugs would be reduced.

Our existing studies and simulations do not estimate the minimum prudent
tug requirements for various weather conditions and channel configurations.
Therefore, a quantitative answer on tug requirement reductions for a given
channel configuration is not possible.

If additional clarification is needed, please call me or Mr. Rex Tidwell. . -

Sincerely,

V. V. Staffa
L

VVS/j i

Attachment

....



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

4( -¢"lt REGION IV

345 COURTLAND STREET

4E-ER/WT ATLANTA, GEORGIA 30308

Mr. Lawrence R. Green
Chief, Planning Division
Mobile District, Corps of Engineers
P.O. Box 2288
Mobile, Alabama 36628

SUBJECT: Studies for Improvement of Navigation Facilities,
Pascagoula Harbor, Mississippi

Dear Mr. Green:

This is in response to your letter of November 27, 1979, requesting
information on specific problems and profile data in the area of the
proposed studies on Pascagoula Harbor up to Dog River Mile 6.

Some water quality and environmental problems do exist in the area and
any development of port facilities should be done with due consideration
given to existing problems so that the present difficulties are not
aggravated.

The study area contains five municipal waste treatment plants. The city of
Pascagoula operates three of these plants and the city of ',loss Print
operates two plants. The Pascagoula plants consist oc -:, Screet
Plant which discharges 3.55 mod into the Pascagoula " - E-stside
Plant which discharges 0.,6 xc, into the Pascacouia River and the Bayou
Casotte Plant whicn di:;, crges an esti.ato~ .:6 mqd into Bayou Casctte.
The Moss Point Plants crsst of the YacFarl -, d Street Plant .,,hi(:h dis-
charoes 1.35 mcd into Co,,rds Lake which drains into the Escatawna Rive ,
and the Dantler Street Plint wni~h discrarges 0.70 mgd into the East
Pascagoula *iver.

The last 01l reports shc,,, that the Pascaaoula plants are having problems
removing the required amount of suspended soli,-'s, vhile the BOD level is
adequate. The Bayou Casotte arm of the harbor is confined and has a small
drainage area and does not have good flushing. There is a proposal to
abandon the Bayou Casotte Plant and treat the flow at the Foster Street
Plant.

The Moss Point trickling filter plants wero achieving secondary treatment
plant levels as of the last 0&M report one year ago.

................. .......... ....... ..
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Water q-aity pro le~ns are complicated by the configuration of the harbor
chnnnels 7nd spoil les. Virtually all 'pollutants frn:v the treatment - -

systei s and s:'rface runoff from the Pascagoula, Moss Point, and Bayou
Casotte a:-,2,as ente'a" the triangular area of Mississippi Sound betv, een the
Pasca:Jcula and the Bayou Casotte approach channels. Continued overboard
disposal -f dre1.ged spuil in the present manner will gradually choke off tne
east-West littoral currnts al-in the north shore of Mississippi Sound and
adversely affect v-ter Quality in the recreational areas along the shore
to the east and west of the harbor area.

Another related effect could be an increase in the erosion along the barrier
islands resulting from the deflection of the natural littoral currents along
the north shore. The flow of water through Mississippi Sound will take the
path of least resitance, and with the flow progressively being blocked off
along the north shore, the current will increase along the barrier islands.
Another condition aggravating water quality problems along the north shore
of Mississippi Sound is the hundreds of storm water drains which discharge
into the shallow waters along the shore. Many of these drains contain
septic tank seepage.

For these reasons, the Environmental Protection Agency has consistently
6 recommended Gulf disposal of all materials in the Mississippi Sound channels

which cannot be deposited upland:

Another problem related to harbor expansion is the location of suitable up-
land disposal sites. Some of these problems were discussed in detail in
our review of previous reports such as the "Master Plan, Greater Port of
Pascagoula Area Port, Harbor and Industrial Development by Michael Baker, Jr.,
including a Bulk Transfer Terminal at Bayou Casotte, Pascacaml3.,,, covered in
the Environmental Protection Agency letter of March 15, '-7 :,;.'igation
improvements at Krebs Lake, Mississippi," covered in our lecter of June 21,
1979; and the Environmental Protection Agency letter of May 28, 1978, rela-
ting to the maintenance dredging of the Pascagoula River, Jackson County,
Mississippi, (SAMOP-S-PN-FP 78-00909-E). Since the upper Pascagoula and
Dog River Harbor areas are fringed with marsh and wetlands considerable care
must be taken in selecting spoil sites which conform to present standards
with regard to wetland protection.

The best water quality data on the river systems can be obtained from the
state.

Sincerely yours,

"Athr G inton, P.E.
• . Federal Activities Coordinator

Enforcement Division

cc: See Attached v-l -



:c: Area Office
U.S. Fish and Wildlife Service
Jackson, Mississippi

Mr. J. Paul Smith.
U.S. Fish and Wildlife Service
NSTL Station, Mississippi

Mr. James W. Warr
Alabama Water Improvement Commission

Mr. Hugh A. Swingle, Director
Alabama Division of Marine Resources

Regional Director
National Marine Fisheries Service

Mr. John Hall
National Marine Fisheries Service

.. . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . .



0 S

. UNITED STATES ENVIR©0NtMENTAL PROTECTION AGENCY

FEGION IV

345 COURTLAND STREET
ATL.NTA. GEORGIA 30305

JAN 2 0 1984

4PM-EA/RGR

Willis E. Ruland, Chief
Environment and Resiurces Branch
Planning Division
U.S. Army Corps of Engineers
P.O. Box 2288
Mobile, Alabama 36628

Dear Mr. Ruland:

This is in response to your December 15, 1983, request for
identifying resources and issues which should be addressed in
the feasibility studies concerning channel improvements at
Pascagoula Ha rbr Mississippi.

These studies should adequately discuss the ecological con-
sequences of each of the alternative disposal site options,
e.g., effects of constructing islands in the sound on water
exchange. The loss of fishing habitat, such as grass beds
and bay bottoms, should be minimized to the maximum extent
possible.

We are providing the following priority list of disposal site
alternatives that include the sites the COE is suggesting
plus this agency's preferences. Our first priority is at the
top of the list with lesser priorities following. The last
three (10, 11, 12) on the list are unacceptable and should be
eliminated.

1. Upland sites with reclamation of materials.
2. Upland sites.
3. Ocean disposal.
4. Non-upland site with reclamation of materials.
5. Expand Pitit Bais Island.
6. Expand Grande Batture Island.
7. Horn Island "B".
8. Expand Singing River Island slightly (only to North).
9. Sound Island.
10. Point Aux Chene.
11. Expand Horn Island.
12. Point Toussant.

• . , . . " . ., . . - ° . - , • - % . . . . . . , . . -
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appreciate the op; )rtunity to revi ew th: s subject and
ovide c-mments. We wil' I o-ntinup- I oprovide assistance
rectly aind also thra-ug h the, SMA pro~cess fur coastal
ssissippi .

ncerely yours,

ep r N.Moore, Chief
vironmental Review Section
vironmental Assessment Branch
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4P.-- A,

Mr. WL1l is F. ?uIan, i Chi t

P I . n r, ; D i v i i o .ri

At my rps of -no in?.?rs
P.O. Box 221%3
Mobile, Alabaad 36628

Deac Mr. Ruland:

This is in reference to our letter to you dated January 20,
1984, regarding dredged material disposal sites for the
Pascagoula Harbor area.

I

Difficulty in reading one of the figures by my staff lead us
to suggest that Petit Bois Island be used for disposal of
dredged material. This was an error and we prefer that no
dredged material be disposed on the Sound side of the Island.
However we would not object to clean sand being placed on the
Gulf side of the Island.

if we can provide further reviews and comments please let me
know.

Sincerely yours,

- I.-

.,---Sheppard N. Moore, Chief
Environmental Review Section
Environmental Assessment Branch

.... " ..- "................ .. . .. ........ 3. .



Mississippi Chaptern, SieUa CLub
S01 HICKCRY DR:VE

LONG BEACH, MISSISSIPPI 39560

30 July 1982

iwrence R. Green, Chief
ng Division
District, Corps of Engineers
Alabama 36628

4r. Green:

This letter will serve to express the Mississippi Thaoter's intrest
2 Pascagoula Harbor study relating to ship channel videriin and
ning. Our purpose for input at this time is to inform 'you )f our
rns and apparent needs for investigation by your able cadre o'
eers and scientists.

We are concerned with the water quality, but., on rnd he low the tu -
ar, d tne f c ored inc 'iv ha-_ upon ir, a - _' d! 2 i -r ,-IJI '

CoP. 'i, I chenne epening a .- a. cr ;2 [ . I
"I, t -I a ill a J C_,. cn -n ,,

d -r uo.i ustfiaI by.' . 'rc ,. ,
,a- tie pul ~u.en at erbo ton?

ie qoli i ke tue study to examine ,ue >eas . .F tc rn

', ves -,':ong otiers relocation of the harbor 4.ur.

e east.of-Petit Bois island; the CC St.r uct o C F i D 41- a nars,,.p,3nd
habitat island frOmTI credged spoils. 'e,'e wcl, if e ta ce' to
,mine the increased incidence, if any, of accidenta', rude oil s;.,i 112
ntentiornal Jis-harges of oily bilge water as a result of a deeser
r. Other questions which we believe should be 3nsverd by the Stud/

What is the justification for deepening the Pascagou!3 Harbor,
considering the changed circumistances since 1965 ,.vhen the stud,/
was authorized and the proximity of the Port of '.CoDile?

2. Who are the beneficiaries of a deeper, wider r. :,nne, e;'(:o are
the sponsors and their shared costs (federal, sl ot" and ioca]
governments and private user)? Does the fishing mnou'Ar
or lose overall?

?. Could the deeper, wider I-hic: channel be 'aintai, N . 'F. 2deW'3
aid? Are user fees beinr, concidered? :uDr -
respond to a major oil spill? Does te ntrhor rea..
land acreage for handl In larger bulk snJ. co.t,,inr.r .s?
What is tne berthing capacity of the naro>' fr . ; -- . . .

The burden of proo of Ahetner or not the 'l:iscaicul - .arnr ,-ect
mical ly and envi rcnmental ly sauni lies wi th 'he ,nrq. i rnoreers and ..

-- -1 •

- ,a,, -- a.. - ,................................................................................................... '-.. " "



Miississippi Chaptcrz, "5crrz C~jii;

:'e P-rt I o.;gu~ ssii~~inc*' on 2

fco tne it Z z~S a ~ : ~ 1e e:.'
for tre coa-stal en-,iv-n.r'ent.

7 hanik you for the invitnAioi to iflput' in-ForiaciK'n o.anang
Point in the planning process.

Sincerely,

CyRode,
Coastal Affairs Chairperson



CT U- Y A 'iT' : F i Y

. a -u'y iI-i .m tor. z s y several reso --t-onj 0opt 1 by the e a

?Lue Public Works Ccmmittees. Those resolutions i equested studieL' to
I termilne if modifications to the exist rig navi&-i.ionp,,'.. for PAaecv i

Harbor are war. if.ted.

The ,,resent study is primarily responsive t. the resolution adopted

-tq tember 23, 1965 by the Committee on Public Works of the United Stat' ,s

Senate which reads, in pertinent part,

"That the Board of Engineers for fBivers and Ha1rtcr- . is heresy

requested to review the repcrt of the Chief oP E:gineers on
Pascagoula Harbor, Mississippi ... with a view to determining the

advisability of modifyirng the project at this time. "

T"e other resolutions authorized study of inter-naroor barge channels.
After the study wjs initiated the Jackson County Port Authority, as local

!.pon:or, requested that study of those chadnel, s- deferred until cre

problems associated with the deep-draft channel be resolved.

PURPOSE OF THE STUDY

1-n response to current policies, plans were initially formulated to address

a wide range of water-related problems in the study area. However,

preliminary evaluations indicated that it was not practical for this study

to address many of those problems. The study considered the need for

modification of the existing Federal project at Pascagoula Harbor in Jackson

County, Mississippi, to accommodate present and prospective commerce. The

primary study area included the Federal project and all lands and waters

dlrectly impacted by the project. Plans were formulated to meet the

identified needs and associated costs and benefits were estimated. The

economic, environmental, and social impacts of the proposed improvement3

were asse3sed. The itudy was performed in 3ufficient detail to determine

what resource managiement meaoure3 or syotems ould be in the overall pub I

nt -rest It Pa-,cagou .a Ha:tor and sho'uh he recommended for Cngressic;a.
iut hr izat on.

STUDY FINDINGS

Sin wr i ,tn oh '.ei Ji-ners.oiu up to §5 feet dee:p by ., feet wL.te were
nt: U ly eon&der-e;. However, early economic sur'eys showed that, while

-I .... r;ng *inJ,'r wi.jdeninF the exl.3t, ig project was rotabLy feasible,
-, n:.<o.nri3 that w-,e very much great.,!r than tr, 7 exi.it !ng channel could rot.

: tn iSddi lton , rerout rng the chan;ei to Any extent resultod in

,rge ,luantl t t of nr,,w work dredging, w t.i attendant n igh costs anid
s ,, ,vironriie:itai prohlemns. Therefore, .if -rnat.tve 1ue n rs rerout -

.. nneJ around i'btlt Bo a I ziand and 3tragh.elring the oar channel were,



VDCEPARTMEN4T OF THE ARMY

MopiL , T ' C 0 S F t4NG INMEE S

MOB[,;: A FA MA E 3

1 F ON C F

-.oasca! Branch.

N U TT -Q &PUBLIC METIaG

AND

pUBLIC IFOF MATJOV J¢._kE

he Mobile District of the US Army Corps of Engineers has recently completed
detailed feasibility study of the deep-draft charmirl portion of the

aseagoula Harbor navigation project. This public meetinri irje'rq held to

resent the results jf that study and receive cormento fro, tre peneral
ublic.

!I interested persons and organizations are invited :o atteWL and

articipate in this meeting. It is requested that persons ha'.'-,,g imprr'tan,

acts or statements submit them in writing where possible, for accuracy of 0
he record. Written statements may be submitted at the meeting, or mailed

n advance. Oral statements will be neard and recorded and, along w th.-"

'ritten statements, will become a part of the official record.

'he public meeting will be held on:

Tuesday, August 14, 19Y4

7:OC PM
at

Gulf Ca3at Junior College Aud.ticrum

Gautier, Mississippi

e welcome your comments. Piease' review the zon~ento of thi brcchuire and

tnenl the meeting and present you' v:ews. 1i you (aro.n att r, oci y;u

ish to present a written statement in advance, 3UCh ,orresporidence :3iould

e directed to the District Engineer-, US Army Corns of Cngirleers, HoLile
Istrict, AITN: SAMPD-N, PO Box 228P, Mobile, ,1iaubia 36L28-0001.



PUBLIC 
S Army Corps MEETING
Engineers.,I lo ANNOUNCEMENT

)UBLIC MEETING WILL BE HELD BY THE MOBILE DISTRICT,

ARMY CORPS OF ENGINEERS, TO PRESENT THE RESULTS

ITS STUDY TO DETERMINE IF IMPROVEMENT OF THE

'EP-DRAFT PORTION ON THE FEDERAL NAVIGATION PRO-

CT FOR PASCAGOULA HARBOR, MISSISSIPPI, IS FEASIBLE.

tHEN? AUGUST 14,1984

7:00 PM

'HERE? GULF COAST JUNIOR COLLEGE
AUDITORIUM

GAUTIER, MISSISSIPPI

1H1O? ALL INTERESTED PARTIES

SEE ATTACHED SHEETS FOR ADDITIONAL INFORMATION



SECTION E-3

PUBLIC MEETING ANNOUNCMENT
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*PASC-AGOULA. B3AR_ PL? A2OC2ic'
2e'25 FP.ONT S2:_T

PrCT orF':E

E ;Q-? _C , CA.F1 D .

AP. 
A. 

1

TZLE... .1.-',E CA.C. - . 4

.Aa~n --_- crt
U.ti -- 'S:- 3 C oas3t Gua.rd
P.&x 2.z;--,

-9C ri ~t cna I Bank BlcIE.
M* ~ le llza, 26652

__ Pi:_ ts Ltrongly reco:uzri: s the conistz'uction of two
S c" :.in Baysu Caotte for ou;igtraffic. One set

fl.at, Zcutt of Beacon W-H, helping very much in the
P 3LI. 'f t:- C!hevron S:i.ppir.z, berthz. VIarious smrall beacons are

Z~ js I a.Y tecausez of the small zessel3 riot kncwinrz where
a-in ',.-:s '-.rcw chan.-el. Tte ,cond set located to the

-wt9>c. f s 2 and 27 or in this %i.cnity on th- flat (spoil

We arie ex-,~tr an incra_ -e inshpi~ making it necessary to
z : z -s s at rni~h.. This part -f the channel is only 225

f e * T .:s pert of the chann-l 1 , teca-se of its narrow width,.-
3 a cstt ingon the ed ~ the chann~el maki*ng 4t appear

-tcbeana-~w t~n ln-o of do ep water 1:7fee"' sloping u oac
Li.. ed i t? c-. ne' -uttound. lhit:- a 123 foot beam ship movins

s~~tjet-; !er way you are toucti!- tot zm. The existing beacons
ana ')u Y!; ::e not P' -ad in 5trai Lht lin-es -akirig it very difficult

We -'uld a;preciate ccnsideration of the construction of these

U." - . . -



aptain Wi-n. J.Ekr--y1119W

The Port Atriyconcurs 'withn the pilotLs that
he esktablishmenc: of cu-tacund ralo~tr- bot'i leg-,
f the channel is essenti-al for fth-e safe navi~>.;- ion
f ,vesstls "Ln Pascavoula.

We would be very hiappy to :7,ake wiri~gm~ S~th

:h~.'r~~o tht ou": people c 1 d ril 62 te vvc
:ri r tcninc toe c' a - S.

We thanlk you for your cnia:coaperition.

Sincerely yours,

JACKSON COUNTY PORT AUTHORITY

PAUL D. PELLA
Port Director

C P a .c ac a>r FPj lts A ssc iat:ic)n



/ICKSOA I OATY OPT UT/O1/fY

3003 PASCAGOULA STREET PASCAGOULA, M1551 ,IPPI -3 5637 TELEPHONE 7 2. 4

May 11, 1983

Captain Win. J. Bcker!..
Marine Safety Office
U. S. Coast ga2rd
P. 0. -ox 292.4
Mo'i ic , AL 36623

Dear C.yt~tn rKc:- r"

Du.iring our last cn,.e-sei:r , I i s.i:s Lh
you th. pro -c>,.cd add.'ti,--s to th' Aids to Navig:1tiDn
for the Port of ?ascagouio, 2%ississippi.

The Pancagn-ul a Ba r Pilot's Ac:sacia ion contacted
-Is ca0nc ' r.-, the es tabl ishment of two (2) autbund
ranges for the Bayou CaSotte harbs.r.

The Bayou Casotte harbor is the busies-t area
of cur Pot.- In. 1980, 75" of our traffic was in this
channrme -roximately 430 vesscls. Of these vessls,"
50 0, in excess of 0' in length aadi beams ranging
up to 125' The future for the ch-nnel becomes more
critical in that Chevron, X.A. [i ls - t com -ce
shipping coke in late 1983. The vessols that- will
be comng to the coke dock ;il 1 have a beam of as
much as 140' and a lengt[h of 830' Since the channels
are only 225' wide, and not taking into account the
shoaling Chat is caused by the lidal Col ieion , thI
total attent,, of the pilots i; required to ensure
that the vessel stays in the c,=nter of the channel.
With the onl,; existing ranges in each of the legs
being behind an outbound vessel it ncssitats'-: , the
pilot leaving the wheelhouse to walk to the wing of
the bridge to look back on the range, which many times
is restricted by the haze caused by local industries. .

cs

-" .-.

•~ ~~ .-. . .- : .. . - -. ". - -. -. ".. .- . . . . - --



-P7- OF t ANSP.. U.S.C.G., CG-3584 2-68) CPO 950-7V CLEARA N4" SHEET

3531

JUL 07 1983
Subj: Aids to Navigation in the Bayou Casotte Channel

5. (cont.) definitely on the upsurge prim rily involving vessel of greater wli> who
have less margin for error from the centerline of the channel, Lhe presen,e o" at
least one additional downbound range would sigtificantly enhance the saiety of th--
passage and avoid the necessity of continually coking back tre existing usbound
range.

6. Your consideration and further action in this matter would be apprcciate.d.

W. J. ECKER

Encl: (1) Jackson County Port Authority letcer dated 11 Ma.y 1983
(2) Pascagoula Bar Pilots Association letter dared 14 April 1983
(3) LTJG Ki'RTHY'S memo dated 14 June 1983

; ~............................ [". .............................. I........... i:i-
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nF OPr:s. S.C.G., CO38-'v2-68) CPO 950-7L,!LER.E re

Ii
Cormandlng Officer
Marine Safety Office
Suite 1900
First National Bark Bld
Mobile, AL 36602

3531 j : "
JUL 07 1983

Frcm: Commarding Officer, CG Marine Safety Office, Mobile, AL
TO: Commanding Officer, CG Group, Mobile, AL

Subj: Aids to iavigation in the Bayou Casotte Channel

1. During the course of the past few months, I have had sevc-ral occasions to visit
Lie P'ort of Pascc-guula .3ao,,/Casotte to meet with the Port Director and waterway usar
gzouL3 in the area. On each occasicn, the question was raised concerning the nced "
ior addic.:2. aids in Lhf, Bayou Casotte Channel i.n the form of outbound ranges. To
es3:h iLnq ry, 7 suggested the oroblen ba documented in writing so that it could be

ivn further study b-y this office. Enclosures (1) and (2) are letters from the Port
Director a-nd the President of te Pascagoula Par Pilot's Association highlighting
their need for dzwrbcund ranges in subject channel.

2. Fecentiv, zn officer from this unit had an opportunity to transit the Bayou
Casotte channel aiboard a Chek-rcn Tan.k Vessel in connection with a ship riding program.
1.3>4ig ned s cbse -a Chevron's offhore lightering operation. During the passage, he1i k photgraphs of the area and discussed the subject with the on-board bar pilot.

Pi's report, along with the rb~eros, are included with this letter as enclosure (3).

3. As the multi-million dollar expansion to the Chevron Refinery co-zlex in Bayou
Cas- Lte nears c nple tion, vessel triffic in this waterway will continue the already
noted rise in frequency of transit of tank vessels to include bulk carriers shipping
ccke fr .the refinery. Bare traffic will also escalate dramatically in connection
with the cwth of refinery cuto-ut. Presently, in support of the expansion that is
' '- tla-l coplezed, a continuous lighering cperation is underway approximately
z f..f miles offshore to nupply the needed throughput of crude oil, with several tank
vessels outfitted and dedicated to thidi Lhuttle service.

4. BE-vcu Casotte chan-nel has two unbound rangeo and the pilots would naturally
prefcr to se- two sets of dcwnbound ranges located in the vicinity of Beacon ill f-r
thne 3avou Casotte harbor [ as~age and another range located near buoys #29 and 27 for
t'e BAyou Cascette Charnel itzelf. The ureferred range, should funding of both ranges"
b-. u._iide, is the rnqt for the lower Ba.,ou Casotte cha.nnel in the flats at Bcuvs
#29 ard 27.

5. .eog-'nzinq fundir.g constraints for a project of t~his nature, I would supocrt
and urge the adoption of the preferred range. With vessel traffic in this area

2 L G iS UR E
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largest vessel that. t-'he present turning basin can accommodate. The larqest
vessel to utilize the Bayou Casotte turning 1hasin was 73R4' in length, hewever
-hne turning basin can accommodate a vessel up tc 950' in length. These

constraints should be no ted when, planning4 an'.', (-hannel enlargement or iredginc"
- roposal.

>eCoast Ciard does place ono-racional rest.ccie c.- the ch acnel arid the ports
R avou fCosoz:te .sind Pascagou.:i in unusual in pot.entially haza.rdcu-,

* .. nerons Unuualy lrgetowsor ~.se~sfall intco this catecory. o
*<xmpewherne',. mbl drilling unit maneIuvers in or out o the harbor, the
>anu:.. rthe Port must bIe notified of its 6imensions and advised uf the
.. zrcinc f t.owing vessels to ensure safe transport. The ilo(ts arid

..,arh rmaster- are notified and -a Local Notice to Mar.iners is b~ro-adcast to inform
ct:ner ve:ssel traffic of the situiation. on other occasions, a safety or security
zcne may be approoriate when certain types of ships transit the channel. These
,Iituation-s -ccur ilirequently and adequate notice can usually be giver, to all

in.volved parties in order to minimize disruption of normal port operations.
Moeinformation on this subject can be foun in3CF10.1,ad3CF12

and 165.

An LNG terminal was considered by Tenneco Coroporation in the Bayou Casotte
-'h- inel. However it is understood that thi- project has been placed on nold due
tounprcciictable market conditions, although the land is still available for

'cu r e conistruti o n. -f Lin LN'C facility were oventually cocnstrtacted, it would
-er'ine1nt tc rtmc7.'oc' tlht- t~ie size of t > vessels would he i1-mited bhe
.:innsir.Sof _he tl-iiriqj basin. and that a rroving safety Zone could be - -

':ablishc-7 c uring th,,- inho,,ndI or outhcound transit of suach a vessc i. Al so
ancn thE- tian-it, th.. chaTnnel7. coild be ccs-d to .1othier traffic 'until the

:i ,2en,': was Cone od

i.wclu'- be: aavantagecus if two set-s of downbound rances we-re planned(,
**cn the 1, 'ni --f Beacon -1, 1 for the Bayou Casotte harbor rassace' and a

- -'. Ic~ ednei i y z arAd #27 for the_- Bayou Casotte Channel itself.
will- -b nces sury in the i~nterest of 2cefety due to the e~xpecttd rue i n

mrooucy of troncrlit (,f -ank vessels cnc3 oa-rae-s as a re-,u2t of mu It -'-mi i.licin
:liar ex-no'as ion -)f the Chevrnn Refirter\-. F oDr y-our information, I have enclosed

isof prvoscorr~spnrA( 2 noe corn-7rnin9 this issue, including input from
.z-ac~gilaber. :Kncityand Par Pilots Association.

ne~~~c: 1 'Th~~ FaC .. I .-Iitic cru en og ing thi s matter, p 'e_c.e feel Io to
* nta-t rC*-~zr c rey st- f at the ahove listed -.umber.

S. i re Ly,

C t F
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FEB 4 1984::
'Department of the Army ,62494
,orps of Engineers
P. 0. Box 2288
Mobile, Alabama 36628

Subj: Pascagoula/Bayou Casotte Harbor Deepening Study

Ref: (a) Your ltr of 10 Nov 83
(b) Your itr of 15 Dec 83

Dear Sir:

This office voices no objection to the deepening or widening of the
Pascagoula/Bayou Casotte Harbor Channel complex and offer the following comments
releative to navigation charts and the lead time necessary for change and
reproduction of same:

(a) That the center of the channel remain the center and any widening,
deepening or dredging be done with this in mind.

(b) That if the center of the channel must be moved in certain areas, this

office be notified and all plans and proposals be made available at that
time.

It would be appreciated if a copy of the intended dredging areas and proposed
channel widening be forwarded to this office when plans are finalized. This
would allow for more specific recommendations concerning channel safety, vessel
maneuverability, traffic management, operational restrictions and aids to
navigation.

With respect to channel safety, records available to this office indicate that
approximately 40 deep draft vessels and 100 barges enter the ports of Pascagoula
and Bayou Casotte monthly. With the exception of a few intermittent and minor
barge groundings, there have not been any significant maritime accidents within
the recent past.

Traffic management activities arle managed by the Pascagoula Bar Pilots
Association on a daily and routine basis. Both the Pascagoula and Bayou Casotte
channels are too narrow to permit simultaneous passaqe of both upbound and
downbound large seagoing vessels and therefore both channels are functionally
restricted to oneway vessel movement. This pattern is controlled through
bridge-to-bridqe radio communication among the pilots themselves. Should an
unusual situation arise which would differ substantially from normal operations,
appropriate action could be taken by this office in a timely fashion to insure
vessel and port safety.

lh d Iarqest vessel to util-ize the P.iscagoula turning ba-in was 845' in length
a 14' beam. Acccrding to the Pascagoula fHarbormater, this is about the

55 -
,t a Law we
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3b J Pascogula Harbor feasibility Study

Deepening tile channeI will re.:;r- the ternpcrary removal of anv oai!s to
1 ;V gation effecting th 3fe -,);cr f '-he dredge wrhen wor.-'inz niear the
a",. The cost of this would be ni.:nimal for the lighted buoys but ~~ xmr l
th-e same as indicated above for- the fixed structures.

&i By direction



:LEF'A NTOF TRANSPORTATION
- UNITED STATES COAST GUARD A1f15S REPLY T,

* 141 EIGHTH COAS C.AC I

. .HALE BOGGS F1.DISPAL L'LL)
SSOOcAP. ST.

NIEW ORLEANS, LA 70130

(FTS) 682-6234

16510/HIPC
Set r -. :
2 DEC 1983

From: Commander, Eighth Coast Guard District
To: District Engineer, U. S. Army Corps of Engineers District, Mobile

Subj: Pascagoula Harbor Feasibility Study

1. We have reviewed the aids to navigation from the entrance at Horn Island
Pass to Bayou Casotte as requested in your letter of 10 November 1983.

2. The present aids to navigation system marking the existing channel from the
entrance to the junction at Bayou Casotte consists of thirty-one (31) lighted

I buoys and three (3) sets of range lights. To offer the optimum aids to
navigation for this existing channel, the establishment of a Radar Beacon
(RACON) on the entrance buoy is anticipated in 1985 to improve the
identification of the buoy as ships make landfall.

3. Bayou Casotte Channel is marked with fourteen (14) lateral lights and two
0 (2) sets of inbound range lights. A high knockdown rate of the lateral lights

has been experienced in this channel due to the wind and current setting ships,
tugs, and barges down on the lights. To offer the users a range to judge the
set of their vessels and reduce the collision record of these lights, a project
to establish reciprocal outbound ranges for the existing channel has been
approved and construction is expected to commence in 1984. Widening this
channel will require the relocation of these lateral lights, and the cost for
their reconstruction will be approximately $30,000.

4. There are no future plans for additional aids to navigation for the
Pascagoula Channel from the junction at Bayou Casotte, which is marked with
thirteen (13) lateral lights, three (3) lighted buoys, and two (2) sets of
range lights. If this channel is widened, the lateral aids will have to be
relocated at a cost of approximately $28,000.

5. It 13 recommended, if any of the channels are widened, that the width
increase be taken from both sides of the channel to accommodate the existing
cent'.rline rarges. The expense of relocating the range lights would far exceed
that of relocating the lateral markers. This proposal will also expedite the
conr-truction of the outbound ranges for Bayou Casotte. Therefore, it is
requested that your intentions concerning the widening of any channel be
forwarded to this office when known.

6°."
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Tennessee GasTransmission

*Roger N. Stark Terneco B3.; :.~nq
Vice Presc,7-( P ;' 6,)x 2511

Hcustorl Tc-xas 77001
(7Q) 75 7-25,16

August 2, 1984

1Mr. Lawrence R. Green
Chief, Planning Div~sion
Department of the Army
P. 0. Box 2288
Mbile, M ,abama 36628

* Dear- Mr. Green:

Trhe r'ori,' er-ed t,) le '' r1't.r- dated July l?, 11"
is -,*'-ntlv n er1id U, b~n jP c utl t

Pr e' ' n ' C~t 'a -i' ' r

m!j arra~nements -iv i p ,

atnvu~lh etc.

*If wp -an be of v'e asist15 LdC t', v'u reqrdi~n3i th -
matter feel freTg to cont ac me or Vi ctor V. St affa at trioS

* sam~e address.

3Best regarri;,

* 202cpr N. Stark

'cpr au u.U P el1la
)rt of PaSCaJlowla



- l ;iatec f ran furtrL cans de t io,. h,_imc fia tior~f. 2ccn :- --n

arlwere wid en and/cr deepening the clannel on essentially tne
2:xiflting alignment, with ,iinor alignment changes where clearly needed.

Nwo alternatives for disposal of dredged material which could be considered
-Xs seprt elmnso-n vrail plan were evaluated. Those were:

, HAira._Lsand -2a s3 anii~f~ Formerly treated as two channel
as,_gzents for maintenance purposes,, these were combined into one segment to

,acilitate hopper- dredging and disposal of the sandy material from that
-egment in the area designated Area D off shore of Horn island (see attached

map). So that hopper dredging would be feasible in the pass, the
- impoundment !Dasir, on the east side of the channel at Petit Bois Island would

.e reconfigured to a deepened channel reach inr about the same location.

:LLnr rrr Tes3ts have shown that recently deposi ted sE7diments i
c'inner- harbrs, -3agoulia 71ver and BayoL. C-asotte, are contaminated and

5~5~ e '~ U u:,d Waponal areas. The new work dredging
sea~owA ir, a YnI~2 y! cnor anclant , and future mpintenence

0 eriat' , wo~uid be a~ in the Doubl'e Esi' nl.- or T nging RJ vter 131and
:'iaai a'lsa .aiM ' cnce material from l';yec Casotte would bepacd,

The: rcmainirg elemer a~~l! concerned dispos;al nptionn for T-he Mississippi
Sosd hannels3. Those were-

Zc~~ /v~n~- - w ]ppj ~ u Qgrcionand j it teW n IQMI
S PI P-.1  ndicatfed>, in this eleoent the new work dredging ain

-i lQsslp oud btween the murths of Pascagoula River and Bayou Ca t
* -r' he bc-Finning of Horn I.9land Pass Channel, would be placed in dump

:,irgu.3 and t.-a:,cportuW to deep water in the Gulf of exico. Future
isiteaic .:edging would beo placed in open water alongside thc, channel and

~nging Piver Island aq is uretpractIce.

- § ~i~Cha ;,el olewpk tn ulf, tL~ Gjulf. This element i3 the an
* ~ e-rev'ou5 cne, :except that th e material fron all future maintenence
* #~~n~woul t. h tr-inported to deeip water in the gulf.

7U"~ 'w,. V-63~~ -~~e wok to Tenn Mto -iinaChannel t

2~ les ~ r nt rac ~ -n arl v crnsideration wai
'ti u i',yl C *v w work mater'ial son thu Chevron property soutn

apraot rf 1nel j r H;'over, fljf? . -ivai lahie consisted of high
L Ye ILr ther-for 111: aOption wa-s nt, envi ronmcntall

eptabl e . ef It' wzi3 Lranr 'rred to th T, 1enneco propert , which is a
w. viouaiv ,sed disp,,-I. ar -a with the old dike system still in place. I :Ie

FSinging Niver inland f(, new work deposi tio wol eur na ng i
1Ltyond ltn present Aii n. naly3ns Of this alternative indicates that the

i. and colI bfe erlargwed Ut. tl ,e southwent without further effect on the
* rculatlon in the sound.



Al.. _ound Channels-Byou Capotte New Work to Grand _4ur e __Main Chan n e-1- -__q

LPr_ er _esent at cg Rebuilding the eroded Grand

B,'ture Island ch,-.Ln offered substantial benefits from eliminating the

er-ssion of the m.arsh which had once been protutcted by that formation and by
.tie creation of an extensive salt marsh on the lee side of the site.

Preliminary calcu.ations revealed that the pumping cistance and material
quantities were too great, to include channel segments beyond the Bayou
Casotte leg. To stabilize the deposited material and prevent future
erosion, riprap armor on the south face would be required. As evaluation
progressed it became obvious that any plan including this element would have
a .ost that greatly exceeded any other combination under consideration.

VII. ound-Chanrls - Bayou Casotte New Work to Tenneco. Main Channel to
Gulf, O&M to Gulf. This element combines portions of elements IV and V.

PLAN FORMULATION

These elements were combined into complete plans for final evaluation.
Elements I and II were common to all plans. Economic optimization
calculations indicated a nominal channel depth of 42 feet. In addition,
widening the Bayou Casotte channel to a width compatible with the other
deep-dra-ft portions of the project was justified. The selected plan is the
most economical alternative and also would cause the least amount of
environmental damage.

THE SELECTED PLAN

Deth.pWth, and Alignment. A nominal depth of 44 feet for the entrance
channel and 42 feet for all the channels north of the entrance limit was
sei* cted. Allowances of 2 feet for advanced maintenance and 2 feet for

ed Ing tolerance were made in computing dredging quantities. The existing
ltl of' 350 feet in the Pascagoula Channel is adequate for the present and
.jected grain traffic. The Bayou Casotte channel would be modified by

wldeninE from 2 5 feet to 350 feet.

"'he mod~fed channel dimensions would be constructod along the existing
* alignment, with minor exceptions. The Bayou Casotte Channel would be

widened on both 3ides of the existing centerline. The Entrance Channel
would begin at deep water, or about at the 46-foot depth contour, in the
Gulf of Mexico, and end at the bend north of Petit Bois Island, which would
al-:o be the D .ginning of the Sound channels. The modified portion of the
Pa.3cagcu.' - Chann,_!l would end just downstream of the grain elevator. The
Bayou Casotte Channel modification would include a new turning basin just
inside the mouth of the bayou and would end at the northern limit of that
b - rL n.

A map of the propo:-ed I .s attached at the end of this brochure.
FeonoiCr ;j physIc ,,. data pertaining to the 3elected plan are nummarized Ln
the foilowing tabies.

• S-l-
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Table 1

DREDGING QUANTITIES AND DISPOSAL AREAS

FOR CONSTRUCTION OF THE SELECTED PLAN

(cubic yards)

Reach Quanti4ty Disposal Area

Pascagoula River Channel (Main Channel)

Inner Harbor 451,000 Double Barrel, Sing-

ing River Island, or

Greenwood Island

Mississippi Sound 3,870,000 Gulf

Bayou Casotte Channel and Turning Basin 6,943,000 Tenneco and Gulf

Total Pipeline Dredging 11,264,000

Gulf Entrance Channel

Total Hopper Dredging 2,058,000 Gulf Site D

Total Dredging Quantity for Construction 13,322,000

Table 2

ESTIMATM FIRST COST AND ANUTJA. 2Bh(U;S
FOR THE SELECTEE PLAN

-_ T-- st Cost An]nual Char "_..

FEDERAL $29,696,000 $2,649,000

NON-FFZ)ERAL 10,E31,000 898,000

The non-federal fIir-t co3t include3 r clocating th-;t ... pi .....
:dble3 wliich crci Lhe channeis in Hi ,eiss; p io md

,. -" .-



The entire Bayou Casotte Channel modification, including the proposed new

turning basin, is subiect to additional cost sharing. Under the established

policy for channels where the benefits of modification accrue to a single

user, but a reasonable prospect exists for future multiple use, local

interests shall contribute 50 percent of the total annual cost of the

modification improvement until multiple use develops. The total annual cost

includes interest and amortization on the first cost as well as operation
and maintenance costs. The total first cost for the Bayou Casotte

improvment was estimated as follows:

TOTAL FEDERAL FIRST COST FOR BAYOU CASOTTE $11,987,000

Interest and Amortization on First Cost 994,000

Estimated Annual Maintenance Cost 48,000

TOTAL ANNUAL COSTS SUBJECT TO FURTHER COST-SHARING $1,042,000

LOCAL INTERESTS SHARE OF ANNUAL COST (50%) $521,000

The amount shown would be assumed by local interests in addition to the
total non-Federal charges shown in the previous table. In effect, local

interests assume that amount of the Federal annual charges until such time

as multiple use develops, at which time those charges will revert to the

Federal Government.

BENEFITS

- Average annual equivalent benefits for the proposed improvements are listed

below:

Grain exports $ 2,922,000
Crude oil imports 15,715,000

LNG imports 4,596,000

Turning Basin 1,218,000

TOTAL BENEFITS $23,233,000

The proposed improvments would have a benefit/cost ratio of 6.9.

. . . . . .. . . . . . . .
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SECTION E-4

LIST OF ATTENDEES AT

FINAL PUBLIC MEETING



Li.st of Attendees

Final Public Meeting

Pascagoula Harbor, Mississippi

14 August 1984

Dr. Ed Cake Edward A. Khavat

(;>If Coast Research Laboratory P.o. Box 664

P.O. Drawer AG M');s Point, MS 395'3

Ocean Springs, MS 39564

Charles Torjusen Larry E. Coldm, n

Pascagoula Bar Pilots Assn. U.S. Fish rnd Wildlife

P 0. Box 2156 Service

Pascagoula, MS 39567 P.O. Box 1190
Daphne AL 36526

Paul D. Pella, Port Director Roger Clark

Jackson County Port Authority Jackson County Planning

3033 Pascagoula Street CommInision

Pascagoula, MS 39567 660 Covent Ave.
Pascagoula, MS 39567

Bill Boyd, Industrial Development

Director, Douglas Holder

Jackson Conty Port Authority Jackson County Board of

P.O. Box 70 Supervisors

Pascagoula, MS 39567 11000 Highway 57

Ocean Springs, MS 39564

Clyde L. Brown James L. Burnett

10806 Pascagoula Street 2617 Auburn Dr.

Pascagoula, MS 39567 Gautier, MS 39553

Jason Burnett Natalie Chambers

2617 Auburn Dr. WQID Radio

Cautier, MS 39553 P.O. Box 4606
Biloxi, MS 39533

James D. Collier Gary L. Cuevas

Piscagoula Bar Pilots Assn. Miss. Bureau of Marine

4208 Bluefish Resources

Pascagoula, MS 39567 P.O. Drawer 959

Long Beach, MS 39560

... ...



w'. T)anrzlr John L. Flint.
,- ervict. Inc. Acme Mechanical CUontracttrs

is -:,gou a, MS 39567 3305 0(d Mohile lighwav
Pasc 39567

I LI Fulton Jim Ford
PoF~vno Ids Circle Fascagron D Bar PI i l At s sn.

s: i coula, MS 39567 P.O. Box 1914
Pascagoula, MS 39567

irL ;ihbon Joe Gill, Jr.
71- Marvann Dr. Chief, Wetlands Div;sion
atier, MS 39553 Bureau of Marine Pesources

P.O. Drawer 959

Loug Beach, MS 3956()

.- 's .. Houe, President, John T. Hoffmever

s. oi l ( itv Port Commission Chevron Shippiip Co.
"i 1! h)ad P.O. Box 1300"

' izwila, .'- 39567 Pascagoula, MS 39567

i- S W. I u nter A. ,J. Keenan

;,; issipni >xport Railroad Co. Fuel. Services Inc.

J). Box 743 P.O. Box 969

oss Point, MS 39563 Pascagoula, MS 39567

avid Trevin John B. McMaster .
224 Lucas Chevron U.S.A. Inc.

autier, MS 39553 P.O. Box 1300

Pascagoula, MS 39567

iz Ford, Manager Charles McVea Jr.

ansen and Tidemann Inc. Colle Towing Co. Inc.

.0. Box 628 P.O. Box 340

ascagoula, MS 39567 Pascagoula, MS 39567

im Morris Cecil E. Palmer

ureau of Pollution Control Michael Baker Inc.

.0. Box 10385 P.O. Box 9997

ackson, MS 39209 Jackson, MS 39206

*A. Paul, Chief Eugr. Humphrey Planner
ississippi Export Railroad NAACP

.0. Box 743 3518 Bellview Street

ascagoula, MS 39567 Moss Point, MS 39563

2-4-2
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Cce~ft Sprints, 1"iS 39564 Gautier, MS 39553

Iichael Torjusen, Harbor Master Bob Wallace

Jackson Countv Port Authority Chevron USA
P.O. Box 71 P.O. Box 1300
DFscagtoli, '4S 34567 Pascagoula, MS 39567

,,s . Wtltd id,- Jack Rodenbaugh
(l".r i 'S Im" Mississippi Chemical Co.
P.O. 1;ox I-7 () P.O. Box 848

a , Ila 9 29567 Pascagoula, '-IS 39567[

SIchilt f . CAm-, )Douglas C. Allred, Plant Mpr.

':. l..sstppi ril, ncr. Louis Dreyfu.s Corporation
!509 Beach Blv.t. P.O. Box 938
Pascagoula, MS 39567 Pascagoula, MS 36567

Billy R. Anderson
U.S. Customs Service
103 Tucker Ave.
Pasqcagoula, MS 39567
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SUMMARY OF PUBLIC MEETING
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S UMMARY

PUBLIC MEETING HELD AT PASCAGOUIJA, MISSISSIPPI

14 August 1984

FAqCA()ITLA HIARBOR, MIS1SSTPP!

Th meet ia, was open d *v Mr I.i.wrence R. Green, Chic I P ,nn i 1g Div isi o ,
Mobilp District, who welcomed the attendees and introduced the study te,an
mihmbers present, as wf-II as other Corps personnel. He then introduced
Mr. Roger A. Burke, Chief, Coastal Branch, Planning ): 'ision, who made ;a
slide presentation which covered the Corps planning process and con-
straints, presented the tetails of the final alternatives, and discussed
the rationale of the selected plan. Mr. Green then briefly discussed the
protocol which governs a formal Corps of Engineers Public Meeting and
opened the floor for public comments.

Mr. Roger Clark, Director of the Jackson County Planning Commission,
representing both himself and Mr. Douglas Holden, Supervisor of District 5,
who had to leave, made a statement in favor of the proposed plan.

Mr. Paul Pella, Port Director, Jackson County Port Authority, made a
statement supporting the proposed improvements.

Mr. Larry E. Goldman, US Fish and Wildlife Service, expressed that

agencies' opposition to the proposed plan, since it would result in the
filling of about 200 acres of wetlands, which they consider unacceptable.
They recommend the adoption of Plan B, in which all dredged material would

be placed in the gulf. Mr. Goldman's entire statement is attached.

Mr. Charles Torjusen, Pascagoula Bar Pilots Association, supported the

proposed plan, including the 350-foot channel width for all present and
anticipated future traffic, except for the entrance channel. He indicated
that the pilots have problems now with the larger ships under frequently
occurring adverse conditions of wind, tide, and currents. He requested
that the entrance channel be widened to 600 feet from the Gulf of Mexico
through Horn Island Pass.

Mr. Edward A. Khavat, Consultant, presented a statement in favor of the
propos,,d improvement.

Dr. d Cake, Gulf Coast Research Laboratory, made a statement favoring the
!mprvment of the channel. However, he would prefer that no wetlands he
,mfa*',rThv impacted and that the use of shallow water disposal in
M! siz s ippi Soulnd be discontinued because of possihle adverse effects.

F-. . . . . . . . . . .,
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-rr , tB trat 'oen the normal review and authorization
irl ; t cstrr : ion could be completed around 1990.

I- . p v tI; ' me,-t 1g notice, which was also used as an

, -- ,,, . ', :te.tin , a li st of attendees, and those letters
11n " "rot I Si Sit- wi 1 c' were handed in at the meet ino; or mailed
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P 0. Bo 149, Pasczicota, M% s,ss,pp' 39568-0149 601935 1122

August 10, 1984

,nel Patrick J. Kelley
r -i t Engineer

Csrps of Engineers, Mobile District

. Box 2288

le, Alabama 36628

Coionel ele:

_he record, Inga[is Shipbuilding Division wishes to document

cincurrence in the Corps of Engineers proposal to widen and

,en the Pascagoula ship channel, which is the subject of a

ic hearing scheduled for August 14, 1984.

proposed expansion of the Pascagoula channel would signifi-

ly enhance fut ure shipbu.lding and ship overhaul/repair

vities here at Ingalls Shipbuilding and, consequently,
ove the overall economic conditions of the Gulf Coast area.

t-end in U.S. Naval shipbuilding has been to larger and more

]ex ships. As we look to the future (the 1980-1990's and
-n -, expect this trend to conti-ue. More spec ifical].v to

I u p ,I g a major part of our company's fiture ship-

, 4 i L :- involvses the construct ion of the Navy, newest

15 s it ,ips known as LHD. These ships are the ecC n d

i t N, v C' I o s. -, se-cond only to the modern day air-

Sz is of th :; new vessels are pl nner,
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Page 2 August 10, 1984
Colonel Patrick J. Kelley
U.S. Corps of Engineers

Ingalls also expects to continue its participation in the Navy's
program to reactivate the Iowa class battleships. Some channel
improvements are almost certain in order to assure our continued
work in this area.

In support of the equivalent benefit requirements for the planned
improvements, we wish to emphasize the overall national defense
interest represented by the Navy's shipbuilding activities in this
area. Ingalls, today, has nearly $3-billion in Navy shipbuilding
construction under way, thus the proposed channel improvements
have a general public interest that can easily be identified.
From an employment standpoint, Ingalls currently is at about
10,000 employees and we expect to increase to about the 13,000
level in about 18 months.

We would be most pleased to provide any additional information ...
in our support of deepening and widening the Pascagoula channel.

Sincerely,/'

/Jerry St. Pe', Vice President
Public/Industrial Relations

JStP/el""
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FUEL SERVICES, INC.
POST OFFICE BOX 969

PASCAGOULA, Mis ssPPi 39567

August 13, 1984
A. F. DANIzLR OFFICE 601.762.AGl

DOCK 601.762.0636
GULFPORT DRANCH

601-068-3374

District Engineer

U. S. Corps of Engineers

Dear Sir:

I am writing you on behalf of Fuel Services, Inc. who
operates in the Pascagoula Harbor and adjacent water-
ways in bunkering both deep sea and shallow draft ships.
We, also, operate a launch service.

Both of these operations are very sensitive to the draft
restrictions that now exist at Pascagoula. Your proposed
deepening of the Channel from 38 Ft. controlled depth to
42 Ft. and the widening of the Bayou Casotte Channel would
certainly be a big factor in the economic and development
of the Pascagoula area as well as our Company.

We have been in business for the past 21 years and have
watched the ships become larger and have deeper drafts
during this time. I am sure you are familiar with what
the records indicate has happened to the Jackson County
Grain Elevator's volume of business over the last three
years,as the draft limitation has moved the cargo that
formerly used Pascagoula to New Orleans or Mobile due
to the deeper controlled drafts.

In our business, we have occasion to talk to ship owners
regarding their bunkering needs around the world and are
continually being advised that their ships will call less
and less at Pascagoula due to the draft limitations. Our
Company's bunkering business has decreased over the last
three years by approximately 60%. While some of this is
due to economic conditions world wide, a large amount is
due to the draft limitations.

I urge your support in achieving the 42 Ft. controlled
depth channel that you are recommending.

If there is any information we can furnish you, please
feel free to call on us at any time.

Yours very truly,
FUEL SERVICES, INC.

A. F. Dantzler

E-6- 3
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Jackson County Planning Commission

August 14, 1984

District Engineer
U. S. Army Corps of Engineers
Mobile District - ATTN: SAMPD-N
P. 0. Box 2288
Mobile, Alabama 36628-0001

RE: Deep-Draft Navigations Channel
Improvements - Pascagoula Harbor

Dear Sir:

Jackson County, Mississippi has sought for the
past many years numerous methods to enhance the port
facilities in Bayou Casotte and in the Pascagoula River.
These enhancements are imperative to the f uture of our
local economic growth. The highest priority for the

Sport and river harbor improvements is of course the
proposed channel deepening and widening which your study
has addressed. Therefore, as Planning Director for
Jackson County I strongly support this plan as a benefit
to the people of our area and as a support for our local

Jconouy for the future.

I realize that these type projects must cross many
hrdes before implementation can be realized which
2nderld nes the ngror! for initiating any an n all
mectanisds te cr-r~tc. this process.

Thank ou for your attention to this project and
we aprecia. th U. S. Arasy Corps of Engineers mlaking
t ii prt]ect comc closer tyo being a reality.

Sincerely,

Rog L. Clar
Dir ctor

RLC/sm
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PASCAGOULA BAR PILOTS ASSOCIATION
2805 FRONT STREET

POST OFFICE BOX 2156
STHEODORE E. BROWN PASCAGOULA, MISSISSIPPI 39567 CAPT. DONALD A.FOSTER

CAPT. JAMrS D. COLLIER CAPT. JACOB A. FOSTER
CAPT JAMES I. FORD TELEPHONE (601) 762-1151 CAPT. CHARLES T. TORJUSEN. .k

August 14, 1984

U.S. Corps of Engineers
Mobile District
Post Office Box 2288
Mobile, Alabama 36628 p
Dear Sirs:

In reference to the feasibility study for the Pascagoula

Harbor Navigational Project the Pascagoula Bar Pilots Associa-

tion supports the widening of the Bayou Casotte Ship Channel

to 350 feet. At the present time our two largest ships are

the Ralph B. Johnson (785' x 106') and the Chevron Frankfurt

* (755' x 123'). For the future we are anticipating LNG vessels

of approximately 900' in length and 140 feet in beam. We .

strongly recommend that the Bar Channel from the Sea Bouy

to Petit Bois Island be widened to a minimum of 600 feet

in order to accomodate longer and wider ships than those

currently being handled. Under present conditions, the Bar

Channel is not adequate to accomodate the larger ships antici-

pated for the future.

Very truly yours,

PASCAGOULA BAR PILOTS

CAPTAIN J.D. COLLIER, PRESIDENT

E-6-5
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.).Bo~x 623

Pa.cagoula. -Niss;isippi 39567
T.eIepliumw (601) 7293
TINA: 510-99)0-3172
Calite aiddres,. all offic(,s: "IiANIDf"

14th August, 1984 BY H-AND

Department of the Army
Mobile District, Corps of Engineers
P. 0. Box 2288
Mobile, Alabama 36628

Attention: Coastal Branch

Cent lemen:

This letter is to support, in principle, the recommendations of the
Corps of Engineers arising from the feasibility study for the
improvement of the deep-draft portion on the Federal Navigation
project for the Port of Pascagoula, Mississippi.

However, we, along with others, do recommend that serious consideration
be given to the feasibility of increasing the width of the Pascagoula
Bar Channel from the present 350 feet to 600 feet.

Very truly yours,

RANS@4I & TkDEMANN, INC.

L.Ford

rur i~ T exa s 11 1 aw f l .A -. T"1



,Miss issi ypt ixyzrt Aailrvab~ QILfzupzng
CHICAO -post offirt Iox 743

August 14, 1984

To
KANSAS A

CITY
I.- ST. LOUIS

TO EASTERN POINTS Department of the Army
Mobile District, Corps of Engineers
Post Office Box 2288
Mobile, Alabama 36628

Dear Sir:

I want to give full support to the forty-two foot (42') channels

T0
MEMPHIS at Pascagoula and Bayou Casotte harbors for the benefit of Jack-

-J

o son County and this area of the Gulf Coast.

Very truly yours,
z

U

z
_j Vice President-General Manager

TMvSj r: dw

TO

BIRNM INGHAM

LUCEDALL

EVANSTON

Moss.

0

MOIL
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United States Department of the InteriorIISI AND WILI)LII: - Sl-RVICE

P. 0. Drawer 1190
Daphne, AL 36526

August 15, 1984

Colonel Patrick J. Kelly
District Engineer
U. S. Army Corps of Engineers
P. 0. Box 2288
Mobile, AL 36628

Dear Colonel Kelly:

Attached is a copy of the statement I presented on August 14 at a public
t.eting held by the Mobile District concerning proposed navigation
improvements at Pascagoula, Mississippi. We had previously furnished
you with a Draft Fish and Wildlife Coordination Act report for this
project. We are anxious to continue working with the District towards
resolution of differences over which alternative plan should be selected
for implementation.

Sincerely,

La~rry .Goldmnan
Field Supervisor

Attachment

. .°,.

E-6-8
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PUBLIC HEARING STATEMENT OF THE U. S. DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE REGARDING THE

PASCAGOULA HARBOR PROJECT, MISSISSIPPI

COLONEL KELLY, LADIES AND GENTLEMEN:

MY NAME IS LARRY GOLDMAN. I AM SUPERVISOR OF THE DAPHNE, ALABAMA

FIELD OFFICE OF THE U.S. FISH AND WILDLIFE SERVICE. THIS STATEMENT IS

THE OFFICIAL POSITION OF THE SERVICE AND IS BEING PRESENTED ON BEHALF

OF MR. JAMES W. PULLIAM, JR., REGIONAL DIRECTOR, ATLANTA, GA.

THE FISH AND WILDLIFE SERVICE IS THE FEDERAL AGENCY RESPONSIBLE FOR

PRESERVING, PROTECTING AND ENHANCING THE NATION'S FISH AND WILDLIFE

RESOURCES. THE FISH AND WILDLIFE COORDINATION ACT AUTHORIZES THE

SERVICE TO INVESTIGATE ALL PROPOSED FEDERAL WATER RESOURCE DEVELOPMENT

PROJECTS SUCH AS PASCAGOULA HARBOR AND PROVIDE COMMENTS AND

RECOMMENDATIONS TO ACTION AGENCIES LIKE THE CORPS OF ENGINEERS

RELATIVE TO PROJECT IMPACTS ON FISH AND WILDLIFE, AND THE BEST MEANS

TO AVOID OR MITIGATE DAMAGES TO THOSE RESOURCES.

OUR INVESTIGATIONS REVEAL THAT HABITATS WITHIN THE PROPOSED PROJECT

AREA SUPPORT A RICH DIVERSITY OF FISH AND WILDLIFE. THE LARGE TRACTS
L .

OF MARSHES EAST OF BAYOU CASOTTE AND THOSE ASSOCIATED WITH THE

PASCAGOULA RIVER SYSTEM PROVIDE EXTREMELY IMPORTANT HABITAT FOR

E-6-9
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GRATORY WATERFOWL, WADING BIRDS, FURBEARING MAMMALS, RAPTORS, ANL--

NGBIRDS. THOUSANDS OF MIGRATORY BIRDS UTILIZE THESE AREAS EACH

AR. THE IMPORTANCE OF THESE TWO MAJOR WETLAND TRACTS IS FURTHER

[PHASIZED BY THE FACT THAT THE FISH AND WILDLIFE SERVICE HAS

)ENTIFIED THEM AS AREAS DESERVING HIGH CONSIDERATION FOR

tESERVATION. OF 33 CATEGORIES OF WETLANDS DESIGNATED OVER THE ENTIRE

4ITED STATES THESE WERE RANKED 9TH.

IESE AND OTHER MARSHES WITHIN THE PROJECT AREA ALSO PROVIDE VITAL

DOD AND COVER FOR MANY SPECIES OF IMPORTANT SPORT AND COMMERCIAL .N

ND SHELLFISHES SUCH AS SEATROUT, REDFISH, MENHADEN, BLUE CRAB,

YSTERS, AND SHRIMP. OVER 95 PERCENT OF MARINE FISHES ARE DEPENDENT

N WETLANDS DURING A PORTION OF THEIR LIFE. IN ESSENCE, THE

ULTI-MILLION DOLLAR SEAFOOD INDUSTRY OF THIS AREA IS LARGELY

EPENDENT ON THESE AND OTHER COASTAL WETLANDS. IN 1983 THE COMMERCIAL

ISHERY LANDINGS AT THE PORT OF PASCAGOULA ALONE TOTALED MORE THAN 380

ILLION POUNDS WORTH OVER 23 MILLION DOLLARS AT THE DOCK. IN

DDITION, MANY MANDAYS OF HUNTING AND SPORT FISHING ARE ALSO PROVIDED

Y SUCH WETLAND HABITATS. THIS NOT ONLY ALLOWS FOR PERSONAL ENJOYMFNT

UT ALSO CONTRIBUTES TO THE LOCAL ECONOMY.

ETLANDS ALSO HELP TO FILTER AND ASSIMILATE POLLUTANTS FROM WATERS.

HIS IS AN EXTREMELY IMPORTANT FUNCTION IN VIEW OF THE HIGHLY

NDUSTRIALIZED NATURE OF THE PROJECT AREA.

E-6-10O
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THE FISH AND WILDLIFE SERVICE IS CONCERNED ABOUT SEVERAL EXISTING

ENVIRONMENTAL PROBLEMS THAT COULD BE AGGRAVATED BY THE PROJECT. THESE

ARE THE FILLING OF WETLANDS AND SHALLOW WATERS, DREDGING OF WETLANDS,

DISPOSAL OF DREDGED MATERIAL IN SHALLOW WATER, AND DEGRADED WATER

QUALITY. IN THE PAST, THOUSANDS OF ACRES OF PRODUCTIVE COASTAL

WETLANDS AND SHALLOW WATERBOTTOMS HAVE BEEN DREDGED OR FILLED WITH:;

THE PROJECT AREA. SHALLOW WATER DISPOSAL OF DREDGED MATERIAL WITHi,4'"•

MISSISSIPPI SOUND IS AN ONGOING MAINTENANCE DREDGING PRACTICE WHICH

RESUSPENDS POLLUTANTS, INCREASES TURBIDITY, AND COVERS BENTHIC

ORGANISMS. WATER QUALITY PROBLEMS ARE ALSO COMMON AS EVIDENCED BY

PREVIOUS FISH KILLS, THE CLOSING OF MAJOR OYSTER REEFS IN PASCAGOULA

BAY, AND THE PRESENCE OF CONTAMINANTS IN DREDGED MATERIAL.

THESE RESOURCE PROBLEMS CAN BE REDUCED OR ELIMINATED THROUGH PRUDENT

PROJECT PLANNING AND DEVELOPMENT. THE SERVICE BELIEVES THE PASCAGOULA

HARBOR PROJECT IS A VEHICLE THAT COULD BE USED TO BEGIN SOME

ENVIRONMENTAL RECOVERY. HOWEVER, THIS WOULD DEPEND ON THE ALTERNATIVE

SELECTED. WHILE SOME ALTERNATIVES COULD IMPROVE THESE ENVIRONMENTAL

CONDITIONS IF IMPLEMENTED, OTHERS COULD ADD TO THE ONGOING RESOURCE

PROBLEMS.

THE FISH AND WILDLIFE SERVICE BELIEVES THAT ALTERNATIVE PLAN B SHOULD

BE THE SELECTED PLAN. WE RECOMMEND PLAN B BECAUSE IT WOULD INVOLVE NO

PERMANENT FILLING OF WETLANDS, ELIMINATE THE CURRENT PRACTICE OF

DISPOSING CHANNEL MAINTENANCE DREDGING MATERIAL INTO THE SHALLOW OPEN

E-6-11.
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ERS OF THE SOUND, TAKE ALL NEW WORK AND MAINTENANCE MATERIAL TO

PER WATERS OF THE GULF, AND WOULD REQUIRE ONLY MINOR MITIGATION.

COMMEND THE CORPS OF ENGINEERS FOR THE DESIGN OF SUCH A PLAN AN' :" -

ONGLY URGE THAT IT BE SELECTED.

LE THE CORPS' RECOMMENDED ALTERNATIVE (PLAN E) DOES PROVIDE FO""

E DEEP GULF DISPOSAL, IT ALSO REQUIRES THAT OVER 200 ACRES OF

LANDS BE FILLED. THE FISH AND WILDLIFE SERVICE CANNOT SUPPORT ZiUCH

AMAGING PROJECT WHILE OTHER LESS HARMFUL ALTERNATIVES THAT WOUT,-

VIDE COMPARABLE ECONOMIC GAINS ARE FEASIBLE. THE BENEFIT/COST

10 OF THE CORPS' SELECTED PLAN E IS 6.7 AS COMPARED TO 6.4 FOR PLAN

SURELY THE VALUE OF ENVIRONMENTAL QUALITY OF THE PASCAGOULA AR,--

,T HAVE ENOUGH WEIGHT IN ORDER TO MAKE UP THIS SMALL DIFFERENCE i:,

EFIT/COST RATIOS. FOR THESE REASONS, THE FISH AND WILDLIFE SERVICE "

.IEVES THAT PLAN B SHOULD BE SELECTED.

IER ALTERNATIVES ARE LESS DESIRABLE THAN PLAN B. PLAN C IS THE MOST

[AGING AND SHOULD BE ELIMINATED. PLAN A, WHILE NOT REQUIRING A.

'LAND FILL, DOES ALLOW FOR THE CONTINUATION OF THE ONGOING SHALLP"J

:N WATER DISPOSAL WITHIN THE SOUND. WE FEEL IT SHOULD BE CONSIDERED

FURTHER STUDY. PLAN D, WHICH IS DESIGNED TO RENOURISH THE GRAND

'TURE ISLANDS, INCLUDES EXCESSIVE AMOUNTS OF FILLING. WHILE THE

,AND NOURISHMENT CONCEPT HAS BENEFICIAL IMPACTS, THE AMOUNT OF FILL

ULD BE REDUCED AND T#!E PLAN AS MODT F lED CONSIDERED FOR FUR THER

IDY.

. . .- o . -... . •.. 
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LANS WHICH INVOLVE UNAVOIDABLE IMPACTS HAVE BEEN EVALUATED BY THE

ISH AND WILDLIFE SERVICE, AND APPROPRIATE MITIGATION FOR EACH

LTERNATIVE HAS BEEN IDENTIFIED AS OUTLINED BY OUR MITIGATION POL-

OR ENVIRONMENTALLY SOUND ALTERNATIVES LIKE PLAN B, THIS WOULD BE

INOR. FOR OTHER PLANS IT COULD REQUIRE EXTENSIVE DECREES OF

ITIGATION IN THE FORM OF HABITAT REPLACEMENT.

N SUMMARY, THE FISH AND WILDLIFE SERVICE BELIEVES THAT EVERY EFFOIT

;HOULD BE TAKEN BY THE FEDERAL GOVERNMENT TO ASSURE THAT THIS PROJECT

.S CONSTRUCTED IN THE MOST ENVIRONMENTALLY SOUND MANNER WITHIN BOUL,. '

)F REASONABLE EXPENDITURES. IN OUR VIEW PLAN B, WHICH HAS A

EFET/COST RATIO APPROACHING THAT OF THE SELECTED PLAN, IS A

LEASONABLE ALTERNATIVE AND ONE WHICH CAN HELP TO IMPROVE MANY OF THE

:NVIRONMENTAL PROBLEMS FOUND IN THE AREA. IF ACTIONS ARE NOT TAKEN

;OW TO CORRECT ONGOING ENVIRONMENTAL PROBLEMS AND PREVENT OTHERS FRC',,L

)EVELOPING, THIS AREA COULD EXPERIENCE SIMILAR ADVERSE IMPACTS AS"

LHOSE OF THE CHESAPEAKE BAY. MILLIONS OF DOLLARS ARE NOW BEING

-XPENDED BY THE FEDERAL GOVERNMENT JUST TO STUDY THE PROBLEMS THERE

IROUGHT ON BY POLLUTION, WETLAND DESTRUCTION, AND HAPHAZARD

)EVELOPMENT. MILLIONS AND MILLIONS MORE ARE ESTIMATED TO BE

?ECESSARY IF ANY SUCCESSFUL RESTORATION OF THAT AREA IS POSSIBLE.

IOPEFULLY WE CAN LEARN FROM OTHERS' MISTAKES. BY MAINTAINING THE

4ETLAND RESOURCES WITHIN THIS PROJECT AREA, IMPROVING DISPOSAL

IETHODS, AND ENHANCING WATER QUALITY, WE WILL NOT ONLY HELP TO FULFILL

E-6-13
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Tennessee Gas Transmission
A Tenneco Company

Mr. Lawrence R. Green-
February 13, 1985
Page 2

To meet this schedule, construction would need to begin as early as 1989
or 1990. To complete the base load LNG receiving terminal , a construction
schedule of 4 to 5 years would be required.

It is important to note that- before most terminal facility construction
can begin, the dredge spoil must be allowed time to settle and compact
itself. Depending on the spoil and the dewatering techniques used, this
could take several years.

Regarding dredge spoil disposal on our land, please refer to a letter to
you from Roger N. Stark dated August 2, 1984. In general, Mr. Stark
states that TGP would be willing to accept the dredge spoils subject to
mutual agreements on timing, quantity, and quality.

It is to our advantage to accept as much high quality spoil as possible.
However, the timing must be such that all the spoil is placed for some
time period prior to plant construction.

Based on the above optimistic scenario, the 1990 to 1995 time frame would
not be appropriate for placing spoil on the site. However, should the
project be delayed, the 1990 to 1995 time frame could be appropriate. As
the Corps of Engineer's dredging plans proceed, we can jointly review our
schedules to determine how we might accommodate each other.

May I suggest that since the Corps has to have several other spoil dumping
locations other than our plant site, due to the fact that TGP will not
accept the poorer quality spoil, that you proceed on the basis that TGP
will accept at least the quality spoil in the 1990 to 1995 time frame.

I want to emphasise that our plans are tentative. As soon as we know more
definite project plans, we will advise you.

Attached please find a preliminary plot plan of the proposed LNG
facility. Note the location of the turning basin with respect to the ship
channel. If the Corps dredged a turning basin north of our property near
Chevron, we would not be able to use it with our existing layout.

TGP's plans anticipate dredging only the turning basin as shown on the
enclosed plot plan, and do not include changing or dredging the ship
channel itself. Obviously, if the channel were deeper and wider, we could
minimize tug assistance and the related costs.

Sincerely,

~( h'Y
Victor V. Staffa

VVS/fh



nessee Gas Transmission •

Feoruary 13, 1985

Lawrence R. Green
ef, Planning Division
iartment of the Army
ps of Engineers
0. Box 2288
ile, AL 36628

ir Mr. Green:

hope this letter answers all of your questions asked in your February 8
:ter and over a telephone conversation with Darron Granger on .

>ruary 11.

a property, generally known as the Pascagoula LNG site, consists of a

tal of 623.7 acres more or less.

a overall total acreage is broken down as follows:

(1) Land owned in fee by Tennessee Gas Pipeline
Company ("TGP") a division of Tenneco Inc., was
purchased in October, 1980 from the Pascagoula
Port Authority. 205.4 + acres

(2) Contiguous accreted property, owned by the State
of Mississippi, leased for 99 years by Jackson
County and subleased to Tennessee Gas Pipeline
Company for 99 years. 96 + acres

(3) Spoil island and submerged bottom lands owned by
the State of Mississippi, leased for 99 years
by Jackson County and subleased to Tennessee Gas
Pipeline Company for 99 years. 322.3 + acres

r tle extension of the warranty deed presently being prepared, there is
:ondition that TGP shall commence construction of an industrial plant by
tober 1990. If this construction schedule is not met and the agreement
not extended, the Port Authority is obligated to repurchase the site.

r plans to begin construction are dependent upon many factors including
rket competitive cost of the imported gas, contracts with foreign
vernments to purchase their gas, and U. S. regulatory approvals.

are continually reviewing market and overall project economics to
termine which ones should be considered. Although it is impossible to
fine a firm project in-service date for Pascagoula, current planning
dicates the earliest, or most optimistic scenario, this plant could be
stream is about 1995.

F -6-' sA 6 6
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investigation for Tenneco. The long, straight, narrow channels
connected by minor turns in areas of soft bottoms would likely
result in similar findings. It would be suggested, however, that
some form of real time man-in-the-loop simulation be conducted to
verify those conclusions in application in the unique conditions
existing in the Mississippi Sound.

If you have further questions, please feel free to contact me
directly.

(-Sincerely

00p/. ug si
Man g Di ctor, A RF

JJP:bw:MAOI87:46

L
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not all pilots perform at the same levels of competence

and, for safe operation, the channel design should be
adequate for those with lesser -but acceptable- skills.
It is recommended that on-line (CAORF) runs be made so
that results incorporating the human factor can be
obtained.

Some of the objectives of an on-line simulation program

could be:

o Validate the conclusions of the off-line
simulation

0 Identify specific limiting wind directions and
velocities

0 Validate the adequacy of harbor navigation
aids. If the study suggests alternative
configurations, CAORF could be used to help
select the best choice.

0 Use Pascagoula Bar Pilots as test subjects so
that selected pilots could gain some
familiarization prior to beginning LNG
operations in the port. [Also, the Pascagoula
Bar Pilots' strategies could be incorporated
in the evaluation of the port design.]

O Determine the number of tugs, their size,
location, and the operational strategy to be
used during an approach to the Bayou Casotte
Terminal."

The investigation of LNG transits into Pascagoula was one of the
first port development studies conducted at CAORF. Subsequent
studies have verified the adequacy of off-line simulation for
screening variables associated with a port design. These same
studies have also verified the importance of conducting real time
man-in-the-loop simulation prior to finalizing port designs. The
variability of pilot strategies and human performance is

especially critical when attempting to minimize channel dimension
increases while insuring adequate safety for future vessel
operations.

In many ways, the conclusions of the Mobile Study may be as
relevant to your investigations of Pascagoula as the earlier

E-6-24
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0 Wind appeared to be a significant concern in handling
the LNG vessel. Low speed combined with 25 knots or
more of wind could create excessive conditions for
vessel transits. Although not reported in the study,
there was also an indication that the LNG vessel is -'

particularly sensitive to relative winds very near the
stern. This condition would not be expected to occur
often in practice but would represent a condition for
further real time study.

o There appeared to be a sufficiently flexible range of
control strategies for successful negotiation of the
Horn Island Pass turns. More definitive examination
of vessel performance and turns could be obtained
through more detailed examination of pilot controlled
transits.

Recommendations:

0 It was indicated that the first area to consider
widening would be the Bayou Casotte Channel. This could
be especially important for slow speed and tug assisted
operations associated with final porz approaches.

0 Widening or connecting the turns in Horn Island Pass
could provide an additional measure of safety after
wi'dening the Bayou Casotte Channel. Finally, bottom
clearance squat computations conducted independently of
the simulation indicate that deepening may be required
for guaranteed clearance at low water if void schedules
require entry at all stages of tide.

I would like to repeat, verbatim, the final recommendation which
suggests the need for additional on-line CAORF simulation programs
to verify, validate, and elaborate on the conclusions of this
off-line simulation program.

"While off-line simulation is capable of sophisticated
representation of vessel operations under a variety of
conditions, it does not include the effects of human
limitations, experience, judgement, etc. The ability of
an experienced pilot to anticipate the effect of a cross
current, to bias his position to compensate for wind and
current effects, etc., can strongly influence the
trackkeeping performance of the vessel. Furthermore,
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maneuverability of LNG vessels in the Pascagoula Channel system
with that of an 80,000 DWT Chevron tan.-.c r- .ch made a transit of
the channels on an almost weekly basis. The hypothesis was that
if the LNG tanker swept path and ship controllability did not
differ significantly from that of the 80,000 DWT tanker, Tenneco
would have a preliminary indication that LNG vessel transits were7
feasible. Tenneco understood that additional real time man-in-
the-loop simulation would be required-to refine the study results.

Simulation Models:

The mathematical model used for this investigation was a plan view
(radar type) representation of the ship outline in the channels
with a simple steering and propulsion control panel. The display
had a predictor feature which solved the equations of motion based
on the conditions present at advanced incremental positions ahead
of the actual position of ownship. Using this predictor, it was
possible to make a large number of runs through the channel under
a variety of conditions in a minimum time period. In all, over
60 scenarios were run and evaluated during the course of the
study. The method used was the most efficient means of conducting
a large screening experiment with as close to an optimal autopilot
as could practically be employed.

Tug Model Usage:

With regard to your question on the tug usage, it is imporran't to
note that tug forces and tug usage were not evaluated as an
integral part of the investigation, rather the effectiveness of
t ugsa in counteracting the effects of wind and current were
evaluated independently to obtain an order of magnitude indication
of the size and quantity of tugs which might be necessary to
assist operation of vessels in the channel system in the future.
There was no tug usage in any of the simulation runs made during
the course of this investigation.

Results and Conclusions:

The major conclusions of this investigation were that:

o The performance of the LNG ves 'sel relative to the 80,000
DWT oil tanker implied that routine LNG vessel transits
can be made through existing Pascagoula Harbor channels
under conditions similar to those under which current
oil tanker transits are being made.
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US DepolT" V National Maritime Kings Point. New York 11024
" Of IrorIpcTOrlOl't~ Research Center

Moritlme
Administration

30 January 1985

Mr. Walter Burdin

PD-N
U.S. Army Corps of Engineers

Mobile District
P.O. Box 2288
Mobile, Alabama 36628

Dear Mr. Burdin:

In response to your questions regarding CAORF Technical Report

Number 24-7914-01, entitled "Investigation of Limiting Channel
Conditions for LNG Vessel Transit into the Port of Pascagoula,

Mississippi", dated November 7, 1979, 1 have asked the principal

3- investigators for this study to provide me with a characterization
of the study effort performed. In addition, I have asked for
their assessment of the generalizability of the 1979 study to the
Mobile District's current evaluation of the Pascagoula and Bayou
Casotte Channels. A summary of their comments follows.

Project Overview:

In 1979, the Tennessee Gas Transmission Company, a Tenneco

subsidiary, was completing a market evaluation for establishing an
LNG ship unloading and transfer facility in the Port of

Pascagoula, Mississippi. In their initial screening process, they

were concentrating on transportation and economic analyses which

focused attention on vessel operating costs, port turnaround time,

and weather conditions affecting transits of LNG vessels between
ports. At the end of their study timetable, Tenneco's project

team realized that they had not examined whether or not the
existing port would be adequate for LNG transits to the proposed

transfer facility. Tenneco contacted CAORF and requested that we
conduct an initial screening experiment which would give a first

indication of the viability of existing harbor channels for LNG
vessel transit.

In view of Tenneco's time constraints, it was determined that a

mathematical simulation of a variety of wind and current
- *conditions would be used for the study. The purpose of the study

was to identify potential problem areas and compare the
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District Engineer
August 27, 1984
Page 2

Therefore, we fully endorse the completion of the feasibility
report, and we will forward to you our estimates of pipeline
relocation cost as soon as they are completed.

Yours very truly,

JTH/JBM/mg

cc: Mr. Paul Pella, Port Director, Jackson County Port Authority
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Chevron U.SA. Inc.
~ Puamgoula Refinery

P.O. Box 1300, Pascagoula, MIS 39567

P. E. Ruhter
General Manager August 27, 1984

District Engineer
Mobile District, U.S. Army Corps

of Engineers
P. 0. Box 2288
Mobile, AL 36628

Attention: SAMPD-N

Dear Sir:

Chevron U.S.A. Inc. wishes to provide additional information
with respect to the proposed channel improvement project in the
vicinity of Pascagoula, Mississippi. As a result of our meeting
on August 21, 1984, with Messrs. Burke and Burdin of the CoastalZ
Branch, Planning Division, we are developing a Chevron estimate
of the costs of relocating our underwater pipelines to accom-
modate the channel depths cited in your feasibility study. This
further engineering study by Chevron may show a reduced cost for
this work.

In our August 14, 1984 letter, we stated that we are faced with
the construction in the near future of new vessels to serve our
Pascagoula Refinery. However, we would like to emphasize that
the example stated is one of several alternatives which our cur-
rent long-range plan is considering. Projections may, of
course, change over the years, and since the project construc-
tion schedule covers a period of many years, it is probable that
upon project completion larger ships (80,000 DWT, or more) would
be attractive. A deeper anc' wider channel would be of benefit
to our oil movement operations. It would give Chevron the-
opportunity to use larger and more efficient vessels.

Aside from the oil movement operations, an additional benefit
which would be realized as soon as the channel improvements were
completed is the transportation savings to be realized from use
of larger vessels for shipment of petroleum coke manufactured at
the Refinery. Shippers of this commodity have already communi-
cated to us their interest in an improved channel.

As stated in our letter to you of August 14, Chevron's view is
that a deeper channel through Horn Island Pass into Bayou
Casotte would offer economic incentives to users of the port.

..................................... 19 ,



Chevron USA Inc.
Pascagoula Refinery
P.O. Box 1300, Pasciq, jia, %1" 3956?

P. E. Ruhter

General Manager August 14, 1984

Colonel Patrick J. Kelly
District Engineer, Mobile District
U.S. Army Corps of Engineers
P. 0. Box 2288
Mobile, AL 36628

Dear Colonel Kelly:

We have briefly reviewed the draft feasibility report and draft environ-
mental impact statement covering deepening the navigation channels in
the vicinity of Pascagoula, Mississippi. Chevron U.S.A. Inc. has a
genuine interest in a deeper navigation channel through Horn Island Pass
into Bayou Casotte. A deeper channel would offer transportation econo-
mies to Chevron if project completion occurred at essentially the same
time as lightering vessel replacements are built and placed in service.
We understand that project completion might take place in or about 1995
(Volume II, page C-82 of your report). However, lightering vessel
replacement will be required well before that time, and we would build
and use vessels specially designed for the existing channel configura-tion. No significant benefits would accrue to Chevron from a deeper Q-

channel until the subsequent generation of lightering vessels was built,
probably after the turn of the century.

There are two areas covered in the study for which we need further
information and explanation. These are:

1. The boundaries of the proposed dredge spoils area along the south
edge of Chevron's property, and

2. Details concerning the relocation of our underwater pipelines where
they cross the navigation channels under discussion.

Yours very truly,

JBMc/jws:mg

cc: Mr. Paul Pella, Jackson County Port Authority
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US. Department - COMMANDER 500 CAMP ST.

of Transportation 7 EIGHTH COAST GUARD DISTRICT NEW ORLEANS, LA. 70130
or o t --. HALE BOGGS FEDERAL BLDG. STAFF SYMBOL: (dpl)

United States PHON F TS 682-2961
Coast Guard

16475
5 September 1984

From: Commander, Eighth Coast Guard District
To: District Engineer, U. S. Army Corps of Engineers, Mobile S

Subj: PASCAGOULA HARBOR, MISSISSIPPI DRAFT FEASIBILITY REPORT

1. Thank you for the opportunity to review the feasibility report on the
Pascagoula Harbor project. In the letter of 23 December 1983 from our Aids to
Navigation Branch, we provided costs for aids to navigation relocation as you
requested in your letter of 10 November 1983. We also recommended that if any
of the channels are widened, that the width increases be taken equally from
both sides of the channel. This would allow the existing centerline ranges to
remain in use. The costs associated with the relocation of the range lights
would be much higher than the costs to relocate the lateral aids. . _

2. Our position on this project has not changed. I also request that you
continue to keep our Aids to Navigation Branch informed of the status of this
project.

L- '-- ' "

T. A. TANSEY
By direction

L

L
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FIRST CHEMICAL CORPORATION
P 0 BOX 1427, PASCAGOULA. MISSISSPPI 39561
TELEPHONE (601) 762-0870,TWX 510-990 3361

September 5, 1984

US Army Corps of Engineers, Mobile District
Attention: SAMPD-N
Post Office Box 2288
Mobile, Alabama 36628-0001

RE: Feasibility study of the deep-draft channel portion of the
Pascagoula Harbor Navigation Project

Dear Sir:

First Chemical Corporation operates a chemical plant in Jackson
County, Mississippi, and utilizes the Bayou Casotte Channel and
Jackson County Port Authority terminal "F" for unloading inbound
raw materials and loading outbound products.

First Chemical has recognized for many years the economic ad-
vantages of waterborne commerce. The selected plan to deepen the
channel to 42 feet with a 350 foot width expands the opportunities
for First Chemical to utilize the Bayou Casotte Port. With a
deeper and wider channel, future growth and expansion by First
Chemical will not be impeded by restrictions and congestion in
the Bayou Casotte Port.

The feasibility study has adequately justified the modifications
to the Bayou Casotte Channel as proposed in the selected plan.

Sincerely,

FIRST CHEMICAL CORPORATION

Carl Rensink
Vice President Productions

CDR/blt
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Jackson County
PORT AUTHORITY

August 30, 1984

Colonel Patrick J. Kelley
District Engineer
U.S. Corps of Engineers, Mobile District:
Post Office Box 2288
Mobile, Alabama 36628

Subject: Pascagoula Harbor Mississippi
Improvements of the Federal
Deep Draft Navigation
Channel

Dear Colonel Kelley:

The Jackson County Port Authority and the Jackson

County Board of Supervisors are extremely interested
and committed to improving the channels and harbors with-
in its jurisdiction.

We have studied the "Feasibility Report" dated July
1984. We are prepared to comply to the requirements
of law for this type of project and agree to comply
with the items set out in the responsibilities section
of the report.

Sincerely,
JACKSON COUNTY PORT AUTHORITY

PAUL D. PELLA
PORT DIRECTOR

JACKSON COUNTY BOARD OF SUPERVISORS
VICE-PRESID

PDP mt
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OUR MANDATED OBLIG\, TION TO PROTECT FISH AND WILDLIFE I SLURES A'-

WILL ALSO ASSIST IN PRESERVING THE ENVIRONMENTAL AND ECDNOMICAL

QUALITY OF THIS AREA. TEE FISH AND WILDLIFE SERVICE WILL C N'I NUL

WORK WITH THE CORPS OF ENGINEERS AND THE ARIOUS OTHER STATE AND

FEDERAL AGENCIES IN ATTEMPTS TO MEET THESE INTENDED OBJEGfIVES.

- ,.a. .

b*
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Jackson County.

PORT AUITHRITY

lw,-

March 7, 1985

Colonel Patrick J. Kelly
District Engineer
Corps of Engineers
Mobile District
P. 0. Box 2288
Mobile, AL 36628

ATTN: Mr. Walter Burdin

Dear Colonel Kelly: RE: Proposed Improvement for
Federal Navigation Project
Pascagoula, Mississippi

It has been brought to our attention that
in developing the Turning Basin Bayou Casotte
11arbor, several acres of wetlands will be destroyed.
The Ja.ckson County Port Authority would propose for
rit igation purposes to exchange this wetland by
setting aside (preservation) six (6) acres along
the Southern or Southwestern edge of Greenwood Island.

Sincerely,

JACKSON COUNTY PORT AUTHORITY

Port Director

mng

Post Office Box 70 • Pascagoula Mississipp 39567 * Phone 601/762-4041
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