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TABLE 1 
CHEMICAL ANALYSES OF SEDIMENT SAMPLES, MOBILE HARBOR, ALABAMA 

I Mois- Volatile Total Ammonia Oil and 

1 
ture Solids C .O.D. J T.O.C. J Phosphate T.K.N. Nitrogen Grease Eh 

Sample I 1 % % mg/kgxlO mg/kgxlO mg/kg P mg/kg N mg/kg N mg/kg lllVO'.L ts 

MB-1 16.97 (' . . 2.04 o. 76 le.2s 257.0 19 .11 436 1150 _ .. 
- ---- --·· --

MB-2 19.0'.l 0,54 3.14 l.~.!! 60.!JO 21 •. 8 33,6 509 2sp_ 
MB-3 37.26 2.67 22,98 B.61 34.50 112.6 44.8 ?t,0 ~50 -· ·-
MB-4 67. 35 lfi.0) 49,34 18.48 54.25 98.0 17.9 882 I 230 

-··~~ l I :» MB-5 68.62 __ !- 13.45 40.54 15.18 89.25 llftl.O 51.0 720 320 
"" 1 "" "" I II> MB-6 68.54 13, 18 40.43 ' 15.14 51.25 1192,2 49.8 1100 450 ::i .... 
"'" -- T I 

'' 31 I ..., ..... MB-7 68.55 45. 85 I 17.17 80.00 1289 ,1 21 8.4 763 450 
0 x ---- _i.'.:.!.:._~ .. --

"' ~M&-8 66.99 13.30 69.22 25.93 43.25 1076.9 51.5 600 520 

MB-9 67.46 14.91 56.55 21.18 65.50 1054.5 13.4 993 -20 

· MB-10 66.23 12. 75 28.13 10,54 93.75 2.75.5 21.8 1084 510 

MB-11 70.87 10.74 47,44 17. 77 55. 75 i188,7 12.9 I ---1359 500 ---
MB-12 68.65 \1.78 33.84 12.67 51.25 558,3 18,5 1254 590 

I---
MB-13 67.40 7, 72 12.52 4.69 67.00 1326.6 67.2 1153 565 

t MB-14 68,86 I 12,38 23,57 8.83 
. so.co 1195,6 l<'..3 1182 340 

~15 69.44 13.30 28.27 10.59 65.SD 1489.6 69,4 1126 185 

MB-16 70,10 14,73 34.~ 12.99 48.25 1179.4 156.2 1288 400 

Note: Unless indicated, all results are ·~.xpressed on a dry weight basis. 

• • 



> 
... "O 
I -o 

•• 

.... "' I :> 
w "" ...... ~ 

"' 

• 
TABLE 1 (Cont'd) 

CiU:llC.\L ANALYSES OF SEDL'fil<T S&'l.P~S, MOBILE B>.!!BOR, ALAJIA.'iA 

Mois- \'olatile Tot.al Ammonia ~l 2;~ 
t:.ire Solids c.o.o. 3 T .. 0.C .. 

3 
Phosphate T.K.R. Nitrog~~ Grease Eh 

Sample I % % mg/kgxlO mg/kgxlO mg/kg P mg/kg N mg/kg N mg/kg mvolts 

MB-17 f,9.30 13.46 33.78 12.65 89.25 1259.4 21.8 502 365 
-

MB-18 68.06 11.67 57. 71 21.61 62.50 li6 7 7.8 1196 520 

MB-19 67.07 13. 76 :n.49 l 11. 79 88.25 1210. 7 12.3 11)39 225 

MB-20 68.00 15.06 37.81 14.16 80.00 889.8 9.0 950 -25 

MB-21 70.04 12.87 2.87 1.07 96.00 ~~-8 44.8 708 351 
' MB-22 68.44 12.18 35.58 13.33 82.5:) 1483.4 47.0 520 ! 250 

1 
32.67 

--
N:B-23 70,92 12. 78 12.24 80.00 1163.1 B.4 861 190 i -- . 

MD-24 69,41 13.23 19.78 7.41 I 82.50 165.2 134.4 5t.9 250 

MB-25 66.44 9.81 2.56 0.96 116.00 44.2 .34.2 784 205 

MB-26 59.87 10.28 6.45 2.42 80.00 1055.0 112.0 459 260 -- -
MB-27 66.21 15.61 48 •. ~9 18,20 88.00 1169.8 157.9 '.i6 7 380 ! 
MB-28 43.41 5,00 17.30 6. <\8 I 57,50 16.2 53.2 350 210 I 
MB-29 I 43.44 5.01 2. f 3 1,08 65.50 705.0 51.5 362 210! 

MB-30 53.65 7.52 3. 73 1. 3~--t·- 86. so 800.8 61.6 494 440 I 
ns-31 53.98 7.14 1.87 o. 70 85,SO 850.6 72.8 535 2~ 
MB-32 63.52 9.78 35.BO 13.41 78.75 1371.4 67.2 565 255 i 

Note: Unless indicated, all results are expr~:o ·,-~on a dry weight basis. 



> .,, 
'f .,, 
.... "' 
I &. ....... 

,.., )C 

"" 

TABLE 1 (Qnit'd) 

l'lll!MICAL Allo\LtSES OF SIDIMlll'l' SAMPLES, K>BILE JIABllOll, Al DAM 

I KD1.s- Volacile T"tal ~Di.a Oil and I ture SQ lids C.O.D. 3 T.o.c. 
3 Phosphate. T.lt ••• HitTOgeD Gr.-.. Eb 

S-,le I z % •/kpl.0 118/kplO wg/lg •. 'Ilg/kg • .. ,kg. ag/tg lllVOlb . 
·-

1111-33 76.62 23.34 U5.66 47.06 129.50 2317.8 123.2 2147 220 

Mli-34 71,!!~ 18.20 180,93 67.76 89.25 2749.0 63.8 1453 125 

tm1-35 73.69 16.08 130.26 48, 79 109,25 2065.8 57.1 1437 310 

•1-36 69.20 ll.04 98.18 36.77 69.50 2074.2 65.0 4026 180 

1811-37 50.67 S.56 62.86 23.54 40,00 £69.7 39,2 527 360 

MB2-l8 66.48 9,01 48.69 18.24 83.75 1315.4 102.j S4S 240 

MB2-39 74.78 12.08 51.78 I 19.39 125.00 1315,4 17.9 1634 310 

Hl'l-40 19.59 0.66 1.02 0.38 7,00 106,4 56.6 326 220 
I . 

·-. 

- . 
I 

Note: Unless indlcated, all results are expressed on a dry weight basis. 
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TABLE 2 

~AVY METALS ANALYSES OF SEDIMENT SAMPLES, MOStLE HARBOR, ALABAMA 

Moisture Hg As Cu Zn Cd Pb Ni Cr 
Sample fJ % mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

MB-1 21,2 0.24 0.8 4.5 14.2 < O.l < 0.5 5.4 4.5 

M!l-2 19,4 1.11 1.3 2.6 1.1 < 0.1 < 0.5 5.3 22.7 

tm-3 31.2 0.31 1.8 7.0 .'i. 7 < 0.1 < o.s 4.0 11 .o 
MB-4 56.4 0.44 4.0 19.2 18,8 < 0.1 < 0.5 10.7 59.2 

Mt-5 54,5 O.Sl 5 •. 6 18.4 "!E.2 < 0.1 < 0.5 27.9 56.8 

!ffl-6 53.0 0.39 5.S 16 .. 6 16.6 < 0.1 < o.5 19.4 1;6 .. 1 

MB-7 45,2 0,60 6 •· 7 17.6 18.8 < 0.1 < 0.5 30.6 64,8 

Mll-8 56.7 C.60 4.8 20.8 19.5 < 0,1 < 0.5 23.9 56.7 

HB-9 63.9 0.33 6.2 17.8 17 .1 < 0.1 < 0.5 21.0 48,5 

MB-10 59,6 0.39 1.5 18.3 19.4 < 0. i. < 0.5 23.4 56.2 

MB-11 I 56,S 0.89 3.9 16.8 19.9 < 0.1 < o.s 2.3. 7 51, 7 

MB-12 61,8 0.46 it. 6 11.0 13.4 < 0.1 < 0.5 15.2 35.4 

MB-13 60.5 0.73 6.2 16.9 20.0 < 0.1 < o.s 26.3 54.4 

MB-14 76,5 0,70 8.8 16.0 18.l < 0.1 < 0.5 27.1 54,3 

MB-15 62,9 0.41 12.4. 17.7 18.0 < 0.1 < o.s 29.8 54.9 

1'1B-16 59.3 0.50 0.9 19.9 21.5 < 0.1 < o.s 26.5 57.l -
MB-17 59,1 G.43 7.0 29.6 30.6 < O.l < 'j.5 41.4 95.7 

Note: Unless indica.ted, all results are expressed on a dry weight basis. 

• 

·. 

Fe* 
mg/kg 

1.0 

<0.3 

0.8 

4.1 

1.0 
0,6 

1.2 

1.8 

0.6 

0.8 

C,3 

<0.3 

1.4 

0,4 

1.0 

1.0 

1.4 



TABLE 2 (Cont'd) 

HEAVY METALS ANALYSES OF SEDIMENT SAMPLES, MCill!i-E HARBOR, ALABAMA 

Moisture Hg As Cu Zn Cd Pb Ni Cr Fe++ 
Sample I % mg/kg mg/kg· m11;(kg mg/kg reg/kg mg/kg mg/kg mg/kg mg/kg 

MB-18 70.4 0.36 8.1) 18.9 20.2 <0.1 <0.5 23.7 49.2 0.9 
/ 

;.;a-19 73.8 0.36 7.5 15.9 16.l <0.1 <o.5 19.8 45.6 0.4 

MB-20 54.2 0.92 9.8 li.6 2\:J. 8 <0,1 <0.5 22.5 so.a 1.2 
MB-:: 1 7~0.30 6.9 26,4 99.l <0,1 < 0,5 21.3 47.2 0.9 ·-MB-.n 56, 7 0.28 2.4 17. 8 25.0 <0.1 < 0.5 17.4 40.9 1.6 

/ 

~-23 59,8 0.10 1.0 19.4 23.8 <O.l < o. 5' 19.6 5c.G <.V. J 

MB-24 77.4 o.sJ· 4.5 20.7 27.3 <O,l < o.s 23.6 46.4 0.4 

!41!-25 64,1 0,58 1.0 19.5 26.7 < 0.1 < o.s 23.0 47.0 0.4 

MB-26 46. 7 0.26 6.2 1/.4 84.6 <0.1 <0.5 14.S J9.l 1.2 

MB-27 54.2 0,26 S • .l 19.0 20.8 <0.1 <0.5 21.6 45.0 0.3 

MB-28 35,9 o.so 3.4 14.7 lJ.l < 0.1 < o.s 8.0 33.8 1.4 

:111-29 33,7 0.13 2.0 7.5 11.8 < 0.1 < o.s 12.4 22.1 1.3 

MB-30 38,7 0.18 5.3 13.3 21. (; <0,1 <0,S 15.2 51.4 0,8 

MB-31 41,5 0,16 l.O 13.6 74.G < O.l <o.s lZ.~ 40,4 C•,O 

MB-32 69.9 0.20 0.8 19.<l 132.1 < 0.1 <0,5 17.9 41. 7 <0.3 

MB1-33 66.4 0,44 1.2 48.3 Z46.8 < 0.1 < o.s 11. 7 39.0 0,8 

MB1-34 66.6 0.67 s.2 47.2 134.8 < 0.1 < o.s 21.l 41.2 <0.3 

Note: Unless indicated, all results are expressed on a dry weight basis. 

• • 
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. TABLE 2 (Cont'd} 

HEAVY METALS .ANALYSES OF SEDIMDlT SAMPLES, MOBILE BARBOR, ALABiJIA 

Moisture Hg As Cu Zn Cd Pb Ni Cr 
Sample I % -/kg mg/kg ing/kg ~/kg 111g/kg mg/kg mg/kg mg/kg 

Mllr~5 59.8 o.30 1.3 50.3 136.9 <0.1 <0.5 14.5 35.4 

1181-36 50,1 1.50 - 1.0 36.8 149.0 <O.l < o.s 13.0 42.8 

M'! 1-)7 58.7 0,30 '- 2.4 12.0 13.3 <0,1 1< 0.5 13,0 20.4 

MB2-38 84.l 0,)8 0.8 7.3 21.7 <0,1· <0,5 7.2 15,3 

MBi-39 79.3 0.50 7.3 J0.4 31.2 '< 0,1 < 0.5 22.9 46,8 

MB3-40 15. 7 0.07 <0,3 0,9 1,9 < 0.1 < ':'.5 4. ~ 2,9 

-

-

'Mote: Unless indicated, all results are expressed on a dry weight basis, 

r~++ 
mg/kg 

<0,3 

C·. I 

<0.3 

0.3 

0.8 

<0,3 
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TABLE '.i 

BAC'l'IRIOLOCICJ,L AN~l.YSES OF SEDIMENT SAMPLES, 
MOB.".LE HABBOR, .ALABAMA 

Salllple I Moisture Total Colifor11111 Fecal Colif orma 
% fo·~g/g #org/g 

MB-4 67.35 139140 < 61 

!IB .. 6 ~S.54 127701 < 64 -
MJ-8 66.99 . 

13632 2l:tl 

MB-10 66.23 9476 3553 
. 

MB-12 68.65 3828 1276 

MB•14 •i8. 86 192678 610l. 

MB-16 70.10 6689 5886 

MB-18 68.06 16281 3131 

KB•20 68.00 22'i00 6250 ---
MB•22 68.44 23447 3169 

MB-24 69.41 14057 3269 

KB-27 66.21 29595 13318 

-

I 

-
lfote1 lle1ult1jare espre••ed on a dry weight baeia. 

·. 
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SAMPLE 11 MB-2 . 

. -.-

TABLE I. 

PESTICIDES ANALYSES OF SEDIMEN r SAMPLES• 
MOBILE HARBOR, ALABAMA 

MOISTI.'RE % 41 57 • 
HlN!tUM DETECTABLE I 

PESTICIDE CXlNCENTRATION PPB -
Udrin N.D. 

Chlordane N.D. 

~ieldrin N.D. 

ODD (TDE) N.J:J. 

)DE N.D., I 
ODT N.n~ 

Endrin N.D. 

ieptachlor N.D. 

ieptachlor Epo:dde N.D. 

"inda11e N.D. 

iMe,'.hoxychlor N.D. 

~rex N.D. 
roxaphene N.D. 

)iazinon N.D. 

Guth ion N.D. 

!lala'.hion N.D. 

Met'tyl Parathion N.D. 

Parathion H.D. 

PCB (AR 1242) N.D. 

PCB (AR 1254) N.D. 

PCB (AR 1260) N.D. 

Notes: Results are expressed on a dry ~eight basis. 

N.D. • Non-detectable-

Appendix 5 
B-1-37 

LEVEL 

0.229 ·-
2.055 

0.315 

o.844 

c. e1s 

1.066 
. 

0.447 

0.115 

0.193 

0.118 

2.738 

fl.763 

16.430 

0.341 

9.926 -
4.929 -1 
5.839 

5,819 

2.875 

5.405 

9.627 



SAMPLE # MB-4 

TIJ!LE 4 (Cont'd) 

PESTICIDES ANALYSES OF SEDIMENT SAMPLES, 
MOBILE HARBOR, ALABAMA 

MOISTURE % 6S • 39 --
I ! MINIMUM DETECTABLE 

PESTICIDE CONCENTRATION PPB 

~({rin N.D. 
· · ::11-lor!fane 

. . -. H.D • 

•·-• [)ieldriri N.D. _, __ 
)llD {TDE) 16.184 

llDE. 21.567 
.l)DT 

I 
15.313 

Endrin N.D. 
~eptachlor N.D. 
ieptachlor Epold.de t~. D • 

.. tndane N.D. 
jMethoxychlor N-.I•. ' 
Mir~x N.D" ,__ -
Toxaphene N.D. 

lliazinon N.D. 

Guth1on N.D. 

!Mala;;hion N.D. 

!Methyl Parathion N.l:. 

!Parathion_ 
-

N.I.:. 

'PCB (AA 12'2) I N.D. 
(AR 1254) 60.533 

(AA 1261'1; N.D. 

Hot-... : Rel!ults are expresaed on a dry w·.;ight basis. 

N.D. • Non-detectable. 

Appendix 5 
B-1-38 

LEVEL 

0.438 

3.':124 

0.601 

1.405 

1,036 
-

1.666 

0.853 

0.219 

0.369 

0.225 

5.227 

1.457 

31.362 

0.650 

18.9118 

9.409 .. . . -____ ...,,, 
11.10/ 

S.488 
·-

4.574 

18.376 

• 

I 

• 
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TABLE 4 (< ont 'd) 

PESTICIDES ANALY~ES OF SEDIMENT $\!!Pi.ES, 
MOBILE HARBOit, ALABAMA 

SAMPLE # MB-8 -
I ~IAI 'I . 

PESTICIDE CONCENTr..ATION PP.!1 

Udrin N.D. 
~hlordane I N,D. 

)ieldrin N,D. 

>DD (TDE) 10.636 

>DE 15.647 

~DT 9.173 

Endrin N,D, 
" 

:leptachlor tl.D. 

Hcptachlor Epold.de N,D, 
- -
i..indane N,D. 

MethoxycHor N.D. 

Mirex N,o. -
Toxaphene N.D, -Diazinon N.D. 

Guthion N,D, 

Malathion N.D. 

Ethyl Parathion 2.532 

Parathion N.D. -PCB (AR 1242) N,D. 

PCll (AR 1254) 38.981 
'PCB 
L-

(AR 1260) N.D. 

Notee; Results are expressed on a dry weight basis. 

H.b. • Non-d•tectable. 

.• DE 
J.EVEL 

0.319 

2.856 

0.438 -
0.79}. 

0.635 

1.063 

0.621 

0.159 

0,269 

0.164 

3.805 

1.061 

22.830 

0.473 

13.793 -
6,8!•9 

0.866 

8,086 

3.995 

8.117 

13.377 

Ethyl Pa..~thion is uncorrected for recovery level • 

Appendix 5 
1-1-39 
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SAMPLE I MB-12 

-. 

TABLE 4 (Cont'd) 

PESTICIDE!. ANALYSES OF SEDIMENT SAMPLES, 
MOBILE HARBOR, ALABAMA 

MOISTURI I 59 70 • -
CONCENTRATION PPB 

MINIMUM DETECTABLE 
PESTICIDE 

Udrin N.D, 

l:hlordene N,D. 

H•ldrin N.D, 
~oo (TOE) 7.859 -
,DI 7.905 
~DT 5,086 

!ndrin N,D, 

lleptadllor N.D. 
lleptachlor Epoxide N,D, 

·-...... 
i.ind- N.D. - -
!fethoxychlor N.D, - --
Kir:!!x tl,D. -
roxaphane N,D, 

Diuinan N.D. -Guthion N,D. 
I 
Malathion N,D. 

ttethyl Parathion N~D. -
Parathion N,D. 

~ ~ 124') 
N.D. 

(All 12.)4) N.D. -(All 1260) 79.258 - -
Mo1:e!'I: ll•eulte are baaed on a dry weight basil. 

N.D. • ~on-detectable. 

Appf'ndix 5 
B-1-40 

LEVEL 

0.333 

2.~BO 

0.457 

0.911 
1.159 
0,744 

0,648 

0.166 -
0.280 

0.171 
3,970 

1.107 

23.821 

0.494 

14.392 -
7.146 

8.46i 
8,437 

4.169 

7 836 -
11.928 

• 

• 
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SAMPLE # MB-16 

TARLK 4 (Cont'd} 
PESTICIDES ANALYSES OF SEDIMENT SAMPLES, 

MOBILE HARBOR, ALABAMA 

MOISTURE % 66,39 • --
PESTICIDE CONCENTRATION PPB 

MJ.NIMUM DETECTABLE 
·-

Udrin +---N,D. 
~hlordane I !' ~ D. 

·-
lieldiin I ~; ' ' r ·- . -
lD!> (TDE) 
-- .. •.. 

;DE 
~ ,. ' - ·-··-- --· --- ·--· --[)DT 13, 706 -

Endrin N.D. 

fleptachlor N,D, 

fleptachlor ~poxide N ,D, 

Lindane N.D. 
Mathoxychl~r N,D. 

Mirex N.D, 

Toxaphene N.D. 

Oiazinon N,D. 

Guthior. N,D. -
bola lath ion N,D, 

jMethyl Parathion N.D. 

'Parathion N,D, f B (AA 1242) 
N,U. 

CB (AR 1254) N,D. 
CB (AR 1260) 88,050 

Notes: Results are ex;ireseed on a dry weight ~asis. 

N.D. • Non-detectable • 

Appendix 5 
B-1-41 

LEVEL 

0.399 

3,573 

0.547 

1.092 ----
0.893 

1.389 

o. 777 

0.199 

0.337 

0.205 

4.760 

1.327 

28.563 

0.592 

17.257 

8.569 

10.152 

10.116 

4.399 

9.396 

14.302 



•• 

SAMPLE fl MB-18 

.. 

TABL: 4 (Cont'd) 

PESTICIDES ANALYSIS OF SEDIMENT SAMPLES, 
MOBILE H#~OR, ALABAMA 

MOISTURE % 58 62 • 
MINIMUM DETECTABLE 

PESTICIDE CONCENTRATION PPB 

UdTin N,D. 

::bloi:t!.ane N,D, -· l>ieldTin N.D, 

DDD (TDE) 8.078 

DOE 18.490 

DDT N.D. 

l~irin _ N,D. 

~ ...... ,., N.D. 

~ptachlor Epox:l.de N,D. 

i.ndane N.D. 

jttt!thoxychlor N.D. 

~·:~ex ?l.D • . 
•• :aphene N.D. 

~iazinon N.D. 
.. 

Guthion N.D. 

Malathion N.D. 

Methyl Parathion N.D. 

!Parathion N.D. 

f"' (AR ""' 

11. D. 

PCB (AR 1254) u.o. 
Pell (AR 1260) 56.136 

Notes: Results are expressed on c dry weight ~asis. 

N.D. s Non-detectable. 

Appendix 5 

B-1-42 

LEVEL 

0.324 

2.902 

0.445 ·-o. 718 -0.887 

1.506 

0.631 -
0,162 

0.273 

0.167 

3.867 

1.0:6 

23.200 -0.481 

14.016 

6.960 

8.246 

8.217 

4.060 

7.632 

11.617 

• 
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f>AMPJ.E I MB-20 

TABLE 4 (Cont'd) 

PESTICIDES ANALYSES OF SEDIMENT SAMPLES, 
HOBILE HARBOR, ALABAMA 

MOISTURE % 55,84 - HlNDfUM nETECTABLE 
PESTICIDE CONCENTRATION PPB 

Udrin N.D. 

Chlordane N.D. 

Ueldrin 2.605 

>DD {TOE) 12,422 I 

lDE 18. 716 

>DT 13.605 

Endrin N.D. 
~eptachlor N.D. 

~eptachlor Epoxide N.D. 

windane N,D, 

~thoxychlor I N,D. - -
'li.rex N.D. 

Toxaphene N,D. 

D1a:zinon N,D, 

Cuthion N,D. 

Malathion N,D, -Methyl Parathion N,D. --Parat!- ion N.D, 
PCB (AR 1242) N,D, 

PCB (AR 1254) H,D, 
PCB (AR 1260) 79.'258 
'· 
Notes: Results are eXT,>reesed on a dry weight basis. 

N.D. • Non-det.~ctable • 

Appendix 5 

B-1-43 

LEVEL 

o.303 

2.720 

0.446 

0,831 

1.058 

(1,67) 

0.591 

0.152 

0.256 
"-

0.156 

3,623 

1,010 

21,739 

0.451 

13.134 

6.522 

7. 726 

7.699 

3.804 

7.151 

10.885 



li.\MPLI I . Mll-22 

TABLE 4 (Cont'd) 
PESTICIDES #Jl;ALYSES OF SEDIMENT SAMPLES, 

MOl"ILE HARBOR, ALABAMA 

MOISTUR! % 54.44 - M!NIKIJM DETECTABLE 
PESTICIDE OONCEllT&ATION PPb 

Udri11 N.D • . 
::bl.Ord- N.D. 

>ieldrin N.D. 

~· (TD!) 15.617 

tJDB 19,349 . 
l)D1' 23.8lt2 

P.adr!a N.D. 

leptadllor N.D. 
feptadllor Epoxide N,D, 

Liad- N,D, 

"9thoxychlor !I, D, 

lfirea N.D. 
l'oxaphena ?I, D, 

Diuinon N.D. 

Guth ion N.D. 
Malathion N.D. 
Ktehyl Parathion N.D. 

Parathion N,D. 

PCB (All 1242) N,D, 

PCI (All 1254) 69.289 

~Cl (Al 1260) N·.D. 

Hotea: lleault• are axpre11ad on a dry weight baai1. 

H.D. • Hon-datactable. 

Appendix 5 
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LEVEL 

0.294 

2.636 

0.404 
-

o. 731 
·-0,586 

o.981 

0.573 

0.147 

0.248 

0,151 -3.512 

0.979 

21.071 

0.437 

12.730 

6.321 

7.489 

7.463 

3.687 

7.491 

12.346 

• 

• 
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SAMPI E II MB-26 . -

TABLE 4 (Cc·nt 'd) 

PESTICIDES ANALYSES OF SEDIMEtlT SAMPLES, 
MOBILE HARBOR, ALABAMA 

MOISTURE % 48.58 

·-

CONCENTRATION PPB 
MINIMUM DETECTABLE 

PESTICIDE 

l\ldrin N.D. 
Chlordane N.D. 

Dicldrin 1.8~4 

ODD (TDE) 24.836 
ODE 75.215 -
DOT 54.292 

Endrin N.D. 
~eptachlor N.D. 
!le;;itachlor Epoxide N.D. 

~indane N.D. 
~ethoxychlor · 1~. D. I Mirex 11.0. 

Toxaphene N.D. -Oiazinon N.D. 
Guthion u. n. 
Malathion N.U, 
Methyl P3rathion N.D. 

-
Parathion N,D, --PCB (AR 1242) N.D. 
PCB (AP 1254) N.D. 
PCB (AR 1260) 97.747 

Notes: Results are expressed on a dry weight basis. 

N.D. • Non-detectable • 

Appendix 5 

B-1-45 

LEVEL 

0.261 
2.336 

0.383 -
0.714 

o. :.78 

0.908 

0.508 

0.130 

0.220 

0.134 

3.112 

0,867 

18.670 

0.387 

11.280 

5.445 

6,636 

6,612 --3.267 

6,142 

9,349 



SAMPLE I MB-29 

TABLE 4 (Cont'd) 

PESTICIDES ANALYSES OF SEDtM&'fT SAMPLES, 
~OBILE HARBOR, ALA8AMA 

- - - l MINIMllM DETECTABLE 
P~TICIDE CONCEN'l'RATION PPB I 

Udrin N.D. 
Chlordane N.D. 

)ieldrin ti.D. 

>DD (TD!) 42.105 

r>DE 52.575 

DDT 99.728 
-

F.ndrin N.D. 
-

ieptachJ.or N.D. I 
ieptachlor Epoxlde N.D. 

·--
~indane N.D. 

!Methoxychlor N. l>. l 
Mirex ti.'). I -· 
Toi<aphene N.D. 

Diazinon tt.D. 

!~·ion U.D. 

~lath ion N.D. 

thyl Parathion I N.D. 

Parathion J 'N.o. 
N,D, 

PCB (AR 1254) I N.D. 
PCB VR 1260) 66.037 

Notes: Results are e:xpresi:ed on a dry 'ui&ht basis. 

N.D. • Non-detectable. 

Appendix 5 
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LEVEL 

0.263 

2.160 

C..362 

0.721 

0.584 

0.9k8 --
o. 513 

0.132 

0.222 

0.136 

3.144 

0.876 

18.864 

0.'.:191 

11.397 

5.659 

6.705 

6.681 

3.301 

6.206 

9.446 

• 

I 
I 

-

• 
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SAMPLE 6 MB-31 

TABLE 4 ( ,:ont 'd) 

PESTICIDt;S ANALYSES OF St:DIHENT SAMPLES, 
MOBILE HAIUlOR, /J.ABAHA 

~O!STUkE % 64 69 • -- HININl'M DETECTABLE 
PESTICIDE CONCENTRATION PPJ 

U.drin N.D. 

~hlorc!ane N.D. 

lieldrin N,D, .. 
DDD (TOE) 30.1,28 

DOE 29.228 

DDT ll.875 --
Endrin N.D. -
·rleptachlor 
~-

H.D. 

Reptachlor Epoxide N.D. 
i..indane N.D. 

Mcthoxychlor N.O. 
M.irex N.D. --
roxaphene N.D. -
tliazinon N.D. 

Guthion N.D. 

Malathion N.D. 

Methyl Parathion N.D, 
-

Parat•.:' n N.D. f' (M 1242) 
N.D. 

CB (AR 1254) N.D. 

CB (AR 1260) 689.451 

Notes: Results are expre~sed on a dry weight basis. 

R.D. • Non-detectable • 

Appendix 5 

1-1-47 

LEVEL 

0,379 

3.401 

0.521 

1.0'.'9 

0.850 

1.323 

o. 739 

0,190 

0.320 

0.195 

j 4,531 -·· 
1.263 

27.188 -i 0.564 

16.426 

8,1.56 -
9.663 

9.629 

4.758 

8.944 

13.614 

• 



SAMPLE # MB-32 

TAB LB 4 (Cont ' d) 

PESTICID?!!. ANALYSES t.:IF SEDIMENT SAMPLES, 
MOBILC HARBOR, ALABAMA 

MOISTl.JRE I _,i1L_96 . - -
PESTICIDE CONCENTRATION PPB 

MINIMUM DETECTABLF. 
LEVEL -

Udr1n N.D. 0.291 

Cblord•i• N.D. 2. ~-J9 - -Diel.drin N.D. 0.400 --.._ __ 
.. -

l>DD (TDE) 25.047 0,723 
1--· 
DDE 35.998 0,550 

- - -
DDT 53,446 0.971 -
Endrin N,D, 0.567 --lleptedi.lor N,D, 0.1116 i...-...:..--·------ .__ 
lleptacblar Epox:ide N.D, 0,245 ·-==r- ----
1.U1dane N.D 0,150 ...__ ---=--Methoxyct.lor N,D, - J,475 -· llu.r«x N,D, 0,969 -·-- -
Toxaphene N.D. 20.851 
Dia&inon N.D. 0.432 --- -
lCuthion N.D. 12.598 -
~athiNI N.D. 6.25!i 

hyl_ ~rathion- H,D, 7.411 

!Parathion . N·,D, 7.385 ---r ". ,,.,, l.D, 3,649 
Q (All 12..i4) 68.671 7.413 

··-
.__ __ -

Q (Al 1260) N. ll. 12.218 ---· ._-,,...... _____ 
No:e~: Results are expre1sed on• dry weiSht basia •. 

N.D. • non-d•tectable. 

Appendix 5 
B-1-48 
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·TABLE 4 (Cont'd) 

PESTICIDES ANALYSES OF SEDIMENT SAMPLES, 
MOBILE HARBOR, ALABAMA 

MOIS11JIIB % f.4.53 

! CONCENTRATION PPB 
MINIHUM DETECTABLE 

PESnCIDE 

Udrin . N,D, -
Chlordane N.D. 
~ieldrin N.D. 
DDD (TDE) N.D. 

PDE N.D. 

PDT ?f .n. 
Endrin N.D. 
fleptachlor N.D. 
~eptachlor Epoxide . N.D • 
t.indane N, I'.', 
flethoxychlor N.D. 
Mirex N,D. 
Toxaphene N.D. 
Diazinon N.D. 
Guthion N.D. r ....... N.D. 

thyl Parathion N.D. 
arathion N.D, 

~pa (AR i242) N.D. 
rCB (AR 1254~ N.D. 
~Cll (AR 1260} 60.770 

Notes: Results are expressed on a dry weight basis. 

N.D. • Non-detectable • 

Appendix 5 
11-1-49 

LEVEL 

0,378 

3.381' 

0.519 

1.390 

1.342 

1.756 

0.736 

0.189 

0.319 

0.195 

4.511 

1.257 

27.065 

0.561 

16.352 

8,}20 

9.619 

9.586 

4.736 

8.903 

13.552 ·-



TABLr 4 (Cont'd) 

PESTICIDES ANALYSEJ OF SEDIHl!NT SNIPL£S, 
MOBILE HA IBOR, ALABAMA 

MOISTUIU!: % 55.29 
MINIMUM DETECTABLE 

PES'1'ICIDE CXlNCENTRATION PPB 

Udrin N.D. 

::hlordane N ... D. 

!lieldrin N.D. 
!>DD (TDE) 21.648 
!>DE 45.386 
!lDT 7.629 
Endrin N.D. -
fll!ptachlor N.D. 

~·~ptachlor Epoxide fl,D. 

i.ndane N.D • ... 
~•thoxychlor N.D. 

. rex N.D • 

~n~aphene N.D. 

i-zinon N.D. 

jcuthion N,D. 

~lath ion N.D. 
thyl Parathion N.D. 

!Parathion N.D. 

~PCB (AR 1242) 
N.D. --

PCB (AR 1.;,54) H,D, 

PCB (AR 1260) 9Z4.58ll 

Notes; Results are ex,ressed on a dry weight basis. 

~.D. • Hon-datectabla. 

Appendix 5 

B-1-50 

LEVEL 

0.300 

2.686 

0.412 

0.821 

0.671 

1.045 
0,584 

0.150 

0.253 

0.154 

3.579 

0.9qf 

21,472 

0.445 --
12.972 

6.442 

7.631 

7.605 

3.758 -
7.063 

l0.752 

• 

• 
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-

TABLE 4 ~~ont'd) 

PESTICIDES ANALYSES o•· SEDIMENT SAMPLES, 
MOBILE HARBOR, ALABJl:"IA 

MOISTl'RE % 71 •12 . ·-
MINIMUM DETECTABLE 

PESTICIDE CXlNCl!!:NTRATICN PPB LEVEL 

uc;rin N.D. 0.464 

:hlordane N.D. 4.159 
11eldrin 2.782 0.682 

1>00 (TDE) 25.631 1.153 - ·--
i>DE :ll.620 (1.925 

DDT 10.08:: I L "48 

Endrin N.D. (1.904 

ieptachlor ti. D. 0.232 -
Keptachlor Epoxide N.U. 0.391 
'--'· -. 
i.inda1111 N.D. ('.239 -
jMethoxychlor N.D. 5.540 
Mirex N.D. 1.544 
Toxarnene ti. o. 33.241 
Diazinon N.D, 0.689 - -Guth ion N.D. 20.083 
Kalathion N.D. 9.972 
Ethyl Parathion 3,454 1.260 . 
"arathion N.D. 11.773 
PCB (AR 1242) H.D. 5.a11 
"CB (AR 1254) 101.777 11.818 -
PC~ (AR 1260) 11.D. 19.477 

· Note~: Re1ult1 tre expressed on a dry weight basis. 

Ii .D, • Non-d•itectable. 

Bthyl Parathlon 11 uncorrected for raco~ery level • 

Appendix 5 
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T\BLE 4 (Cont'd) 

PESTICIDES /NA!.YSES OF SEDIMENT SAMPLES, 
KOl.ILE HARBOR, Af.ABAMA 

MOI'>TURE % 23.10 -. ' . MINIMUM DETECTABLE I . 

PESTICIDE CONtENTRATlON 'PB LEVEL 

·.·Udr1n N.D. .. - t . 

i:hlcrdane N.D • . 

· >l!itldr1n NeD•. 

>Do ('l'IJE) H.D. 

l>DE 1.449 
~ .PDT· N.D. 

!ndrin ?l.D • . 
·. letitachlor N.D. -· 
feptachlor Epoxide N.D, -., 

i.1ndane N.D. 
. i'litthoxychlor N.D, 
lltreJ: N.D. . . -
roiaphene N.D. 

· l>iazinon N.D. 
hthion N.D. 
lllJlathion ll.D. 

!Hltthyl Parathion N:o. . 
l'a.r.ctlllon N,D. 
i'CI (All. 1242) H,D. --~ 

. PCB. (AK 1254) 22.018 

l'CI (AR 1260) N.D. 

llotea: Result• are eJ:presaed on a dry weight basis. 

R.D. • Non-detectable. 

Appendix 5 

B-1-52 

0,174 

1.562 

0,239 

0.641 

0.347 

0.810 

0.339 

0.087 

0.147 

0.090 

2.081 

0.580 

12.484 

0.259 

7.542 

3.745 

4.437 

4.421 

2,185 

4.438 

7.315 

• 

• 
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1974 

SEDIMENT SAMPLING 
DATA 

(Core Samples) 
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LOCATIONS OF SEDIMENT AND WATER SAMPLING STATJONS, 
}{OBILE HARbOR, ALABAK' . 

llON SECOUR BA\' 

u . 
9 

..,..,.._,. · ~ lNTRACOASTAL WATERWAY·· .. ,-:·:: .. 
' ....... ~ ~ .:,::;:=.:=.."'tl:::;....-i:..=-...=--"-.;:"" =--=- - -- - f\l . 

.,rMB-4 ,,,,_..... ---.::,.w ·· 
r' . - -.-t"':·P 

" __d: 
t::ff:JJ2 " . . . " . . . . " .. 

~;MORGAN GULF OF MEXICO 

trFSNORE IATU 
IAIPLING STATIDNO .. ... 

0 5 10 - -- - -----
Scale In Miles 

... Sediment S1111pling Station 

Appendix 5 
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0 lloter !Elutrlatel Sa"'llling· Station 

41!1~"1lc•tes Water Simple for £1utrlale 
0 ected At Se<ll111tnt Sl"'Pllnt StatlCM 

• 

• 
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··--·· , .... , .... 

LOCATIONS OF SEDIMENT AND WATEll SAMPLING STATIONS, 
MOBILE HARBOR, ALABAMA 

Hatch Lfne 

0 

.&. 
NORTH 

1/2 

Scale In Miles 
• Sedl.,.nt Sampl Ing stau;~ ·· 

I 

0 !later (£1utrllte) Slmplfng Station 

• Indicates Witer Simple For £1~trfate 
Collected At Sediment Sampling Station 

Appendix 5 
B-1-55 
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SAMPLE II c.o.n. 
Uh .. "kc. X 103 

ilet Basis IJrv flas is 
-

•m-4 (T) 21.54 52.46 . 

MR-4 (H) 26.15 45.09 

MB-4 (.8) 29.23 51.50 

MB-8 (T) 19.05 57. 48 

MB-8 (M) 21.43 53.63 

MB-8 (B) 31.74 63. 86 

•m-12 ('t) 19.05 60.09 

MB-12 (I!) 20.63 57.07 

MB-12 (ll) 39.68 76. 38 

MB-16 (T) 3.00 9.48 

MB-16 (H) .~1. 06 55.63 

MR-16 (D) 19.05 31.26 

MB-18 (1') 18. 05 47.14 

Hl3-10 (I:) 18 .. 05 37.59 -
MB-16 (fl) 18.80 29.97 

HB-20 (T) 16.67 44.17 

MB-20 (H) 19.84 45.96 

MB-20 (!I) 27.78 73.61 

MB-22 ("£) 15.08 29.87 

HB-22 (H) o. 79 0.95 

MB .. 22 (B) 1.59 1.91 
,. MB-24 {T) 16.67 39.91 

MB-24 (M) o. 79 0.99 

Mll--24 (B) 1.92 2.40 

MB-26 (T) 12.70 21.90 

MB-26 (M) 1.59 1.90 

MB-26 (D) 3,97 5.26 

-

.DATA SHEET 

.. 

r.o.c. 
011 /k~ x io3 

Wet Basis -
8.07 

9.79 

10.95 

7.13 

8.03 

11.89 

7.13 

7.73 

14.86 

1.12 
. 7.89 

7.13 

6. 76 

6.76 

7.04 

6:24 

7.43 

10.40 

5.65 

o. 30 

0.60 

6.24 

o.~o 

o. 72 

4.76 

0.60 

l.ll 

Appendix s 
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IJrv Basis -19.65 

16.89 

19.29 

21.53 

20.09 

23.92 

22.51 

21.37 

28.61 

3.55 

20.84 

11. 71 

17.66 

14.08 

11.22 

16.54 

17.21 

27.57 

11.19 

0.36 

0.72 

14.95 

0.37 

0.90 

8.2(' 

0.71 

l.9'i 

·-

.•. 

• 
-

TOTAL PHOSPHATE 
l!l!?/k2 p 

Wet Basis l.>rv BP.sis 

18.48 45.00 

95.70 165.00 

31.22 55.00 

9.94 30.00 

23. 98 60.00 

21.12 42.50 -
45.17 142. 50 

24.40 67 .so 

14. 29 27 .50 

53, 82 170.00 

25.56 67. 50 

25.90 42.50 ·-36.38 95.00 

15.61 32.50 

34.50 55.00 

25.47 67.50 

36.69 85.00 

18.18 30.00 

49.23 97.50 

2.07 2.50 -
2.08 2.50 

- -
25.06 60.00 

~.00 10.00 

4.01 s.oo 
30. 44 52.50 

4;18 5.00 

7.55 10.00 --·-



Total Kjeldahl Nitrogen 
Sample II m;z/kg N 

Wet !'Iasis Drv Basis 

~-4- <'r> 478.3 1164.8 -
t~4 (M) 743.8 1282.4 

MB-4 (R) 467.2 823.2 

MB-8 (T) 415.7 1254.4 

MB-8 (M) 368.1 921.2 

MB-8 (B) 452.3 910.0 -
MB-12 (T) 569.8 1797 .6 

MR-12 (H) 609.3 1685. 6 

MB-12 (l:) 439.3 845.6 

MIJ....16 (T) 551. t. 1741.6 

MB-16 {To 667.9 1764. 0 
-

~m-16 (ll) 467.6 767 .2 

UB-18 (T) 516.8 1349.6 
~--

MB-18 {H) i,9". 8 1030 .. lf 
--~-

lffi-18 (ll) 1100 .4 638.4 ---
NB-20 (T) 519.9 1377. 6 

MB-20 (l!) 603.2 1397.2 

MB-20 (II) 33.3 53.2 

l1B-22 ('!') 575.4 1139.6 
-

MB-22 (H) 51.0 61. 6 

MB-22 (B) 69 .9 84.0 

Mll-211 (Ti l., Q .,,. 8 

MR-2l1 (H\ 1n7 'i 1 .,_,, - 4 

MR-?/, (p,' 1 'I c; , " 8. 

MIL.?(; ('!') ,, 7 "". 2 
!~ ?(; (M\ ~l ~ 61.6 

lm. ?(; (!\) 118.1 448.0 

• - -

DATA SHEET 

Volatile Solids 

Appendix 5 
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% 

33.62 

4.18 

0.27 

28. 73 

24.05 

37.62 

33.74 

67. 49 

25.00 

40. 75 

56.60 

4.56 

35. 70 

15.27 

4.40 

11.17 

52.38 

5.15 

7.84 

0.26 

1.60 

1n 37 

l.15 

1. c;o 
4. 12 

0.11 

4.62 

-
. 

-

Oil and Grease 
mg/kg 

Wet Bashl D rv Bas is -·-
315 76i 

455 784 

331 583 

372 1123 

277 693 

258 519 

~68 3054 
--

548 151;:; 

247 475 

251 793 

3805 ~0050 

2675 4389 

2826 7381 

3376 7030 

3300 5261 

3138 8315 

3524 8163 
-

3158 50l16 

379 751 

32 39 

5916 7105 

405 970 

21 26 

102 127 

137 236 -
358 428 

278 368 



1 r 
" 

Sample fJ 

Mll-4 (T) 

MB-4 (M) 

MB-4 (B) 

MB-8 (T) 

MB-8 (M) -MB-8 (B) 

•m-12 (T) 

MB-12 (M) 

MB-12 (B) 

MB-16 (T) 

MB-16 (N) -· MB-16 (B) 

MB-18 (T) 

Mll-18 (" \ .. , 
MB-18 (B) 

MB-20 (T' 

MB-20 (H 

MB-20 (ll) 

MB-22 (T. 

MB-22 (M 

·MB-22 (B) 

Mll-24 (T 

MB-24 (M' 

MB-24 (!l 

1-ru-26 (T 

MB-26 {M 

•m-26 en 

Specific Gravity 

2.78 . 

2. 72 

2.74 

2.86 

2. 74 

2.76 

2.76 

2.84 

2. 79 

2 .so 

2- 82 

2.71 

2.8C 
- . 

2.77 

2. 71' 

2. 75 

2. 75 

2.79 

2.73 

2.66 

2.69 

2.61 

2.69 

2.71 

2. 70 

2.64 

- 2. 89 

DATA SHEET 

Total Coli forms 
fiorrd "'-

Wet B.~sis I D:v $rr-;is 

280 682 

-- ---
-- --

31,000 93, 543 

·--
---

46,000 

--
---
500 

--
---
ll10 

.--
--
960 

--
---
550 

--
--

70 

--
--

48 

---
---

---
--· 

145,110 

--
---

1,579 

--
--
366 

---
---

. 2,544 

--
---

1,089 

-
-
168 

---
---

83 

--
-
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• 
Fecal Colifor.ns • 

t lie t 
f!or"f2. 

B~sis _ Drv R • 
~1.R. s ls 

60 146 

-- --
- --
. 35 106 

- --
-- --· 
50 158 

- ---
-- --
25 79 

--- --
-- -- -

25 65 

-- ---
--- --
530 1,404 

--- ---
-- ---

85 ----
~· 

~.-.,....--· 

168 

- -- --- --
64 153 

-- --
-- ---

44 76 

-- --
--- ---

- • 



t· 
• ··Sample C 

. 
MB-It (T) 

MB-4 (M) 

'IB:-4 (B) 

•m-8 (T) 

MB-8 (H) 

MB-8 (D) 

MB-12 (T) 

Mll-12 {M) 

MB-12 (B) 

.MB-16 (T) 

MB-16 (r!) 

Ml:l-16 (II) 

MS:-18 ('f) -Mll-18 (M) 

nl-Hl (lJ ) 
-

~ill-20 (T) --. l1ll-'.W (!!) 

"Mll-20 ( IJ) 

MB-22 (T) 

HB-22 ·uu 
Hll-22 Cll) 

MB-24 (T) 

MB-24 (H) -· •m-24 (B) 

MB-26 (1') 

MB-26, (~!) 

Mll-26 (ll) -

• . 

·' 

· . • DA?A SUEET 

Bg 
ppm. 

Wet basis Dry basis 

0.24 0.58 

o.r:o 0.00 
• 
o.oo o.oo 

0 .14 0. 42 . 

0.04 0.10 

0.11 0.23 

0.16 0.49 

0.03 0.09 

0.10 0.19 

0.28 0.89 

0.12 0 .32 

o.oo o.oo 

0.03 b.09 

0 .28 0.39 

0. 36 o.s 7 

0 .2:. 0.63 

0.69 1.60 . 

0.01 0.02 

0.31 0.61 

o.oo o.oo 

u.vu u.uo 

0.25 0.60 

0.00 o.oo 

0 .43 0. '.;4 

q .19 0.32 

o. 76 0.91 

0.00 0.00 
. 

As 
. ·ppm . 

\..'et basis 

1.17 

0. 79 

0.22 

0.56 

1.84 

0.69 

0.61 

0.52 

0.65 

0.61 

0.73 

0.55 

1.09 

0.82 

0.46 

0.67 

0. 75 

0.58 

o. 72 

o. 32 

0.2\'J 

0.49 

o.o~ 

0.14 

0.27 

0.02 

< 0.01 

Appendix 5 
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Dry basis 

2.86 

1.36 

0.38 

1.68 

lt.60 

1.39 

1.92 

1.45 

1.25 

· 1.92 

1.92 

0.90 

2.84 

1. 71 

o. 74 -

1. 77 

1. 73 

0.93 

1.43 

0.39 

0,24 

1.18 

0.06 

0.18 

0.46 

0.02 

0.01 

.. 

Cu 
ppm·~ 

lo.'c t basis Dry basis 

3 8 

• 4. 7 
. 5 8 

' -
7 • 20 

B 20 

4 8 

3· 10 

4 10 

5 - 9 

6 20 

8 20 

3 5 

B 20 

10 20 

3 5 --
8 20 

9 20 

5 8 

< 1 1 

0 0 
-0 0 

8 20 

5 6 

5 6 

3 6 

(J . 0 

6 8 

-



'·-·-~---·-,-·-

• 

(CONT'D' . 
Sample 0 

-4 fTl MB 

MB 

M 

HB

HB 

HB 

K 

MB 

· -4 lH) 

B..;4 (B) 

's. Ct> 
.. 

-8 (ff) 

..:g (B). 

B-12 

-12 

8-'12 .K 

MB 

MB 

MB 

MB 

MB 

Mn 

-,16 

-16 

..:16 

-18 

-:18 

-18 
-

(T) 

(If) 

(B) 

(T) 

(M) 

(D) 

(T) 

(M) 

(ll) 

MB -20. (T) 

...:20 

-20 

··MB 

MB 

MB 

MB 

-22 

-22 

(M) 

(3) 

('r) 

(M) 

MB 

MB 

MB 

MB 

-22 (B) 

-24 

-24 

-24 

;..z6 

-26 

MD 

MB 

MB -26 

(T) 

(M) 

(11) 

(T) 

(M) 

(B) 

• DA?A SHEET 

Zn Cd 
··PPDL ppm~' 

Wet basis Dry basis Wet basis Dry basis 

?1 c;n n 'l n ., 

35 60 1.2 2.Q 

3 5 0.5 0.9 

7 20 • 0.7 2.0 

4 10 0.2 0.6 

20 40 0.5 1.0 

32 100 1.0 3.0 

4 10 0.2 0.6 
. 21 40 0.4 0.7 

. 3 10 0.2 0.6 

4 10 0.2 0.6 

37 60 o.o 0.0 

4 10 0.3 0.9 

10 20. 0.4 0.9 
·-· 

31 50 0.1 0.2 

4 10 0.3 0.9 
·9 20. 0.4 0.9 

19 30 0.0 o.o 
30 .60 o.s 0.9 

0 0 o.o o.o 
7 5. 1. 7 2.0 

4 10 0.1 0.3 
. 

8 10 . 1.6 2.0 

16 20. o.o o.o 
17 30 0.0 0.0 

0 .0 0.8 1.0 

15 20 1.5 2.0 

Appendix 5 

B-1-60 \. 

Pb 
.pprii 

Wet basis Dry basis 

,, ,,, 

6 in 

6 ·lQ 

7 20 

8 20 

0 0 

6 20 

7 20 

16 30 

6 20 

·B 20 . 

6 10 

8 20 

10 20 

6 10 

8 20 

9 20 

. 0 0 

10 20 

8 10 

8 10 

8 20 

8 . 10 

ll J.0 

0 0 

0 0 

8 10 

• 

• 

I 
I 



DATA SHEET 

• (CONT'J>l 

~ Ni 
Cr i+ Fe 

. ppm_ .. 
. 

n ... m nnm . 

Wet basis Dry basis Wet basis Dry basis Wet basis Dry basis 

Mll-4 (T). 8 20 8 20 0.0 0.0 
Mll-4 (!.n 12 20 23 40 o.o n " 

MB-4 (B) 6 10 11 20 0.2 0.3 ,. 

MB-8 (T) 3 10 23 70 O.l 0.4 
MB-8 (M) 4 10 28 70 0.0 0.0 
MB-8 (B) 10 20 5 10 o.o 0.0 

MB-12 (T) 6 20 16 .'.>O 0.3 0.8 -
MB-12 (11) 4 10 22 60 o.o o.o 
MB-12 (B) 10 20 16 30 0.0 o.o 
MB-16 (T) 6 20 16 50 < 0.1 0.1 

MB-16 (H) 4 10 19 50 0.0 o.o 
HB-16 (B) 6 10 18 30 o.o o:o 
MB-18 (T) 4 10 23 60 0.0 o.o --
MB-18 (H) 10 20 5 10 0.0 o.o 
~ffi-18 (B) 6 10 13 20 0.4 0.6 

·MB-20 (T) 4 10 23 60 < 0.1 0 .1 -
M8-20 (H) 4 10 17 40 0.0 o.o 
M!J-20 (B) 13 20. 13 20 0.1 0.2 

Mll-22 (T) 10 20 45 90 0.2 0.4 

MB-22 (M) 0 0 8 10 0.4 o.s 
M!J-22 (B) 0 0 J i 20 0.0 o.o 
MB-24 (T) 4 10 0 G 0.3 0.6 -MB-24 {!1) 0 0 . 32 Mil 0.2 0.2 

118-211 Cil> 1€ 20 24 3111 -0 .5 0.6 
Mll-26 (T) 6 10 12 ::w 0.2 0.11 

MB-26 (M) 0 0 8 l!O o.o 0.0 

MB-26 (B} 8 10 15 zo o.o o.o 

• ---
Appendix 5 

· . B-1-61 
.. . ... ~ -··. . 



Srunple II Particle 
µm 

MB-4 (Top) 4750 

2000 

850 

425 

250 

150 . 
75 

47 

33 

21 

12 

8 

l 

3 

l 
' 

(lloltom) 4750 

2000 

850 

425 

250 

15.0 

75 

48 

35 

22 

13 

9 

6 

3 

1 -

Size 

DA'.l'A SHEET 

i. Passing Sample fl 

100.00 (}liddle) 

99.42 

99.37 ! 

99.28 

98.99 

98.21 

95.57 

91.42 

89.06 Ii 
86.69 

79.61 I 
74.88 

32.36 

8. 71, 

6.37 

100.00 

99.48 

99.10 

98.55 

96.46 

84.29 

58.0C 

63.71 

53.35 

49.89 

48.17 

46. 1,4 

41.26 

3.45 

3.28 

il:ppendii<5 
D-1-62 

rarticle Size i. Passing 
µm • 
4750 100.00 --
2000 99.99 

850 99.90 

425 99.60 

250 97.78 

150 91.66 

75 78.93 

42 59.74 

30 56.32 - 19 52.91 

11 51.20 

8 47.79 

6 34.13 
. I 3 1. 70 

I 

I 1 I l. lO 

• 



• Sample fl Particle Size 
!JUI 

MB-8 (Top) 4750 

2000 

850 

425 -
250 

150 

75 

48 

34 

22 - !3 

9 

7 

3 

1 

(Bottom) 4750 

2000 

850 

425 

250 

150 

75 

45 

32 

20 

12 

B 

6 

• 3 

1 ---
' 

DATA SHEET 

i. Passing 

100.00 

99.83 

99.80 

99.75 -
99.64 

99.17 

96.70 

86.90 

84.00 

78.'.Zl 

26.07 

17.38 

14. 118 

ll.58 

8.40 

100.00 

100,00 

99.94 

99.85 

99.44 

99. 0-9 

98.14 

94.64 

88.73 

82.81 

76.90 

70.98 

67.04 

59.15 

47.12 
Appendix 5 

B-1-63 
•' 

Sample II 

(Middle) 

I 

I 

I 
i 

Particle Size i. Passing 
!Jill 

4750 100.1)0 -
2000 100.00 

850 100.00 . 
425 99.98 

250 99.88 

150 99.51 

75 96.93 

47 93.19 

34 88.28 

21 83.38 

13 51.50 --10 24.52 

7 17.16 

3 9.80 

1 7.11 

-

' 

-
-
-· 
-



DATA SHEET. 

Sample fJ Particle Size % Passing Sample II •article Size % Passing • 11m 11m 

MB-12 (Top) ·4750 100.00 ~ (Middle) 4750 100.00 

2000 100.00 2000 1.00. 00 -
850 100.00 850 100.00 

425 99,99 I 425 99.98 

250 99.98 250 99.96 -< I 150 99.94 I 150 99.89 

75 99.50 75 99.17 

49 91. 79 ' I '. 7 92.94 

35 8L.61 I 33 87.63 

22 67.31 I 21 84.97 --
14 21. l1l 13 50.45 

10 18.35 9 23,90 
---

7 15.29 7 15.93 . -
3 12.23 3 10.62 

1 9.17 1 10.62 - -

fnottom) 4750 100.00 

2000 100.00 

850 99.92 
- .. 

425 99.63 -
250 99,53 

150 99.45 

75 99.18 

1,4 91.49 . . 
32 84.02 

20 82.15 

12 - 74.68 

8 69.08 
-

6 67.21 

3 56.01 • 1 5.60 
Appendix 5 
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' 

• 

• 

DATA SHEET 
I 

----- .,r-------,r-------.------.------.r------
Sample U Particle Size 7. Passing 

um 
Sample 0 ''.article Size % Passing 

IH1 

MB-16. (Ton 4750 100.00 I (Middle) 4750 100.00 
-=~-"-'-=-t:.t---'-'-~---1-_;:_c==..=...--jL-..;;.:;::=;::.=.t.-+---==-=----t--""c.;:..::..'-=-.-

1: 2000 100.00 ' 2000 lJ0.00 

850 99.97 ! 850 100.00 

-----~-_;4..::;2;:.5 __ -J-_ _:99. 93 !.-----+--__ 4:.:;:2_;:_5 __ .j.___::9_;:_9.:._. -0..98'--

-----+--~25:._0:___~·-- 99. 3.?__ji ___ . __ ....i;.1 
___ 2~5_o __ +-_9 __ 9_ • ..;.9_s_ 

i5o j ~9. 16 11 i i5o 99. 9s 
• ···---. --+---=7-5·--l----9;c.:9.:.. . .:..22-....;11·----+-, -- 7 5 99. 93 
-~---+-~::..;::_----1~--::.::....:.::.::---j~.--~-f-----~--1-----~ 

48 92.22 ! 47 92.49 

87.36 34 86.09 I 33 --------1-------+------l---··----'<I----·---+------
' 2 2 13. 83 I i 21 84.8(1 ------<------ .. ~--J---_;_ ___ ... ____ --'-f-·------1!-----

13 24.81 13 
--~----·-4--~=-~--1--.:.....----+.-----!t------+---.,--
·------J-__ 9 __ _.. __ 2_1_. 7_5_-+·~--~ -1~,1·\----9--1---4_8_._7_6_ 

1 18.38 I . 6 17.93 -------1---_:_.. _ __:"----2-?-5-Ll-----:ll----·3-~-+---l-0-.-2-~-
3 1 ·- i l 

____ .. - .!.~ ---1---+---9-.1-9-4----~1'----1--+--10-.. -2_4_ 

~ 

(Hot tom} 4750 

2000 

850 

425 

250 --
150 -

75 -
47 

35 

22 

1.3 

9 

6 -
3 

1 - -

---· 

. -

-

.... 

•.. 

-

lOU.00 

99.99 

99.96 

99.84. 
99.60 

9:i.02 

68.78 

63.50 

52.13 

48.89 

60.26 

1,3. 85 

42 .2'.J 

25.98 

12.99 

.. 

! 
I 
i 

.. Appendix 5 
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Sample II Particle Size 
µm 

MB-18 (Top) 4750 

2000 

850 

425 
- ,- . -

.. 250 

150 
" , . 

75 . 

47 

35 
,. 

21 . 

13 

9 

7 

l 

(Uottom) I 4750 
I 

2000 

850 

425 -
250 

150 

75 

48 

34 ---
22 

12 

9 

6 

3 

1 -. 

DATA SHEET 

'% Pas sing 

100.00 

100.00 

99.99 

99.89 

99.62 

99.41 

98.88 

90.43 

87.90 

85.37 

49.90 

24.57 

19.50 

9.37 

100.00 

99.56 

99.26 

97.55 

93.42 

91. 62 

86.43 

63.92 

57.61 

54.45 

51.29 

l18 .t.;, 

46.87 

40.88 

17·.52 

Appendix 5 
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if 

Sample fl 

(Middle) 

I 

I 
I 
I 
' 
I 

I 

Particle Size r. Passing • µm 

4750 100.00 

2000 100.00 

850 99.99 

425 99.98 

250 99.92 

150 99.23 

75 96.93 

45 92.56 

32 88.44 

20 84.32 

12 74.01 

8 69.88 

6 57.51 

3 20.41 

l 8.04 

I 

-

-

• 



DATA SHEET 

• Sample ii Particle Size % Passing i:iample II Particle Size 7. Passing 
J.Jm pm 

MB-20 (Too 4750 100.00 (Middle) 4750 100.00 

2000 100.00 2000 99.99 

850 99.99 850 99.76 
. 

425 99.94 I 425 99.74 

- . 
250 99.92 250 99.61 -
150 95.53 i5o · 98. 71 -

' 75 86.88 75 93.34. -· 
50 77 •. l2 47 88.30 

35 71.92 ·33 83. 76 

23 64 .1:., I ·21 79.22 
•' 

14 2?.59 I 
13 -· t,i.44 

10 17.39 10 20.20 

7 14.80 7 17.93 
-· .,' ___ 

3 9.60 3 11.12 

1 7.01 1 8.85 

-- -
...:__(Bottom) 'f750 100.00 

2000 100.00 

850 99.96 

425 99.91 
·-· 

250 99.78 

150 99:19 

75 94.49 

43 81. 98 -
31 72.68 

20 68.03 

12 60.28 -
8 55.63 - 6 52.53 

-• 3 44.78 
" 

1 J:l.93 ' -- .--""-·---- --Appendix 5 B-1-6 7 



DATA SHEET 

Sample I! Particle Size % Passing Snmple fl 'article Size Z Passing • lll!l iim 

M11-22 (Ton' 4750 100.00 ! (:Hddle) Z.750 100.00 

. 2000 100.00 I 2000 99.95 

850 99.95 ' 850 99.85 

425 99.85 I 425 62.72 

250 99.38 250 15.10 

150 86.93 150 4.50 

•. 

,. 
75 78.54 75 2.99 ' . 
47 77.44 17 2.93 - -
33 67.74 I 8 1.08 

! 
-,--

22 61. 91 . 5 ' 1.08 

13 44 .1,4 I ·4 2.93 ' 

23.09 ' 3 3.50 9 

7 15.33 2 .2. 93 
-

1 7.56 1 2.93 
·-· 

- -
(1\ot tom) 4750 100.00 

2000 98.89 -
850 98./9 

/125 70.94 

250 56.32 
. 150 39.60 

75 33.73 

54 15.33. 
.. 39 10.S!J 

25 9.39 

14 ll.20 

10 7.01 

7 7.01 -
3 5.82 • l 4.63 

Appendix S 
B-l-6b .. 



DATA SHEET 

• Sample II Particle Size % Passing Snmple II 'article Size % Passing 
µm µm 

-···· 
NB-24 

. (Top, 4750 100.00 (Hiddle) 4750 100.00 

2000 99.99 2000 100.00 

850 99.98 850 l(J0.00 

425 99.86 425 99.17 

250 95.59 I 250 61. 99 
,..,.----- ___ _,. -

, 150 88.53 150 41. 72 
/--;._''.' 

75 85.70 I 75. 29.98 

51 81.97 I 53 23.39 

36 77.13 38 15.96 

23 72.29 I . 24 14.72 
' 14 33.61 I 14 13.49 

10 16.68 - 10 13.49 

7 11.84 ! 7 12.25 
. -

3 9.43 3 

I-
9.77 -

l 9.43 1 2.35 

{Bot.!:om) 4750 100.00 

2000 98.94 

850 98. ':12 

425 83.58 .. - . 

250 74.35 

150 6t+. 6F. 

75 49.29 

50 39.15 

36 26.SO 

21. 21.86 

14 . 18. l ~ 

10 16.92 

7 15.86 

• 3 13.46 
' 

l 9.75 ' - .,_ • - - ~~ 

Appendix 5 B-1-69 ' 
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Sample ii Particle Size 
11m 

MB-26 (Too) 4750 

2000 

850 

425 

250 

150 

75 

53 

37 

24 

14 

10 

7 

3 

l 

-
In ~--- ,, l.7~n . 
-· ?nnn 

850 

425 

250 

150 
1_ 75 

113 

31 

19 

11 

8 -
6 

3 

1 

DATA SUEET 

% Pass:ln:i Sample II 

-
100.00 {Middle) 

99.72 

98.39 I 
•I 

78.75 
,, 
I 

50.24 

40.21 

38.70 

33.97 I 
' 

32 .2/ ! 
I 

25.44 I 

13.48 

10.07 

8.36 

4.~s 

I 3.24 

'nn nn 

22,95 
99.11 

90.56 

79.68 

75.56 

72.69 

I 61. 55 . 
57.77 

56.51 

50.22 

47. 70 I . 
l;S.19 -· 18.75 

6.16 
'""111~:1!'- r= t: .... _::;;~ 

Appendix 5 
B-1-70 

\ 
\ 

>m:ticle Size % Passing • IJffi 

4750 I 100.00 

2000 99.10 

850 94.28 

425 52.27 

250 21.06 

150 13.27 

75 12.03 

21 3.23 

11 2.03 

7 2.03 

4 2.03 

; 3 2.03 

2 2.03 

I 1 2.03 

-

- • "'"'""""" 

--
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Table 8 

CHEii CAL AH BI OlOG I CA l AIHLYSES Of SEDtlUT S II PIOHCT uu 
I2,•i l:h•"•b& Nl.uas& I~s.ll blnblS:I ill Miit iWll ... , .. ... , .... .... Yol•C 11• S<t1.W• 

!!!!!!! W2"t la.si• Orr la•!• 'rt '*'·'' l'ltr §e•f• Wtlj ... ,. Pr• ltei• 
r-1 ... 1ze.i1o 764.4 )9'. 6-5 92 ..... '°" 9J6 6.S• 
T-1 Nlddle 177. s 171.0 Jl.61 82'.16 no J'Z() 6. J.S, 

T-1 Iott~• 11. g l'S.l )6.]ql 76.'tO 11 " 2:<ri. 7S 

T-2 Top J{l!i.O t.9•·' Ji.96 8-4.lS. 18 ., ).Jl 

r-z lliddl• 2"~-1 461.0 64.69 119'.10 100 105 Ji.IO 

T~~ lot:l09 lS9'. l 211-' 110.lj,1 16S.Jl 20 ,, 4.]J 
T-J .... 117 .6 674.l!I 46.f) 11.91 Zl u 0.11 

> T-J JUddl• 198.0 61-0.4 42.90 ,,.;.. 1'1 1 11 l.40 

If 
.,, 

T-J ll<3ttOll Oil-' 126.0 41.JO 52 .95 ,. .. 1. Oil .,, .. T-4 Top "''-' 571. 2 26.98 ]4.21! 105 111 1.60 .... ::> I c. 
1~ .. !Uddl.! 166.4 S1!,2 lll.S9 186.87 1.l 111 ].95 .... ... .... )C 
T-• lot!Ol9 26). 1 )51.IJ JS.1! 67.79 68 91 6. )7 

V> T-5 Top &78.6 i .'f•l-2 46.00 l5. lb 190 ,., 10.11 
T-5 Middle )OS.I 169-6 108.85 90.07 180 llO l.20 
T-5 lott09 419.1 "''·"' l)6.5l 8411.16 11 60 i.61: 
T-6 T:.p '"·' lOt.2 78.94 fi.5".}J 60 1l 0.61 

r-• Mtddl• 5?.? 100.1 45.93 26.11 1•• Z60 .... 
T-<I lotitn .t.4.8 IH.2 90.5S 49.91 161 101 10.15' 

T-7 Top 1,1.a l~OJJ.l: 41.12 29.20 iJ9 196 .... 
T-7 IU.jdl• JJJ.S -·· 70.12 11.]1 290 IJ5 zs.1• 

T-7 ....... 56.J 109.2 41.68 21.49 201 )90 J.9] 

T-1 ... 115-9 112.0 207. SJ I0.11 210 S40 9·.9l 

T-1 lb.dell• 344.2 16S.2 101.ZO 40.29 256 , .. 21.'.16 

T-1 htc• l1S.S 211. 2 91..20 37.99 20) .. , 14.~0 

·-· Top Sll. 7 l,S21.I I0.17 10.4.li 274 ... 9~29 

T-9 IU.Wlo 4ZJ.9 911.l U7.U 5'.16 181 4)] a.H 
·~~, Iott• 

__ , 
l,lli9S.:Z 11.u ]l .lli6 ,.. ss1. JO.)) 

• • 



• • 



> f :g ...... 
~ &. 
~ .... 

:>< 

"' 

• 

1-1 Top 

T-1 !"J.ddl• 

t-1 lllotto• 

1-2 Top 

T-Z •UdcU• 

T-Z iottoe 

t-l Top 

. ·l !Uddle 

t-J. l:c.tco• 

T-li tor 

T-4 !'ttddle 

T-4 ll'.lttoa 

r-, top 

T-5- !".iddle 

T-S iSotta 

t-6 Top 

T-6 Mlcfdl• 

T-6 lottoe 

T-7 Top 

T-7 Middle 

t-1 lotcam 

T-1 Top 

t-1 Klddl• 

t-1 lotto. 

T-t Top 

T-9 Kiddle 

l 

..!.!!__ 
\o""e-l11;ht :r; 
Dry !i-lsla 

o.011a 

0.0111 

0.00.c.1 

0.004S 

0.0021! 

O.OOJB 

0.0011 

0.0{)27 

u .(Jill.] 

O.OOlS 

{).0011 

o.orn1 
0 .00.i;,3 

0.0049 

0.0051 

0.0017 

o.ooso 
0.01411 

O.Ol>S 

0,006/c 

0.0041 

0.0097 

O.OGll~ 

0.00.Sll 

0.0092 

0.0101 

;,.hle 9 

HEA¥Y METALS ANALYSES OF BOTTOM SEDIMENTS IN PROJECT AREA 

£ 
lleli;ht :r; 
Drv 8.1sl1 

o .00001r 

0.000020 

O.OOOOlS 

0 .000029 

0.000025 

0.00000'41 

0.00002-0 

0.000010 

o.uuuuuo 
a .000021 

0.000013 

0.000000 

O.OOO(Jl:S 

0.00002~ 

0.00002L' 

O.OOl'JOOS 

O.OOflOlO 

0.000005 

0.000006 

0.000033 

0.00002S 

0.000047 

0.0000.C..Z 

0.000030 

O.OOOGJS 

0.000039 

.-'-'. 
Wl'lght l 
Dry 8.11si1 

0.000119 

0.000154 

0.000159 

0.000101 

0.000lll 

0.000048 

0.000067 

0.0001)3 

O.uWOQlo 

0.000024 

0.000109 

0.000010 

0.000070 

0.000000 

0.000120 

0.000101 

0.000J 18 

0.000101 

0.000021 

O.OOOllS 

0.000082 

0.0001.10 

0.000175 

o. 000109 

O.OOQlS9 

o.0001zo 

u.0002 

0.0001 

0.0001 

0 .COOl 

0.0001 

0.0001 

0.0003 

0.0003 

0.0U11 

0 .0001 

0.0002 

0.0001 

0.0002 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0001 

0.0002 

0.0064 

0.0002 

0.0001 

0.0001 

0.0001 

0.0001 

"" Wef.°&itt % 
Dey Basis 

0.0)59 

0.0206 

0.0424 

J .Olo9 1 

D .025.'i 

0.02S6 

O.Olb2 

0.01.C.9 

O.Ol'.1-2 

O.O.C.2l 

0.0139 

0.0731 

0.0112 

0.0]7) 

O.O.C.26 

0.0159 

O.Ol02 

0.0103 

0.0149 

0.0315' 

0.0119' 

0.0!187 

0.069J 

0.0860 

0.0122. 

0.069l 

_£!!_ 
"'°li;ht I 
Qu..~ 

O.OOOlft 

0.0006 

0.0006 

O.ll0-06 

0.0000 

0.0000 

0.0006 

0.0007 

0.0UU6 

0.0006 

0.0000 

0.0006 

O.OOQ~ 

0.0001 

0.0006 

0 •• 0000 

0.0006 

0.0006 

0.0000 

0.0006 

0.0000 

0.0001 

0.0001 

0.0006 

0.0000 

0.0006 

.i:.. 
W.l!'ht 1 
D£y B.aslt 

0.0007 

0.0001 

0.0020 

0.0002 

0.0013 

O.OCHO 

0.000) 

0.0011 

0 .OOOl 

0.0010 

0.0007 

0.0014 

0.0018 

0.0001 

0.0022 

0.0002 

O.v02 l 

0.0001 

0.0001 

0.0025' 

0.0021 

0.002:6 

0.002:9 

0.002:9 

0.0031 

0.0010 

A 
Weight. t 
ll.D__R!.W 

0.0068 

0 .0018 

0.001-11 

0 .0016 

0.0011 

0.0010 

0.00.r.1 

0.0010 

0.0Ul9 

0.0060 

0.0048 

0.0007 

0 .0009 

0.0029 

0.00l'!i 

O.OOOJ 

0.0011 

0.001!5 

0.00,2 

0.0011 

0.0011 

0.001'41 

0.0014 

0.0012 

0.0011 

1).0076 

.A 
W•ti;ht 1 
Dn 11.isi• 

0.0018 

o.mrzs 
0.0019 

0.0017 

l}.001 l 

0.00!1 

0.0011 

0.0099 

0.0000 

0.0004 

0.0015 

U.0003 

Q.0001) 

0.0004 

0.0019 

0.0000 

"·OOlS 

0.00)3 

0.000111 

O.OOlJ 

0.0012 

0.0011 

o.001s 
0.001) 

0.0014 

0.0011 

_a_ 
We.q;rn: I 
pxy 11111 

O.OOli 

f).0008 

a.0011 

G.001 l 

o.uooe 
0.0007 

0.0010 

o.oooa 
u.ooo~ 

(;.0003 

0.0011 

o.oooa. 
O.Olll2 

o.oooa 
O.OQJ.111 

0.0003 

0.0011 

D.OOlS 

0.0008 

0.0012 

0.0010 

0.001]. 

0.001-6 

0.001• 

0.0011 

O·.OGlJ 

• 
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Table D-1 

SAMPLillC DATA 10a llO'IION SIDDID'l'S nml MINE STATIONS LOClTID IM THI PROPOSED 
TlllODOIE SHIP CBd"EJ. 0 AID IR 'Tiii DISTLBG llOLLillGDS ISl.AJID CllAlfDL, JlllBILI BAY, ALABAMA 

WATEll COllE PHYSICAL 
DEPTH LElfGTH TOP MIDDLE BOTTOM DESCRIPTION 

SAMPLE DATE TIME (FEET) (FEET) (FEET) (FU't) (m:I) OF CORE 

T-1 6/11/74 3:45 PM 11 13.33 0 - 3 5.0 - 10.0 - Entire core is silty with 
8.0 13.0 - shell mixed in. 

T-2 6/11/74 4:15 PM 11 15.00 0 - 3 6.0 - 12.0 - Entire core is silty clay. 
9.0 15.0 

T-3 6/11/74 4:50 PH 11 13.25 0 - 3 5.0 - 10.0 - O' l' is clay<'y silt; 
8.0 13.0 l' - 11' is silty clay; 

> 11' - 13' is fine sand • .... 
"" .... 6/11/74 0 - 3 6.5 - 13.0 - O' - 1.5' is sand; I It T-4 5:20 PH 5.5 16.00 .... :I 
I <>. 9.5 16.0 1.5' - 11' is sandy clay; " .... 11' - 16' is clay. 

"'· :IC 

"' T-5 6/12/74 8:15 AM 14 14.50 0 - 3 5.75- 11.5 - O' - 5' is silty clay oo&e; 
8.75 14.5 5' - 7' is sand with -

clay; rest of core is s<>lid 
grey hard clay with some 
sand. 

T-6 6/.12/74 8:40 AM 15 17.00 0 - 3 7.0 - 14.0 - O' - 2' is sandy silt; 
10 17.0 2' - !) ' is brown sand; 

5' - 17' is hard grey clay. 

T-7 6/12/74 9:39 AM 16 14.00 0 - 3 5.5 - 11.0 - O' - 2' is clay; 
8.5 14.0 2' - 6' is soft black silt; 

6' - 14' is black clay. 

T-8 6/12/74 10:12 AM 11 13.00 0 - 3 5.0 - 10.0 - O' - 4' is sandy silt; 
8.0 13.0 4. - 7' is black soft sandy 

clay; 7' - 13' is black clay. 

T-9 6/12/74 10:40 AM 11 15.50 0 - 3 6.25 - 12.5 - O' - 3' is black soft silt; 
9.25 15.5 3' - 15.5' is black clay. 

• • 
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T-1 Top 

T-1 Middle 

T-1 Bottom 

TABLE D·2 

PARTICLE SIZE AND D!STR!BUTION OF BOTTOM SEDIH<.NTS FROH THREE DEPTHS 
FROM NINE STAilONS IN THE PROPOSF.D TllEOOORE SHIP CHANNEi, 

AND EXISTING HOLLINGERS ISLAND CHANNEL, MOBILE BAY t ALABAMA 

GRAIN SIZE % PASSING 

4,7SO 100.00 
2,000 99.95 

850 99.89 
425 99.46 
250 97.83 
ISO 96.78 

JS 94.52 
45 60.95 
32 56.34 
20 54.03 
12 52.08 
8 47.47 
6 42.86 
3 38.25 
1 29.49 

4, 750 100.00 
2,000 95.00 

850 94.84 
425 94.56 
250 94.n 
150 94.00 

75 93.33 
46 60.29 
32 60.29 
20 58.18 
12 53.96 
8 51.86 
6 47.64 
3 39.63 
1 33.30 

4,750 100.00 
2,000 99.98 

850 99.97 
425 99.88 
250 '9.45 
150 97. 53 

75 94.34 
40 85.48 
30 11.25 
19 79.14 
11 11.00 • 64.66 
J 60.43 
2 ,.,,2 
1 S0.29 

~ 

t-2 Top 

T-2 Middle 

T-2 Bottom 

Appendix 5 
B-1-77 , 

'· 

CRAIN Slll....Ll 

4,750 
2,000 

8>0 
425 
2!l) 
150 
15 
42 
30 
19 
11 
t 
5 
2 
l 

4,750 
2,000 

esu 
lil~ 

250 
150 

75 
43 
31 • 
20 
11 
8 
~ 
~ 
1 

4,7SG 
2,000 

830 
425 
2'0 
150 

H 
45 
ll 
20 
8 
5 
2 
1 

% PASSING 

100.00 
99. 32 
98.89 
98.48 
98.19 
g1. 7l 
96.52 
80.24 
75. 7) 

11.22 
64.46 
59.95 
57.70 
46.88 
40.12 

100.00 
91.26 
89.91 
88.87 
87.20 
74.<)0 
65.03 
53.79 
::·0.2i 
46. ;o 
45.00 
39.72 
17.97 
31.29 
26.01 

100.00 
97 .57 
96.96 
96.27 
94.88 
H.93 
48.36 
34.]9 
ll.70 
30.]6 
29.0I 
29.01 
2l.91 
19.88 

---··-r- ••• _._ •• r • <• ••;r <••,~·~-"<•"I••"...-- - ·-' •.• -····1·--~---- ....... .,._ ·--· .. ·--. ___ ,___, .... ----· 



·~ 

T-3 Top 

T-1 Middle 

T-3 Bottom 

PARTICLE SIZE AND DISTRIBUTION OF BOTTOM S!DIHEN'tS FR(lif THREE DEPTHS 
FRCH NINE STATIONS IN Tit< PROPOSED THEODORE SHIP CHANNEL 

A.ND EXISTING HOLLINGERS lSLANJ CHANN!L, MOBILE IA.Y. ALABAMA 

GM IN _, IlE ( l % PASSING ~ CRAI'H SIZE ( ) 

4. 7 50 100.00 T-4 fop 4.750 
z.ooo 99.)) 2,000 

850 99. 74 850 
425 99.40 425 
250 96. 77 250 
150 84.85 150 

75 63.75 "5 
45 48.82 '" 32 43. 52 36 
20 39.98 23 
12 J4. 67 13 
8 31.13 9 
6 29. 36 6 
3 26.18 J 

19.10 1 

4, 750 !00.00 r-4 Middle 4,750 
2,000 99.99 2,000 

850 99.95 850 
425 99.13 425 
250 94.07 250 
150 ~·· 51 

150 
75 44. 78 75 
46 44.30 42 
33 41. 51 30 
21 38.10 19 
12 33. 46 'l 

8 3i.91 ~ 

6 lU .91 6 
3 24 .47 3 
1 21.37 1 

4,750 100.00 T-4 Bottotn 4, 750 
2,000 99.U 2.000 

850 98.9C 850 
425 96.,, 425 
250 80.4} 250 
l 50 56.86 150 

75 4~.41 75 
46 14.10 62 
33 31. 45 36 
21 2,. 69 20 
12 23.84 14 

8 22.56 10 
6 20.00 4 
3 15.14 1 
1 !J,S4 

Appendix 5 
B-1-78 

• 
LJ..A.§!!!!£ 

100.00 
99. 72 
99.17 
88.99 
57. 09 
11.42 
19.49 
16.00 
1?.19 
10.92 
8.38 
8.38 
3. 38 
7.36 
4.95 

100.00 
9'9.98 
9). 97 
99. 76 
98. 93 
9 7. 3 7 
94. ]4 
7 I. 66 
72.75 
69.48 
64. ':17 
61.29 
56.96 
4 7 .13 
44.t>B 

100.00 
99.11 
99. 70 
99.69 
97. 95 
93.88 
83. 28 
62.20 
SB. 27 
53.03 
50.40 
49.09 
43.00 
19.06 • 



• 
SAMPLE 

·,-5 Top 

f-5 !!fddle 

T·S Iott .. 

• 
·-----~-

PARtlCL£ SlZE AND DlSTPI3UT!ON OF BOTTOM SEDIMENTS FRUM THREE DEPTHS 
F'ROH NINE STATIONS tN THE PROP.DSED THEODORE SHIP CHANNEL 

AND £XISTINC HOLLINGf 15 ISLAND CHANNEL, HOB1LE BAl', lt. 1..ABAl.A 

GllAIN SIZF I PASSING ~ GllA!N SIZE { l 

4,7SO 100.00 T•6 Top 4,750 
2,000 99.95 2,000 

ISC 9~-91 no 
425 99.96 425 
250 97.;f 2:10 
ISO 90.66 150 

15 8Ll8 75 
49 59.14 51 
J4 59.14 J6 
22 SJ,J6 2J 
12 50.47 u 
9 50.47 9 
6 44.68 • 3 36.00 J . 29.79 l • 

4,750 100.00 T-6 Hiddl• 4, 750 
2.~00 99. 7J 2,000 

850 99.62 850 
425 90.99 425 
250 77. 59 250 
!SO 60.16 150 

75 sr.19 1' 
43 .. o. ell 39 
JI JI .f J 21 
20 J2.•4 18 
11 ]0.4 .. 10 
8 ?0.62 7 
5 21.23 ' 2 24.6-.. 2 
l 20.87 l 

4,:'50 lG,.00 T·6 J;.attoo 4,7.SO 
2,000 99.s, 2,000 ... ... 99-88 150 

•25 99.64 us 
250 91.ao 25C 
150 97,54 UC 

15 95,33 75 
36 aa.10 39 ,. 14,97 21 
17 81.63 11 
10 16.71 11 
1 u.s~ 1 
s 61.'3 5• 
2 57.60 z 
1 49.11 l 

Appendix 5 
B-1-79 

LPASSl.NG 

100.JO 
99.91 
97.18 
11.u 
41. 76 
21 .19 
26.44 
U.41 
9.00 
1. It 
7.79 
7.79 
5.55 
5.55 
4.04 

100.00 
99.81 
99 18 
99.41 
91.20 
~7.94 
97.92 
14.67 
91.47 
17 .68 
72.4] 
68.94 
65.71 
56.97 
49.72 

100.00 
100.00 
99.96 
99.70 

"·" 97.U 
ts.30 
12.34 
16.16 
19.52 
14.03 
61.54 
65.U 
56.0Q 
46.30 



-™Ill~ 

T•7 Top 

T-7 HldJle 

tABJ.i f.-2 (cont'd) 

PARTICLE SIZE AND DISTRIBUTION OF IOTTCll SEDIMENTS FROlt THREE DEPTHS 
P~Oll NIH! STATIONS IN Tiii nOPOl!D Tll!OllOH SNIP CHAllNEL 

AND EXISTING HOLLINGUS ISLAND CILllQllL, llOllU BAY, ALAIAMA 

GRAIN SIZE 

11. 7 50 
2,000 

850 
425 
250 
150 

75 
36 
28 
18 
11 

7 
5 
2 

4,, ')0 
2,0·lO 

850 
425 
250 
150 

75 
34 
21 
13 

9 
6 
l 
1 

'4,750 
l.00~ 

850 
425 
250 
150 

75 
29 
19 
11 
8 

2 
l . 

!.!ill}.!!£ 

100.00 
100.00 

99.98 
99.81 
98.18 
95.32 
88. 79 
78.07 
6t.81 
61.17 
54. lJ 
50.12 
47.31 
38.86 
)2.80 

100. 00 
99.98 
99.98 
99.9ti 
99.87 
99.66 
!Ill. 71 
8i..40 
78.44 
6:. 61 
4J..8Z 
28. 47 
19.57 
15. 71 

100.00 
99.68 
99.42 
97. 54 
87.18 
77.27 
72.>7 
71.92 
68.08 
64. 23 
j,8.47 
54.63 
46.95 
41.19 

Appendix 5 

E-1-80 

SAllPLE 

T-8 Top 

T-8 Htddlo 

GRAIN SIZE 

4, 150 
21000 

850 
425 
250 
150 

75 
l2 
20 
12 
8 

' l 
l 

4,750 
;,coo 

850 
425 
250 
150 

75 
32 
20 
12 
8 
3 
1 

4,750 
2,000 

850 
425 
250 
150 

75 
57 
35 
11 

9 
5 
2 
1 

% PASSING 

100.00 
99.99 
99. 94 
99.55 
95. 94 
89.88 
80 .. 6 
77. 37 
72. 23 
67 .09 
62.46 
57.32 
47. 42._ 
)9. 71 

100.00 
100.00 
99.99 
99.88 
98.82 
96. 22 
90. 72 
89. 74 
87.10 
82.61 
74.69 
56.61 
45. 79 

100.00 
100.00 

99.97 
99.76 
98.21 
95.68 
91. 70 
89.62 
87 .27 

'' .&6 
68.45 
57. 51 
52.81 
45. 51 

• 

• 
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• 

'· 

~ 

T-9 Top 

T-9 Kiddle 

t-9 Bottom 

TABU: D· 2 (cont'd) 

PARTICLE SIZE AND D!STRil\L'TION OF BOTTOM SE0lt1ENTS FROM TifRF.E fl~:PTHS 
FROM t-llNF. STA'f10NS IN THC PROPOSED T!IEOfJORE SHIP Cl!A."IN~;t 

AND EXISTING HOLLINGt:RS ISLAND CHA.NNl':L, MOBI!..E BAY, ALAB.\MA 

GRAIN SIZE 

4,1.SO 
2,JOO 

850 
425 
250 
150 

75 
lO 
19 
11 
a 
6 
3 
I 

4,750 
2,000 

850 
4l5 
250 
150 

75 
40 
29 
18 
11 
8 
5 
2 
l 

4f7SO 
2,000 

8SO 
425 
250 
150 

75 
40 
39 
29 
19 
1 
5 
2 
1 

( ) !...~ 

100. oo 
100.00 

99.98 
99.81 
99.46 
98.48 
95.64 
95.60 
90.40 
75.96 
67.29 
61.52 
50.40 
44.62 

100.00 
100.00 

99.97 
99.89 
99.31 
98.lJ 
95. 14 
9l.04 
88. 78 
82.00 
15.22 
68 .45 
63.93 
52.26 
43.93 

100.00 
100.00 
100.00 

99.95 
98.74 
98.61 
97.96 
93.80. 
89.37 
84.89 
78.28 
71.63 
64.97 
54.22 
45.35 

SQutce: Gulf south le•arch Institute 

Appendix 5 

B-1-81 
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ATTACHMENT B-2 

fHREATENED FISH AND WILDLIFE 

Appendix 5 

B-2-1 



MOBILE BAY 
U.S. ENDANGERED AND THREATENED SPECIES 

Indiana bat l/ 
Eastern cougar 

J'lorida panther 

Mississippi sandhill c··ane 

Blue whale '!:.! 
Finback whale 

Humpback whale 

Spe:nn whale 

Southern bald eagle 

American peregrine falcon 

Arctic peregrine falcon 

Brown pelican 

P,achmnn's warbler 

Ivorybilled woodpecker 

Red-cockaded woodpecker 

American alligator 

Atlantic Ridley sea turtle 

Hawksbill sea turtle 

Leather back sea turtle 

•"i 

Collected:Jri area but habitat unavailable .. 
Gulf record is suspect 

Appendix 5 

B-2-2 

• 

• 
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ENDANGERED AND THREATENED PLANTS AND ANIMALS OF ALABAMA!_/ 

ENDANGERED FISH 

Alabama shovelnose sturgeon 

Atlantic sturgeon 
Blue sucker 
Crystal darter 
Freckled darter 

Pygmv ki llifish 

THREATENED 

SPECIAL CCNCERN 

AMPHIBIAN AND REPTILEJ 

ENDANGERED 

Flatwoods salamander 
Eastern indigo snake (probably extinct in Alabama) 
Black pine snake 
Florida pine snake 
Atlantic loggerhead turtle 
Green sea turtle 

Dusky gopher frog 
Alabama red-bellied urtle 
Gopher turtle 

River frog 
Greater siren 
Pine woods snake 
Florida green water snake 
Florida softshell turtle 

THREATENED 

SPECIAL CONCERN 

1/ Species listed un Federal list are not duplicated . 

Appendix 5 

B-2-3 



Golden eagle 
Osprey 
Snowy plover 

Reddish egret 
Mottled duck 

Little blue heron 
Black-crowned night heron 
Wood stork 
Swallow-Lailed kite 
Cooper's hawk 
Red-shouldered hawk 
Merlin 
Sandhill crane 
Black rail 
American oyster catcher 
Swa ir.s'.ln' s warbler 

BIRDS 

ENDANGERED 

THREATENED 

SPECIAL CONCERN 

Appendix 5 

B-2-4 

• 

• 



• 

ENDANGERED 

filiync!10spora ~!'es Gale 
bil."-'E!! eridollae M. G. llenry 
SI>-~~!ndrum_ "2.!'!JPS"IJ'." R. Br. 
llex amelanchie!C M. A. Curtis 
fsoralea ."_i_mplex Nutt. 
Oenothera grand_iflora_ Ait. 

THREATENED 

Canna _flaccida Salisb. 
9eistes divarica_r:_~. (L) Ames 
Xyris drummondii Malme. 
~ore9psis_ g_l_adiata Waleer 
Warea sessil ifolia Nash 
Sabatia brevifolia Raf. 
Hypericutl\. ni tj_sl.'._l!ll Lam. 
Ludwigia arcuata Walter 
Sagere_0_a rni_nutifoL a (Mlchx.) Trel. 
Sarracenia Q§ it tacl_ni! Mi chx. 
Gordonia lasiantilus (L) Ellis 
Momisia -!.gual:'._".8---' L) Rose and Standley 

SPEClAL CONCEHN 

Lycopodium cern~':'!'.' L. 
Lycopodium flabdLforme (Feon.) Blanchard 
Oehroslossu;;;-Ci-otafoiihorioides watt. 
Chamaecyparis ~hyoide~ (L.) BSP 
Eriocaulon lineare Small 
& . texeil§e -r<.:;rn: 
Pleea £.~nuifoE.?. Michx. 
Habenaria .in~!t&!.l! (Nutt.) Spreng. 
Manisuris tuberculosa Nash 
Liat_E.is ch.aprnani(--(T & c.) Kunrze 
Cleome teniufolia Le Conte ex T. and C. 
Clethra-"3lni(ol1a var. alnifolia L. 
KafmTahirsuta-Walt. 
Rhododen:drOn-a tlanticum (Ashe) Rehder 
Quercus pum.ila Walt. 
Eustoma exaltatum (L.) Criseb. 
sabiltia foliosa-- Fernald 
Hypericum .i::..e.<!uctu~ (Svenson) Adams 
Pingui,_0.!_lil £_!_anifolia Chapm. 
f.LQ~ui~y.JJ iu:.imulifol~~ Wood and Godfrey 
A_a~linu~ .e.~e__udophJ'lla (Fennell) Shinners 
Pei:_~~_on "!u_l_ t_i:_flo_x:':'_s Cha pm. 
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SECTION C 

PROBLEl!S A~ID NEEDS 

1, Mobile Bay has played a prominent role •n the history and growth and 

economic cievelopment of the study region, This ~stuary serves the resi

dents of the region in a variety of ways. It is used for navigation and 

port facilities. Sport and comme1cial fishing and recreational boating 

are also important uses of Mobile Ray. The developed lands adjacent to 

the bay and the lower Mobile River and its tributaries serve as the 

location for valuable industrial sites. The bay, thro11gh its natural 

function and the design of man, also serves as a repository for municipal 

and industrial effluents and urban and industrial runoff. As growth and 

eccnomic development continue, these competing uses of the estuarine 

water resource will cause ever-increasing stresses on the bay's environ

ment. Effective water resources planning must delineate these competing 

economic and environmental uses of the bay, assess the demands and needs 

on this water resource, and formubte plans which will, to the maximum 

extent feasible, protect the natural qualities of the bay while respond

ing to the problems and needs. The purpose of this section of tl1e report 

is to present the water and related land resource problems and needs 

which sl1ould be considered further in planning for the future use of the 

bay estuarine system. 

PUBLIC CONCER!<S 

2. A pu~lic meeting was held at Mobile, Alabama, Qn 25 April 1967 to 

afford local interests an opportunity to express their desires and to 

present their views and opinions regarding the advisability and justifi

cation for Federal participation in the improvements of navigation 

facilities for Mobile Harbor. The meeting was attended by 72 persons 

representing Federal, State, county, and local government agencies and 

other civic bodies, navigation interests, industry and local interests 

concerned witn port development. 
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3. Proponents at the public meeting requested that the Federal project 

for Mobile Harbor be modified to include adoption and enlargement of the 

existing Theodore Channel to provide a channel 40 feet deep and 300 feet 

wide, and tk;t such channel be extended by land cut into a turni:ng basin 

with the Theodore Industrial Park. Local intere&ts further requested 

that the turning basin opposite Magazine Point in Mobile River be en

la1ged and that an anchorage basin of suffici•~t size to accommodate 12 

large oceangoing vessels be provided near th• mouth of Mobile River. 

Local interests dlso requested the Corps of Engineers initiate such 

studies as may be necessary to determine the engineering and economic 

feasibility of providing a 50-foot depth in the Mobile Harbor channels. 

No opposition was expressed to improvement of 'he harbor; however, a 

request was made that all possible steps be taken to minimize adverse 

effects of dredged material disposal on fish and wildlife. 

4, A second public meeting was held at Mobile, Alabama, on 22 November 

1976 with over 140 persons in atrendance. Alternative plans were pr.e

sented for the dispos~l of dredged material, both for the new work and 

maintenance material which ·.1ould result from the implementation of any 

channel impro,·c:r,~nt. All alternatives considered at this stage of the 

planning process were related to a 50-foot deep-draft channel with 

commensurate widths, anchorage basins, turning areas, and auxiliary barge 

and acce~s channels. State officials, representatives of shipping inter

ests, and local ritizens either spoke or wrote letters in favor of the con

sidered plans. Few of these speakers addressed their cooments to the pur

pose of the meeting which was the discussion of proposed alternatives fo: 

deposition of dredged material. The majority 3f persons either ignored 

the question altogether or left the selection decision to the Corps of 

Engineers and directed their remarks to the economic necessity of expe-

• 

diting the improvement. Those who did address the topic endorsed the ~~~~-

Brookley Expansion and Island Plan as the most desirable·atternaTi~~ 
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5. Several Federal and State agencies, environmental groups, an~ local citi

zena spoke or wrote letters expressing concern regarding, or opposition to, 

the development or certain dredged material disposal alternatives. Concerns 

included t:.c necessity or desirability of deepening Mobile Shi~ Channel, 

the potential environmental degradation of the bay and environs anct the 

possibility of invalidating the Mobile 208 studies being conducted to 

determine the optimum location of waste discharge points within the bay. 

The Environmental Protection Agency, in general, sums up the views of 

those opposed. This agency prefers that the dredged material be tr<>1~s

ported to an approved disposal site in the Gulf of Mexico. It also 

states that op"n water disposal i,; the bay from both new work and mainte

nance dredging should be discontinued and that island development 

and navigational channel im?rovements should be supported by .!ala 

generated not <>nly from a mathematical model but also from th<' existing 

physical bay model. 

EXISTING NAVIGATION PROBLEMS 

6. Channel Constraints. The existing 40- by 400-foot navigation channPl 

into Mobile Bay presents constraints tn the movement of "commerce into 

Mrb~le Harbor and the use of larger, more economical vessels in thi~ 

commerce. The Mobile River Channel above the Bankhead and l-IO highway 

Tunnels is limited to 40 feet deep due to top elevations of thPse tun

nels. Currently, liquid and d1y bulk catriers with dead weight tonnage 

ranging above 8,1,000 tons, with widths in excess of LUO feet, with 

lengths in the order of 800 feet, and fully loaded drafts up to 41 ·~et 

are calling at Mobile Harbor. Because of the limiting channel depth of 

40 f~~c these large ships are calling at ~obile Harbor lightloaded with 

concomitantly incrensed transportation costs. There a.e also navigation 

~roblems associated with the channel widths, especially in ~he vicinity 

of the McDuffie Island Coal 1'erminal. Since the construction Jnd subse

quent opE,ratlon of this terminal, ships traversing this reach of the 

Mobile Ship Channel have had controllability problem~. As ships approach 

McDuffie Island from Lhe south, the bay waters beccime incrensingly 
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shallow, hydraulic pressures which build up against the sides of the 

ships are equal until the ships reach the Arlington Channel, Due to this 

opening on the wes~ side of the channel, the hydraulic pressures become 

unbalanced, causing difficulties in properly steering the ship. Steering 

problems are again encountered when ships pass the berthing area of the 

McDuffie Island Coal Terminal. The ship channel widens to the east 

immediately n<>rth of th<' terminal, and the hydraulic pressures are again 

·mbalanced, creating further st~ering p'::oblems. The Har~or Master for 

the Port of Mcbile has issued an advisory to the Mobile Bar Pilots 

Assnciation suggesting th.:t in the case o'. medium to large ships, one-way 

traffic bt' m.1lntained i'l thl" C<'ngested reach of the channel. This 

practice is currently b·?ing folluwed. Outbound ships oo not encounter 

steert~g difficulties to the same extent as incoming vessels because the 

hydraulic pressures cend to diminish as the ships move south of McDuffie 

: ~land toward the deeper waters of tt.e open bay. Howeve?", these outbound 

ships do encount<or navigation difficulties in that they are moving from a 

700-foot-wide channel at the mnuth oF Mobile River to a 400-foot-~ide 

channel in Mobile Bay through the vicinity of the McDuffie Island 

Term.lnal. The problem is further compounded by the turn from the river 

channel into the bay channel, and the vessels docked at the Coal 

Terminal, which flanks the west side of the channel., also create an 

unsafe condition. 

7. Turning Basin Problems. The existing project for Mobile Harbor 

provides a turning .bas"n 40 feet deep, 2,500 feet long and 800 to l,OOC 

ieet wide opposite Alabama State Docks; a turning basin opposite Three

mile Creek, recently enla1ged, undLr t~e authority of ~ection 5 of the 

Fiver and Harbor Act approved 4 March 1915, to dimensions of 40 feet 

deep, J ,000 feet wide, and 1,600 feet long, and a turning basin 800 feet 

~ong and 600 feet wide opposite the old Brookley Air Force Base ocean 

terminal at the western terminus of the Arlington Channel. The two 

turning basins in Mobile River are used continually. The turning b2sin 

at t'ie end of the Arlington Channel has not been used regularly since 

World war II when the ~rlington channel was used for deep-draft 
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navigation. At the presnt time ther_ is n2ed for a turning basin in 

the vicinity of the McDuffie I~land Coal Terminal. The .\labama State 

Docks Department, when constructing the McDuffie Island Coal Terminal, 

dredge•· a turning basin on the east side of the channel near the north

east portion of Little Sand Island. The dimensions of this turni"g basin 

are apprc<imatcly 27 feet deep, 800 feet long and 600 feet wide. The 

basi1. is adequate to turn light-loaded small vess2ls using the McDuffie 

Isla1v' •,oal T•crminal. li"""ver, the larger ships using the M..:Duffie 

Island Coal Terminal must use the turnin~ basin 2 mil•cs up rivc·r opposite 

the Alabama State Docks. This requires del1ys and excessive maneuvering 

and expenses for the larger vessels. 

8. Anchorage rcoblems. At the present time, vessels are not pPrmitted 

to anchor in the Mobile Bdy Channel, the Mobile River C~1ann~ii nor thr 

Entra .. ce Ear Channel, An authorized anchorage area 32 feel de£p, ] 'G 

feet wide, and '!,000 feet long on the west side of the Mobile Bay Ch2n>1c1 

adjacent to McDuffie Island has been abandoned for several years to 

facilitate access to adjacent terminal berths. The use of ~his area for 

an anchorage is precluded by the industrial use of McDuffie Island and 

the dock areas along this reach of the channel. Vessels calling at the 

Port of Mobile must wait their turP for their designated berth, at the 

terminal not in use or anchor in t~1e Gulf of '."lexico, south of and between 

the i'lobile Entrance Saiety Fairways. The lack ;J.f in-port anchorage areas 

prevents efficient utilizatio ~ of the terminals" and hampers' overall 

port operat:lons. This defic ency creates parricular problems for the 

vessels awaiting berthing space at the liquid, dry bulL._, or container 

terminals, that are too lgr~e to utilize unoccupied general cargo be<ths, 

General cargo vessels do not expe:cience chis problem at the present time 

since there is generally adequate berthing space available. At present, 

liquid and dry bulk terminals are operating at near capacity, making the 

future need for rapid movement of vessels through their berths more 

crucial. The problem is further compounded when foggy or inclement 

weather conditions prevent ships anchored in the gulf from coming into 

the harbor as soon as berthing space becomes available. An additional 
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factor is the need for an anchorage as a matter of safety. There is 

currently no place in Mobile Haroor, away from terminal facilities, LO 

anchor a ship that is broken down, or that presents a potential hazaro 

or safety problem. 

9. 'Oarge Marshaliflf Pcoble~. Th<ere ""re three main barge marshali .. rig 

areas in Mobile Harbor at the present time. Southern Marine Service, 

lnc., maintains a marshaling area for approximately 90-100 barges on the 

east bank of the Mobile River jPst nc·rth of the Cochrane Bridge. Federal 

Barge Lines maintains a marshaling area opposite the Alabama State Docks 

grain elevator with a capacity for about 45-50 barges. There is also a 

barge marshaling area on the western side of the McDuffie Island Coal 

Handling Facility. The area has a capacity of about 40-50 barges. The 

two marshaling areas in the Mobile River are barely adequate to handle 

barge marshaling needs in that sect ion of the port. The marshaling area 

at McDuffie Island must handle both loaded and unloaded barges. The area 

is presently estimated to be adequate for loaded barges while an area 0f 

equivalent size b estimated to be needed for the marshaling and fleeting 

of empty barges. 

10. Disposal u~ Dredged Material. The current practice for disposal of 

dredged mai.1tenance material from Mobile River is in diked disposal areas. 

Maintenance mbteri~l from the Mobile Bay Channel is deposited in open water 

disposal areas along the channel within Mobile Bay. Du2 to environmental 

objections to the use of wetland sitee and due to industrial development, 

the areas for use as dredgPd material disposal sites are severely con

strained. In conjunction with the naticmwidc. Dredged Material Research 

Program being conducted bv the U.S. Army Engineer Waterways Experiment 

Station at Vicksburg, the M0bile District and the Dredged Materil1l Research 

Program are conducting a cooperative study to develop specific dewatering 

alternatives to extend the 1 ife of existing disposal sites nlong the 

Mobile River. Considering these efforts, the maximum useful life expec

tancy of the available dredged material disposal areas, including Pinto 

Pass, is only about 16 years. Envi -ronmental object i:ms to the use of 
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Pinto Pass are still being considered. Accordingly, there le a pressing 

need for a long range disposal plan for dredged maintenance material 

from the Mobile River. 

11. Dredged material from initial excavation of the Theodore Shop 

Channel, which is precently under construction, will be utilized to 

construct an island er~roximatelv 1300 acres in size that will contain 

future maintenance. The capacitv of the island is estimated to be 

adequate for contain0enc of all future ~aintenance from the authorized 

ship channtel. 

TERMINAL PROBLEMS 

12. Public Terminals. The Alabama Sta:e !locks Depart~~11t 011erates 26 

gen2ral cargo terminals and three btilk Ler1ninals at th0 pres~nt time. 

The terminals .J.re dll located un ll1e Hobill'. Kivcr, with the exception ut 

the McDuffi~ Island Coal Termindl which is located on th~ ~obil~ Ship 

Channel just souLii of tht~ mouth of the Mobile River. The :~enern1 cilrgr, 

terminals occupy 6000 feer of deep-water frontage on tl1e west bEnk of 

Mobile River, beginning at the hankhe.:ict Tun'!el and extt··ndint-;. to the Tdeal 

Cem~nt Company wharf, immediately north of Pier D, A total of 14 .000 

feet of deep-water berthing space for general c:arin operaLi0ns is avail

able along the 26 berths. The public grain terminal is located '''' 

Alabama State Docks property immediately ·10rth of Pier C. The public 

grain terminz.il l1a". 3 ships berths and a 2. 5 million bushel storage 

capacity. The estimated dn11ual throughput capacity of th~ grain terminal 

is about 2.5 million short tons per year. The Alab~ma Stat1" D<i<·ks 

Department recently signed a $5.8 inillion contract to upgrade facilities 

at the grain elevator, This represents part of a scheduled $b.) million 

expansion program. Thi• improvement will include tl1e construction of a 

new trucl: dump and scales, a 40,0(10 bushel ?er hour elevator leg, a 

40,000 busl1el per hour grain cleaning system, and a digital weighing 

system. Combined, they will give the elevator an annual throughput capac

ity of over 3.5 million tons, Throughput has end is expected to keep up 
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With exp•nding c•pacity. Other completed improvements include a dust control 

•ystem ($1.0 million), a leg scale conve:.-or (1.9 million), a new pit for un-

loading rail cars ($0.2 million), ftnd a belt system extending from the barge 

unlo~ding dock to the headhouse ($0.4 million), for a total of $3.6 

million. S'nce 1975, total expenditures for upgrading facilities at the 

grdill elev'·' >r hwe amounted to $16.0 million, The Alabama State Docks 

Bulk Ore MM·erial Handling Pldnt, c>mmonly referred to as "The Tipple" is 

locat~tl Mo bl it' · iver and on the south side of tl·~ mouth of Threemile 

Creek, Th.1 terminal has 13 acres nf dry bulk storage with two ship 

berths, Thu annual throughput capacity of this terminal is estimated to 

be about 5,0 million short tons per year. The Alabama State Docks has 

under ccinAtruction, ac a cost of $3.l m. ion, an expansion which will 

increase o,e 0f the unloading facilities to 1500 tons-per hour, llther 

Improvements rhat h~ve been completed include an upgrading of the struc

ture and conve>or system ($2.9 million), rebuilt docks ($2.7 million), ac 

upgr.Jding of th! power system ($,3 million), and unloading towers ($.9 

million), installation of dust control system ($1.l million), construc

tion of new pile walls ($.3 million), extension of the conveyor system, 

construction of new storage faci liths ($!. 5 million), Total expendi

t11r~s for this facility rince 1970 total $12,8 million. The McDuffie 

Island Coal Terminal, located south of the Bankhead and Interstate JO 

r~nnels, will upon completan of facilities under construction, contain I 

ship berth and 70 acres of storage spacP. The facility is served by both 

barge and rail transportalion. The annual throughput capacity of this 

coal terminal is estim;,ted to be about 10.2 rnl.llion sl:ort tons. The 

Alabama State Docks Uepartment is rom~ittcd to provide a public, 

dee~-draft bulk terMin11l in conjunctlon with the construction of t:,,, 

outhorizi:d 40-foot deep-draft channel into the Theodore Industrial 

Complex, ·;his is to be a public d,;ep-draft bulk ter.mir.,11 at the turning 

b<.1sln to accomm0date the loading and unloading of .I iqu'..d cargo 3nd scor

age f:>r prod:icts such as inbound crude oil, outbound petl'."oleum products 

and other liquld buik commodities that might be shipped through Theodore 

by tankel'."s, 
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13. Private Terminals, There are 14 private general cargo, bulk, and 

miscellaneous type terminals, located along the Mobile River area, that 

handle cRrgo moving inbound and outbound by deep-draft vessels. There is 

also one terminal with 6 ship berths located in the Port of Chickasaw fur 

the movement of general cAr!\O• The major b•.1lk terminals inc ludc thos~ 

belunging to the Amerada-Hess Oil Curp., Citmoco Service, Inc., Chevron 

Asphalt Company, the Mobile Bulk Terminal, Inc., and the Marine Bulk 

Handling Plant. 

14. General Limitations. The profilems that exist in the port facilities 

are manifold and cmnpl.,x. General cargo facilities •re adequate in r.Jze 

and number to handle current and expected volumes. However, the general 

cargo terminals are in need of substantial renovation and repairs. At 

the present time, the liquid bulk terminals are adequate to supply the 

needs of existing compa1ies engaged in the water transportatio~ of petro

leum and other miscellaneous liquids. The grain elevator modernization 

program di~cussed earlier "ill keep pace with the increased volume of 

grain passing through the port in recent years. There is still a need 

for additional ship berths and storage to meet the demand during the 

grain season. Ships currently are experiencing waiting times from 

15 days to over a month because of congestion at this fecility. Long

range plans by the State Dock to further expand facilities are being 

developed. The dry bulk handling plant at Threemile Creek (The Tipple) 

is also inadequate because of lack of storage space, number of berths, 

and inefficient handling facilities for loading and unloading vessels. 

This facility is old and necessary renovation and operation costs are 

high. Here too, improvements have been made to update antiquated 

facilities or maintain present capabilities rather than provide 

extensive new capabilities. The McDuffie Island Coal Terminal went 

into operation in May 1975. This facility is currently undergoing a 

major modification to double its storage capacity. Due to the world

wide energey situation and the unprecedented demand for coal, continued 

expansion is likely. Adequate area exists on McDuffie Island for sub

stantial expansion of the facility. 
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15, There is no estdblishe1 Port Authority with overall regu!atory 

authority for Mobile Harbor. Regulation of port operations is presently 

exercised by Lile harbor Master, an official of the Alabama State Docks 

Department and the U. S, Coast Guard, The Alabama State Docks Department 

presently operates the massive public docks as an arm of the State and 

has assumed a planning role for future public port needs. However, the 

department does not have legislative aulhoriLY t~ control private devel

opments, land uses, or e11force any comprehensive port utilization and 

development plan, or overall port operation, 

F.XISTING ENV IRONME'JTAL PROBLEMS 

16. Environmental problems and concerns can be classified into two major 

categories, those over which man has little or no influence, and those 

which are directly or indirectly caused by man's social and economic 

activities. In this study of navigation improvements to Mobile Harbor, 

the dominant area of environmental concern is the estuarine system 

comprised of Mobile Bay, the Mobile Delta and its various tributaries. 

Sever~l natur3L pcrocesses are occurring which affect the envir<.>nmental 

quality of Mobile Bay. In adcition, man's activities have altered the 

natural processes and contributed to the environmen~al problems. 

17. Natural Pro~esses. The most significant natural process that is 

occurring in Mobile Bay is the natural sedimentation and filling of 

Mobile Bay. The inflow of sediment (4.7 million tons) to the headwater3 

of the bay is greater than that which flows out (1.4 million tons) of the 

bay to the Mississippi Sound and to the Gulf of Mexico. Based on bathym

etry in 1847-1851 and 1960-1962, it was estimated that an average shoal

ing rate of 1,7 feet per century occurs in Mobile Bay. The natural 

process of Mobile Bay, on a feologic time scale, is the gradual southerly 
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movement of the delta, the gradual filling of the bay, and tl1e ~h3nging 

of the character of the open bay to a region of coastal mard'.1es laced 

with rivers and bayous. Huwever, the short term effects are tl1t· gradu

ally rliminishing of bay depths and the creation of a high level of natu

ral t1,cbidity. The environmental consequences of the shoall,ig of :1obilc 

Bay are genEr~lly adverse. from an esthetic, overall fishery and recre

ational boating point of vit!W 1 the consequences ar~ detri1ner1tal. 

Although thE overall primary productivity would be increased by arldition

al wetlands and marshes, th" estuary's nursery value would be reduced. 

The remaining offshore fishery could be reduced. 

18. Another natural process occurring on ~obile Hay is that uf shorelinv 

erosion. Tl-Q er0sion rates around the bay rdnge from almost no11e up tu 

10 feP.t per yedr. Under normal weather conditions, erosion is usually 

not severe~ However, during tl1e tropical disturbar1ces, erosion r~t~s ;ire 

greatly accelerated, resulting in severe erosion for much of tlie liay's 

shoreline. 

19. Wa~er Quality. The South Alabama Regional Planning Commissiun is 

preparing a regional waste water management plan for Mobile a11d Kal<lwin 

Counties under Section 2118 of the Federal Water Pollution Control Act 

Amendments of l97'.', P.L. 92-500. In defining tlte 20d plan;iir.g proceso..; 

strategy, a detailed lnvestig,1tion of existing wacer qu~llty prubl••• wa• 

excerpted fro~ the Jocument entitled ''Mobile and Haldwin Cou11tl~H 21JH 

Plannirig Precess Strategy, Refined Technical Supplem,•nt" dated 17 Feh 

1976. The wster quality problems were identifled by cnmpar!ng ~xlsti11g 

water quality to standards prepared by the Alabama t .. dter Tmprovl'tnl'llt 

ro111mission. 

20, Water quallty data indicate violations of Wdlt'r q11al ity standi!rdo 

for several pdrameters in tile lower segment of flobl le Hlvc>r <ind rhe upper 

µart of Mobile Kay. Dissolved oxygen, biochemlcnl oxygen demand, and 

coli form bdcteria are the me Ht numerous viol.qt tons. Some hea.vy metals 

(zinc and l~ad) <ind nitrate and phosphate cllso occassl<Jnally exceed the 
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standards. Eutrophication is visible in the upper part of Mobile Bay 

aJon1: the causeway. This condition is attrituted partly to lack of 

circulation and flushlng capacity, and the numerous semi-public and 

prl.vate package treatment facilities discharging in this segment of the 

bay. Condicio~s in portions of Chickasaw Creek and Threemile Creek ore 

such that exceptions to the standards for dissolved oxygen have bee11 

made. Conditions in the upper part of Mobile Bay are s~ch that it is 

permanently closed to shell fishing, but is classified f1r swimming. 

21. Non-point source discharges have been recognized as having a signif

icantly adverse impact on water quality, Non-point source discharges 

include urban storm water runoff, lagoon seepage, septic tank seepage, 

landfills and dumps, agricultural runoff, and silviculture. The South 

Alahama Region") Planning Comtn!ssion has calculated that all non-point 

pnllutants woul:! have to be reduced by about 25 percent 1ust to maintain 

exioting (1976) water quality l~·~ls by the year 2000. In Mobile County, 

a ~oncrete open channel drainage system has been adopted for control of 

flooding. Sf!vere sedimentation has occurred as a result of this practice 

in s"'''~ral areas. Septic tanks have been a significant concern because 

of the topography and poor percolative quality of the soils. This is 

especially true in the southern parts of both counties where the major 

impact of the seasonal population is felt. 

22. Physical Alterations of Mobile Bay, The alteration of Mobile Bay by 

man has also created environmental problems within the bay. The con

Rtruction of the causeway aero~~ the northern bay and delta introduced a 

barrier to the free water exchange between the bay wat~rs and the delta, 

As the causeway was developed, pollutants were introduced to the upper 

part of the est·1ary by the various commercial enterprises which line it. 

The construction of the solirl fill causeway between the mainland and 

McDuffie Island in 19~4 significantly reduced the flow and circulatlon in 

the Garrow's Bend area. This blockage and the excessive pollutant in

flows seriousl> reduced the water quallty in the area, However, signifi

cant improvement in water quality has resulted from the upgrading of the 
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McDuffie Island Sewage Treatment ?lant and elimi11ation Gf discharges of 

u11treated industrial wastes. The constructiJn, enlargement, and orera-

t ion and maintenance of the Mobile Ship Channel over the last 15U years 

have ;-1ls1J created alterations withln Mobile B.1y. During construction of 

tl1e channel, new work &nd suh~equent maintenance operation- materials 

have heen deposit:ed along both sides of the ship channel. In the north

westerr1 portio~ of Mobil.e Bay, the new work material has formed un<ler

\JA.tf-'r ri.dges parallel to the char.r.cl. This action has heen .Jssumed to 

lwve r~duced the normal circulation in the upper bay and to h1Ve contrib

uted to the di•solved oxygen deficits that occur naturally in the bay's 

holturn waters. This cumulative buildup alongside the channel tends to 

diminish gradually in the southPrly direction until the ridge becomes 

insig11ificant in lower ~obile Ray. 

23. The construction of the ship channel has also al lt"•Jed the more 

saline Gulf of Mexico waters to extend forth-er into Mobile !lay. This had 

tended to incre~se the saliqities over a portion of the bay. In addi

tion, the annual maintenance of the Mobile Ship Channel by hydraulic 

dredging creates additional turbidity within the bay and causes periodic 

disrupt.ions to the aquatic and benthic environments of che bay .. 

2~. Another environmental problem in the Mobile Bay esturtrine zone is 

ti1e continued pressure to develop the shoreline for industrial, port 1 

...... ornncrcia1 and private recreation, and homr:.~ sites. These economic and 

social d~velopmental pressurA · have resulted in the tilling of shoreline, 

the cunversion of wet lands t' other uses lnd have meant a diminished 

supply of nutrients vital to the e•tu3rine system. Since inception of 

the Mobile Harbor project, 1,287 acres of marsh and bottomlands adjacent 

to Blakeley and Pinto Islands have been filled. McDuffie Island and 

Little Sand lslana were also formed by deposition of dredged material 

utilizing an ~dditional 485 acres of marsh and bottomlands. Private 

development has removed additional area. Pollution has restricted the 

commercial use of several oyster beds in the bay while in other areas 

historically productive beds are frequently closed at the peak of the 
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harvest season. :1odification of the bay's bottom has resulted in changes 

of benthic organisms within navigation channels. A large area of tt' bay 

bottom is used for the periodic deposition of dredged material from the 

main ship channel. The bay bottom is also a source for the mining of 

oyster shells. One dredge works in Mobile Bay on a continual basis and 

mines these shells for construction purposes. These stresses, w~en 

working alone, appear to have little effect on the ecology of the bay. 

However, when working together, comprisF a serious area of concern for 

the bay's general environment and estuarine zone, 

PROJECTED NAVIGATION NEEDS 

2 5. The projected navigation needs for Mobile Harbor ·He re lated to the 

movement of liquid and dry bulk cargoes. Movements of general cdrgo and 

container cargo are not constrained by current channel dimensions and 

navigation facilities. However, existing and projected movements of 

liquid and dry bulk com~odities are restricted by the present channel 

dimensions to smaller less efficient ships than would otherwise be avai:

ablc; to the shipping industry. A discussion of the commodities that 

would benefit from increased channel depths is given below. 

DRY BULK COMMODITIES 

26. Eight commodities which move through the Port of Mobile are 

defined as dry bulk commerce, Thos<> commodities moving through the port 

in 1975 which would not have benefited from a deeper channel include: 

bauxite, coke, ferro-phosphorous, scrap iron, and other miscellaneous 

commodities. New commerce which will be generated by the 1ennessee

Tombigbee Waterway and the 40-foot Theodor~ project, but which will not 

benefit from additional channel deepenini; , includes: alumina, scrap 
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iron, ferro-silicon, copper ore, ferro alloys, manganese ore and steel 

billets. With the inclusion of 2 comrodities wl1ich would benefit by the 

channel improvement project, namely coal and iron ore, a total of 

14 dry bulk commoditie3 will be moving through the port in the near 

future. 

2 7. By l ':lS6 it is expected that the tot a 1 volume of dry bulk commerce 

alone for the port, including Theodore, ~ill total 37,2 million ton&. 

28. Coal movements are projected to increase frail' 2, 745,000 tons ln 1975 

to 20, 555,000 tons by the year 2000. These movements are primarily ex

port. There is some import of low sulfur coal for use in power plants in 

the region. C0nsidering port limitation" in foreign countries and that 

which would contlnu~ to move through the Panama Canal in small ships, 

movements of export coal that would henef H from deeper chanar,ls are pro

jected to increase from 1,694,000 tons in H75 to 12,838,000 tons in 

2044, Iron ore •~ipments are projected to increase from 4,781,000 tc11s 

in 1975 to 10,475,000 tons in 2044. Of these total movements, it ts 

estimated that 3,411,000 tons could have benefit~d from en:arged channels 

in 1975 and the projected tonnage that would benefit from enlarged chan

nels In 2044 is estimated to be 7,473,000 tons. Total grain movements in 

29. For analytical estimating purposes i: is assumed that ships would 

maintain four feet of clearance over the :hannel bottom and would 

light-load up to five feet. Based on these criteria, dry hulk carriers 

that could use the 40-foot channel at Mobile Harbor would be limited to 

the 56,000 dead weight tons (DWT) class (light-loaded), Tl1i• excludes 

47% of the cargo tonnage capability of the world fleet from •1sing the 
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exl.sting t:obi.le Ship Channel. Deepening the channel to 45 feet would 

tn~rease the size of ship that could use the channel to 81,000 DWT; to 50 

feet, 110,000 DWT; to 55 feet, !44,000 DWT; and to 60 feet, 182,000 DWT. 

L lQlJ TD BULK COMMODITIES 

30. The bulk liquid products that move through the port in deep-draft 

tankers are: crude oil, gasoline, aqd distillate and residual fuel oils. 

The crude oil is moving outbound and the refined µetroJ eum products are 

moving Inbound. The total volume of petroleum that moved through the 

port in 1975 was 2,701,000 tons, crude oil accounted for 2,409,000 tons. 

With the completion ~f the 40-foot channel at Theodore in 1982, an addi

tional volume of petroleum will be generated for the port. This will 

include 9,595,000 tons of crude oil and 910,000 tons ol refined V''troleulli 

products. Crnde oil will be imported and the refined petroleum products 

••ill be outbou1d. By 1986 the total volume of petroleum for the port, 

including crude oil, will be 16,298,000 tons. The only liquid bulk 

products that would benefit by the channel improvement project would be 

the 9,595,000 tons of crude oil imported into ThPodore. The movements of 

refined petroleum products and crude oil presently moving through Mobile 

Harbor are expected to ir·crease to 10,770,000 tons by 2044. The refined 

petroleum and crude oil expected to move through Theodore will increase 

to 3,40!.,000 ton8 and 11,564,000 tons respectively, by the year 2044. 

31. Assuming reasonable economies, ~roper safety, and operating clear

ances, ships using the ship channels must have 4 feet of clearance and 

can be light-loaded up to 5 feet. Based on these criteria, tankers of 

57 ,000 DWT (light-loaded) are the maximum size that can use the 4(.- foot 

ship channel. This size limitation excludes 74% of the tonnage carrying 

capability of the world fleet of liquid bulk carriers. Deepening the 

channel to 45 fP.et would allow 83,000 DWT ships (light-loaded) to us~ the 

channel; to 50 felt, 114,000 UWT; to 55 feet, 149,000 ])!•1T; and to 60 

feet, 190,800 DWT vessels. 
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CHANNELS WIDTHS 

32. Channel widths in the Mobile Fhip Channel are pre•ently inadequate, 

especially in the congested upper 3.5 mile r2ach of the bay channel where 

inconsistencies in the water prism create stecraMe ?roblems, If the 

channel is deepened withou~ increasing the 'id th t:h!s situation would be 

worsened, since larger st1Jos wou~d be using the channel. Minimum channel 

width needs based on given traffic conditions can be established on the 

basis of waterway ronditions and dimensions of typical vessels that would 

use a deeper channel, The most appropriate need or J evel for developme!tt 

is determined through analyses and trade offs of benefits, costs, safety, 

operating efficiency and environmental impacts, These analyses are 

addressed in subsequent sections of this report. 

TURKING BASIN AND ANCHORAGE NEEDS 

33. The obstruction of the Bankhead and 1-lO Tunnels across Mobile f{iver 

prohibit deepening of the snip ~:1annel beyond its present depth above 

their crJsslng. Therefore future bulk terminals utilizing the larger 

ships will, in all probability, be localed south of the tunnels. At the 

present time there are no defined tt.~ning basins in the lower river~ The 

development and growth in capacity of the Coal Handling Termin"l on 

McDuffie Island accentuate the need for a turning basin in the lowl'r 

river vicinity. The projected use ot McDuffie Isl ind by the Alabama 

State Docks Department for expansion of the coal facility and for other 

deep-draft dry bulk terminal uses makes the provision of a turni10g hasin 

in this area to accommodate very large ships imperative for practi2al and 

efficient port operation. The Port of Mobile is presently without a 

defined intraharbor ~nchorage area. Vessels awaiting berths must lie Rt 

anchor in the Gulf of Mexico approximately 40 miles away from most 

berths. Not only are vessels inconvenienced and exposed to adverse 

weather, but they are also delayei in moving to berths following the de

parture of the preceding vessel. The need for an anchorage area for 

Mobile Harbor will also increase in the future as traffic increases. The 
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anchorage area should accommodate at least tl.ree vessels in order to 

facilitate efficient turn around at the coal, ore, and grain terminals, 

whlch bv their design can accommodate limited numbers of vessels at a 

given lime. An anchorage Jrea is also needed to provide a waiting place 

for vessels using other port facilities and to provioe an area where 

disabled ships, or ships in imminent danger, would hav• a safe place to 

anchor. Thls facility is also considered an •ssential n<o~d for overall 

port operating efficiency. 

COMMODITY PROJECTI01'S 

14. The need for qavigation channels and port facilities for Mobile 

Harbor is accentuated by a study of area economic projections of future 

commodity movements. Especially taxing demands will be made of the port 

upon estimated completion of the Tennessee-·Tombigbee Waterway in l 9il6. 

Present and projecte_; deep-dr.1 rt commodity movements for Mobile Harbor 

and Theodore are shown in table C-1. The projected tonnage movements 

reflect unconst-ained ecnnomic demands for commodities that would move 

through existing industries and terminals at Mobile Harbor. 
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TAllLE C-1 

ANNUAL VOLUME OF C01''u'1ERCE MOVING rN DEEP-DRAFT VESSELS THROUGH 

THE PORTS OF MOBILE AND THEODORE 

Tonnage (expressed in 1,000 short tons) 

Port 

Year Mobile Theodore Tot~l 

1975 16,679 16,679 

1978 29,218 11 ,476 40,694 

1986 37,'184 14,364 52,948 

1991 4 ! • 144 14,1:04 '>5,948 

2000 48, 113 15,845 63,958 

2010 52,005 17,201 69,206 

2020 56,646 18,556 7'1,202 

2030 6 2' 169 19,911 82 ,080 

2044 6'> ,436 20,584 86,020 

PORT EXP ANS ION Nt:EDS 

35. The Alabamu State Docks Department published its Long Range 

Developm~nt Plan for the Port of Kobile in May 1977. The purt expansion 

needs expres· ?d there!n are ttiose directly related to tl1e movement ot 

deep-draft com~erce. This plan, recog~lzing present and future port 

needs, has endeavored to estdblish a methodology and systematic sequence 

for satisfying the port and tributary needs. 

16. The major port expansion P2eds in Mobile Harbor for deep-draft 

commerce include increased capacity for movement of roal and various bulk 

ores, especially iron ore. There is also a need .•n hobile ro increase 

the capacity of liquid bull< facilities. The long rnnge development plan 

tor Mobile llarbor provides fer needed expansion of the coal facility on 

McDuffie Island and the construction of n"w termir;al~ for handling othc 

bulk commodities. However, for petroleum movement5 c,, increase accordin~ 
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to projected needs, an increase in private terminal and storage facili

ties not presently programed will be required. General cargo facilities 

are adequate, in tPnns of capacity, to handle projected tonnage, although 

many facilities now or will, in the near future, require extensive reno

vation and repair. Construction of all of the facilities at Theodore 

have yet to be completed. Commitments by private interests have been 

made for termtnal faci 1:! ties to move all projected dry bulk commodities. 

'"he Alab&1Da State Docks Departm1mt has been committed to construct a 

liquid bulk t~rminal a·1d transfe:: facility at Theodore with adequate 

expansion potential for projected movements. 

PROJECTED ENVIRONMENTAL MANAGi:MENT NEEDS 

~ESOURCE MANAGEMENT 

37. There is a need for overall regional management of the environmen

tally related land resources of the two county study areas. Mobile Bay 

and Alabama's Gulf Coast are endowed with a" excellent climate, abundant 

marine resources, scenic beauty, and an advantageous location. Because 

of these outstanding features, activities within the coastal area are 

rapidly expanding: population, industry, commerce, energy development, 

recreation, tourism, fisheries, transportation, and agriculture. These 

activities are largely uncoordinated. Water pollutcon, air pollution, 

nolse, competing land uses, and congestion all illustrate that uncoordi

nated growth places conflicting demands on coastal and estuarine re

sources. The management of the coastal and estuarine zone is under the 

authority of the Alabama Coastal Area Board and the South Alabama 

Regional Planning Commission, The goals of the Alabama coastal zone 

management program are• 

, Develop coastal resources for the benefit of all Alabamians, 
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Provide environmental protection for the citizens and the 

resources of the coastal area, 

Direct marine related research to solve problerr;s in the coastal 

zone. 

Develop an equitable system to resolve conflicting demand• on 

coastal resources, and 

Facilitate coordination of activities of the various ~~enclcs 

involved in the coastal zone. 

REGIONAL WASH:WATER MANAGEMENT 

38. The South Alabama Regional Planning Commission is l:ur .. e11tLy respund-

ing to thi.:; need in preparing a regional wastewater management plan for 

Mobile and Baldwin Counties in accordance with Section 208 of Pt1blic Law 

92-500. The critical water qualitv management needs of tbc region, 

identified and addressed in the 208 ~tudy, are list~d below: 

Tl1e lower Mobile River Segment witl1 Chickasaw Creek and Thre~mile 

Creek, because of point source disc'.1arges and the conct'ntr:-i.t ion of dis

chargers in this drea. 

The upper part of Mobile Kay, because of the numt!rous s~mi-publit 

and private discharges along the· cJuseway ,·ind th(' eutrophication problem. 

Tt1is causeway also prese11ts a prim~ art'·J for resolution of iln institu

tional problem. The p2rm<1nent closure of the upper part of the bay to 

oyster harvesting and the dredging of the ship channel pose ott1cr prob

lems to be addressed in the 2U8 study. 

The Theodore areu, and specifically the 11oint and non-point 

discharges from an industrially developing are• • 
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The non-point sources of discharge fro1;: url.ian industrial, con1mer

cial1 residential .. resort, agricultural, and silvicultura areas, 

DREDGING OPERATIONS 

30, The operation, management, and coctimial upgrading of the na-1igation 

channels, port, and dock facilities are vital to the economic and social 

well-being of the Mobile region. Construction of new facilities and 

mHintenance of existing facilities require the dredging of large quanti

ties of material. lt is essential to sound environmental management to 

perform these dredging activities in such a manner 35 to reduce dredging 

impacts and to mini1nize environmental consequences of such a(:tions. Thus 

a crucial need is the identificatio~ of a plan, not only for e~sential 

new work, but for long term maintenance dredging that will b<? compatible 

wtth the existing and desired environmental integrity of the Mobile Bay 

area. 
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SECTION D 

FORMULATION OF Pl./,NS 

1. This section of the report contains a step by step development 

of alternative plans to satisfy the need for deep-draft access to the Port 

of Mo bi le and to the Treodore Industrial area, the need for a turning 

basin and anchorage area near the mouth of Mobile River, and the need 

for a large marshaling area near McDuffie Island. It contains a listing 

of the criteria used for plan formulation and evaluation and discussion 

of the plan formulation methodology. The plans formulated during tt~ 

various planning stages are described and the evaluations and analyses 

of the alternative plans are presented. This section contains the 

detailed socioeconomic and environmental effects assessment of the most 

feasible plans with a summary display of these effects. This section 

concludes with the selection of the recommended plan and the rationale 

fo~ the selection. 

F01lMUIATION AND EVALUATION C1'1TERIA 

2. Federal policy on multi-objective planning, derived from both 

legislative and executive authorities, establishes and defines the 

national objectives for water resources planning, specifies the range 

of impacts that must be assessed, and sets forth the Londitions and 

criteria which must be applied when evaluating plans. Plans musl 

be fo~mulated with due regard to benefits and costs, hoth tangible 

and intangible effects on environmental features and social well-being of the 

region, and with due regard to public acceptability and institutional 

capaLility for implementation. 

3. The plan formulation for this study was performed within the 

framework established in the Water Resource Council's "Principles 

and Standards for Planning Water and Related Land Resources," which 

requires the systematic preparation and evaluation of alternative 
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solutions to problems under the objectives of National Economic 

Devlopment (NED) and I:nvironmental Quality (EQ). The prt"cess alao 

requires that the impacts of the proposed action be measured and the 

results displayed or accounted for in terms of contributions to four 

accounts: NED, EQ, Regional Development (RD), and Sccial Well-Being 

(SWB). The evaluation process will include the foll,,wing "specified 

evaluation criteria" and the results will be displayed where significant 

to plan selection. 

• Acceptability • Significant public support or ~pposition will be 

noted. 

• Completeness • Investments and actions which are not p~rt of the 

plan but which are necessary to obtain the plan's nutputs will be 

considered. 

• Effectiveness and Efficiency , These two related criteria center 

on the concept of achieving maximum net output where outputs and 

inputs are conceived broadly :o include intangible factors. Effective

ness includes, in addition, the concept of technological feasibility • 

• Certainty • The likelihood of obtaining contributions claimed 

under the four accounts mentioned above will be stated. 

• Geographical Sc~pe . The effect of the plan on areas beyond the 

study area will be indicated. 

• NED Benefits/Cost Ratio . The ratio will be exhibited for all 

final plans. 

• 

• 

Reversibil~ • The degree of reversibility will be stated . 

Stability • A judgement will be made of each plan's stability . 
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TECHNICAL CRITERIA 

4. The following technical criteria were applied in the various 

stages of the plan formulation process. 

.. Modifications to the existing proj·,ct for 1'1obile Harbor, Alabama 

should be consistent with local, regional, and State plans for land

use and port expansion. 

• The physical location of the Bankhead and Interstate Highway 10 

Tunnels under the Mobile River ~imits navigation depths in che Mobile 

River to 40 feet below mean low water. Relocation costs fo:· these 

tunnels are prohibitive and preclude consideration of the Mobile 

River north of these tunnels for deep-draft improvements. 

• Modifications to the existing project should retain Uoe existing 

channel alinements and fairways where practicable. 

• Sound engineering practic~s and accepted criteria shall guide 

the formulation of all plans for improvement and the components thereof. 

• Present Federal policy requires that local interests maintain 

berthing areas outside the boundaries or channel dimensions of the 

Federal project. 

• Channel dimensions shall provide for safe ann efficient op-

eration of expected user vessels. Design depths shall be based on 

criteria for trim, squat, safety clearance and maneuverability of 

expected vessels. Navigation widths shall be based on engineering 

and economic critelia which include expected operation and navigation 

charateristics of the channel, extant navigation conditions, expected 

vess<>l sizes, traffie density, and past navigation expe:-ience on the 

Mobile Ship Channel.. 
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ECONOMIC CRITERIA 

5. Economic criteria have been established to ensure that economic 

efficiency plays a vital role in the plan formulation and selection 

process. 

• The selected plan must have net natic.ttal economic development 

benefits unless the deficiency is the result of benefits foregone 

as additional co&ts inrurred to serve the objective of environmental 

quality. 

• Each separable unit of improvement should provide benefits at 

least equal to its cost unless it is justifiable on a non-economic 

basis, 

• Each plan, as ultimately formulated, should provide the maximum 

net benefits possible within the formulation framework_ 

.. The costs of alternative plans are to be based on cur~ent unit 

prices. 

• The costs and benefits should be in comparable economic terms 

to the fullest ex1.en:. possible, 

• Annual costs and benefits are to be based on a 50-year economic 

amortization period and the current discount :..ate of 6 7/8%, as determined 

by the Water Resources Cor.mcil, based on the cost of Federal borrowing 

during the preceding 12 months. 

• The annual charges will include the cost of operation and 

maintenance, 

• Interest during construction is to be charged to any portion of 

the project having a construction period that exceeds two years. 
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SOCIOECONOMIC ANr ENVIRONMENTAL QUALITY 

6. The criteria for socioeconomic anu mvironmental evaluat~ons 

of water re~ources plans are contained in the National Environmental 

Policy Act of 1969 (PL91-190) and Section 122 of the River and Harbor 

and Flood Control Act of 1970 (PL91-611). The criteria prescribe that 

all significant adverse and beneficial economic, social, and environ

mental effects of planned developments be considered and evaluated 

during formulation. An ecological evaluation ot any proposed discharge 

of dredged material will be conducted to determine the potential for 

envi t"vllmental impacts. Studies will be conducted to full;• implement th" 

requirements of Sections 401· and 103 of Public Laws (PL) 92-500 and 

92-532, respectively, and to comply with the intent of Executive Or~er 

11990, Protection of Wetlands. 

7. The following criteria were selected for the formulation and 

evaluation of plans relative to their ccntribution to environmental 

quality. Plans should be formulated to maximize the bene~icial and 

minimize the adverse effects on: 

• 
• 
• 
• 
• 
• 
.. 
.. 
• 
• 
• 

Manmade resources 

Water quality 

Air quality 

Aesthetics 

Terrestrial environu;cnt 

Wetlands 

Physical characteristics of Mobile Bay 

Salinity and circulation patterns in Mobile Bay 

Biological productivity of the Mobile Bay estuary 

Structure of biological communities and species diversity 

Commercial fisheries and shellfish 

Plans should avoid c'etrimental environmental effects t •h c - e extent 

feasible and where adverse environmental impacts are unavoidable, 

they should be fully noted and an~lyzed to provide as much data as 

possible to enlighten the decision ma~ing process. 
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8. Social well-being is concerned with the direct and indirect 

effects of alter·1adve plans on man and his life style. Criteria 

used to direct plan formulation and to assist in evaluation of the 

alternat.lve plans included: 

• 
• 
• 
• 
• 

Land use 

Local government finance 

Displacement of people 

Co11111Unity cohesion 

Recreati.on opportunity 

In addition, consideration should be given to prot<oCtion of historical, 

archaeological, and other public interest areas. Plans qhould not 

significantly increase noise pol'ution during construction or create 

conditions that will tend to raise the overall noise level of the 

area over the project life, Provisions should be made during the 

planning process to allow public participation in plan formulation 

and plan selection. 

PIAN FORMULATION METHODOLOGY 

9. Form<lation of plans for modifications to the Mobile Harbor, 

Alabama navigation project was performed generally in accordance 

wfth the formulation sequence diagram shown in figure D-1. The 

three s.tages of plan formulation included (l, Possible Solutions, 

(2) Development of Intermediate Plans, and (3) Development of Detailed 

Plans. Each stage contains the four basic planning steps: plooblem 

identification, formulation of alternatives, impact assessment of 

alternatives, and evaluation of alternatives. As shown in the 

diagram, task emphasis shifts from problem identification in Stage 1 

of the study process to plan formulation in Stage 2 of the planning 

process to impact assessment and evaluation in Stage 3 of the planning 

process. Appendix 5 
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REGIONAL PROFILE AND PLANNING GOALS 

REGIONAL PROFILE 

10. A profile of the existing and projected physical, economic, social, 

demographic, and enviromental conditions in the two co~nty study area 

was presented in Section B of thls report. The regional profile provides 

the socioeconomic, physical, and environmental base required to define 

the "No Action" alternative - that is, the most likely future conditions 

which would exist if there were no modifications to the Mobile Harbor, 

Alabama project. The "No Action" alternative will provide a yardstick 

to assess the co1nposite perfonnance of alternative p1ans.. Certain 

assumptions were made in the formulation of the ''No Action" 3lternative 

which are essential to the understanding of the formulation and analysis 

of alternative plans: 

• The authorized 40- foot deep and 400-foJt wide Theodore Ship 

Channel is considered to be in F lace for the purpose of plan formula

tion and evaluation. 

• The present practice for disposal of dredged maintenance material 

for the main bay channel will continue i.n its present form for the fore

s.:: .. .-c: b le future. 

• The upland disposal sites for the Mobile River cham,el dredged 

maintenance material will reach their capacity in about 16 years and 

an alternative disposal method will be ret1uired, 

REGIONAL GOALS 

11. Planning wl.thin the fram~work of regional desires and preferences 

enables the formulation of plans which are more likely to be accept 2 ble 

to the citizens of the region. The re!(ional goals and planning objec~ 

tives stated herein have been drawn from a :tuch wider array of gcials 

which have been formulated by the citizens of the region. Those perti

nent to this study are listed below: 

• Goals for Alabama, AlabRma Development Office, 1975. 
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Natural Resources and Conservacion: 

Develop a natural resource program which will protect the 

natural environment for the social and economic betterment 

of the entire Stete. 

Economic Development: 

Encourge economic development in Alabama at greater than 

the national average, but at the same time protect and con

serve natural and human resources to the best extent pos6ible. 

e South Alabama Regional Goals as approved and adopted by South 

Alabama Regional Goals Forum, December 15, 1971. 

Economic Development: 

Development within the Region, on the part of government, 

private enterprise, associations, news media and the citizenry, 

an attitude that is sympathetic to business and industry, 

while balancing respect for the natural environment, in o~der 

to provide to all employable worket' jobs for which they are 

well suite~. Retain enlightened and productive citizens. 

Make possible steadily rising living standards, Facilitate 

attainment and enjoyment of these standards by all residents 

and the sharing of them with visitors. 

Promote economic growth in the local economy at a rate above the 

nati0nal,sou~heast and Alabama averages, which is non-inflationary, 

compatible with the regional economic environment, a~d balanced 

among agriculture, industry, conmerce and services. Take full 

advantage of Mobile's unique situation as a riverport and sea.port 
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by coordinated improvements in the transportation system, such 

as the Tennessee-Tombigbee Waterway and port devel~pment. 

Encourage location of new industrial enterprises through 

reasonable and adequately enforced local and regional zoning 

ordinanc~s, appropriately design industrial parks in order to 

maintain ecological balance and to minimize impact upon the 

environment. 

Environnien t 

Preserve and enhance the integrity and beauty of our environ-

mental resources, assure their best use for the social and economic 

betterment of the entire connnuni.ty, and assure their avai1ability for 

future generations. 

e Goals for Development of Mobile Harbor by the Alabama State 
Docks Development 

Expand terminal facilities for handling large ships such as lash and 

Seabee types ~nd for larre container ships operated by other carriers. 

Studies were requested to include the area adjacent to Brookley for 

potential development to contain future dredged disposal material and 

for use as a suitable industrial site. (See Appendix 3 , letter 

dated 1 November 1974. Alabama Statt Docks Department) 

Construction of anchorage area in Mobile Harbor (See Appendix 3 

let\:er dated 6 October 1975, Alabama State Docks Department). 

Early action to widen the main ship channel from Beacon 38 to Beacon 

44 (New numbers on Beacon 74 to Beacon 84) from 400 to 'iOO feet wide 

(See Appendix ~ , letter dated 20 November 1975, Alabama State 

Docks Department). 
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Pl.ANNING OBJECTIVES 

12. The following ;,tanning objectives were applied in the first stage 

of the plan formulation process. 

e More efficient and safe movement of existing and projected commence by 

deep draft vessels, 

• Maintain and enhance envirorunental quality. 

e Com~liment regional goals for develop'ltent of water and related 

land resources. 

Specific features to be considered in formulatin<> anv olan incluc•~ 
not only navigation improvements bu~ also the possibUity of investigating 

measures other than identified navigation problems. These measures arr· 

outlined below. 

NAVIGATION MEASURES 

Deepen and/or widen the main ship channel. 
Widen and deepen the authorized Theodore Ship Channel. 
Provide and maintain a barge marshaling area in Garrows Bend. 
Provide an anchorage area neer upper limits at Main Bay Channel. 
Provide a turning basin below the Interstate 10 Tunnels. 
Reduce traffic delays with a passing lane. 

DREDGED MATERIAL DISPOS!.L MEASURES 

Construct islands or fill area adjacent to shore. 
Open water disposal in the Bay and Gulf. 
Upland disposal sites. 
Recycle material off existing disposal sites. 
Abate shore erosion with dredged disposal material. 

wATER QUALITY MEASURES 

Remove obstructions to improve w&ter circulation. 
Fill depressions in Bay to improve water quality. 

F' cSH AND WILDLIFE MEASURES 

Enhance the bay bottom. 
Improve areas adjacent to causei;,.1ay. 
Establish additional oyster beds . 

PORT DEVELOPMENT MEASURES 

Offshore terminals. 
Future expansion area. 
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PLANS OF OTHERS 

13. A plan (See figure D-2) was selected by a consulting firm hired by 

the State Docks Department to be further developed as the port expansion 

master plan. It features a realigned Arlington Channel and a paral'el 

ship channel into the proposed land mass opposite Brookley, with areas 

in Garrows Bend and adjacent to the maintenance dredge material disposal 

areas available for barge marshalling. This expansion plan represents 

a ~ontinuous land mass consisting of McDuffie Island (expanded to 730 

acres), to Garrows BenJ/I-10 area (590 acres before detailed planning), 

and the proposed land mass opposite Brookley (approzimately 2,340 acres) 

for a total proposed expansion area of 3,660 acres. Ptaaes I,11,and III 

are in order or recommended development of the property and defined 

below. 

Phase I -- Preferably property unde~ ownership of A.S.D. with 

soils conditions acceptable for immediate development. Facilities 

utilization must be commensurate •.'ith A.S.D. needs. 

Phase II -- Property that could not be economically developed 

at this time because of either poor soils conditions or delay 

in acquisition. It also includes a portion of the proposed 

land mass to be filled by use of dredge material. 

Phase III -- The remainder of the proposed master plan acreage 

which is all dredge-fill material. 

The State Docks Department is actively pursuing this plan by 

purchasing land adjacent to Garrows Bend. 
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POSSIBLE SOLUTIONS 

NO ACTION ALTER.NATIVE 

14. The "No Action Alternative", as far as this study is concerned is 

the development of the most probable future conditions that would exist 

if there were no modification to the existing nav~gation project. There 

will be environmental, economic, and social effects associated with the 

No Action Alternative. These effects will be presented in the Stage 3 analysis 

of the detail plans. The Stage l presentation of the No Action Alternative 

is primarily concerned ~ith the question of what happens to the existing 

and projected commodity movements and navigation traffic if no Federal 

actfon is undertaken to modify the Mobile Harhor, Alabama project. 

Presented below are the possible scenarios. 

• Light-loading of large VP9sels - The tre~d in vessel sizes in 

the world fleet is toward larger vessels. Many shipping companies 

which own larger ships use these larger vessels in harbors where the 

maxir.1um loaded draft of the ship exceeds the channel dimensions of 

the harbor. In Mobile Harbor, this has become corrmon practice for 

some bulk carriers. Ships with capacities up to 100,000 deadweight t".s with 

potential loaded dra[L" considerabely in excess of 40 feet presently c:i.11 

on Mobile Ha.,bor. These vessels are light-loaded, ther<:by increasing 

the tran~portation costs to these shippers. This trend toward larger 

vessels and light-loading of these vessels would be expected to increase 

if no modifications were made to the existing navigabon ch~nnels for '1oh11e 

Harl>or, 

• Movement of smaller vessels at less efficiency· If the channel 

depth remains at 40 feet for Mobile Harbor the channel will become 

more congested because most of the bulk conunodity movements will be 

in greater number~of smaller vessels . By maintaining transportation 

costs at higher l~~!ls, this.congestion eliminates the possibility of 

economic advantage ·to the Mobile region in navigation transportation 
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ENVIRONMENTAL QUALITY ALTERNATIVE 

15. An inventory analysis was made to determine those environmental 

resources which should be preserved, enhanced, protected or approached 

with c3re. Of primary concern in the formulation o< the EQ alternative 

was the management of Mobile Bay such that no degradation of the water 

quality or fish and wildlife resources would take place. · The following 

paragraph contains measures that have potential environmental enhance

ment effects. 

16. Existing maintenance of the entrance channel provides sand that 

can be utilized to restore the eroded beaches of Dauphin Island; the 

ridges along the upper bay ship channel can be removed a~d material 

placed such tl .1t it will abate shore erosion along the western shore 

of Mobile Bay; a portion of the material taken from the iidges can be 

placed such that it will fill depressions in MJbile Bay that cauae 

stratification of water and leads to desolved oxygen deficiencies; 

additional oyster beds can be established in areas found suitable 

for such; openings in the causeway can be created to improve the 

circulation in the bay area north of U. S. Highway 90; fresh water 

flow in Mobile Delta can be •·egulated to dilute the saline waters 

created by the existing ship chan~el; and an opening in the fill 

connnecting McDuffie Island to t'.le mainland can be removed to improve 

circulation in the Garrows Bend area . 
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NAVIGATION DEVELOPMENT ALTERNATIVES 

li. Varlous alternative plans for improving navigation were formu-

lated, 

• Provide an enlaq;ed c'.,:- 'net to the Port of Mobile. This alter

native would involve deenening and/or '•idening the Mobile Bar ""d Bay 

Ship r::hannel into the maul' ,f Mo bi le River. Because of thP 1'estrictions 

of the Bankhead a11d Int••rntat•· 10 Tunnels, deepening of Mobile River 

would not be considered nor·.h of the tur.nels. 

• Provide an enlar;,,ed c:·,:,nel into th·.· Theodore Industrial Area. 

This would involv0; deepe'.ling and widening t 1·,,, planned Theodore Ship 

Channel frnm tJi,.. aut', ·rized 40-foot ckep by l,;)Q-foot wide Bay Channel 

and 41)·foot deep by 300-foot wjde land c,1t .:,~ .nel. 

• Provide a t"rning basi.n opposite McJuflie Island. 

• p,,.,vide an anchorage ar•·a juFt south of McDuffie and Little 

Sand Islands. 

•Adoption of th" Gannws Bend Channel anJ 'lcDuffle Island bare;, 

marshaling area for m•intAnance. 

e Provide a passing lane along the maln Bay Ship Channel in 

the vicinity of trie Theodore Channel in lieu of enlarging tt.e 

entire bay channel to reduce traffic delays. 

e Provide additional width at the upper end of the main 

ship channd to eliminHte handling problems and safety hazards 

in the area. 
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ALTERNATIVE PORT EXPANSION PLANS 

JS, A spe~ific local planning obj~ctive for Mobile Harbor improvements 

is to complement cegional goals for development of water and related 

land resources. Gne key need the Alabama e_ate Docks Department has 

identified is that for additional area to ex~and harbor term al 

facil1ti.es such thaL f 1..?ture c:-lrgoes moving from the Black-Warrior, Te.:nessee

Tombigbet _,nd Alabarr.a inland river systems can be adeqL•ntely accommodated. In 

pursuing this objective attention was given to the following options. 

• Offshore t~rminals for bulk commodities 

• Tracts presently owned by the Alabama State Docks 

Department or private interests 

• Land that can be pur~hased oc created 

19, 'T'o further pursi.e the objective of satisfying the need for addi-

tional expansion area the following hasic criteria were developed by the Corps 

for assessing site selection. 

I Economical and engineering feasibility 

I Environmental and soc ioec-Jnomic impacts 

I Access to deep-draft channel (40' minimum) 

• Accessibility to all modes 0f transportation 

• Soils and foundation conditions 

• Accessibility of ship anchor.qge and turning sites and 

barge marshalling areas 

• Single tract or contiguous land track sizes and 

real estate cost 

20. Our studv was conducted to determine if the facilities currently 

being used or planned could be modified to provide the additional 

capacity needed. One technique considered was offshore vessel loading 

and unloading of liquid and slurry hulk co1nmodities. 
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21. A possible aiternative for import and export of crude and refined 

petroleum products would b~ an offshore terminal where large vessels 

could dock and the petroleum products c()uld be moved to and from the 

~hore-based facilities by pipeline. The States of Mississippi and 

Alabama have considered the possi~ility of such a facility. However, 

"Arneraport," a jointly sponsored offshore terminal authority, decided 

to shelve plans for the offshore terminal due to the inabil~ty to 

obtain large, long-term purchase commitmentR from , efiners. large 

grouping of refineries and/or demand for a single commodity such as 

crude oil would be necessary for such a plan ., be viable. 

22. A coal slurry marine transport system was investigated by thP Corps to 

det0rmine the feusibilttv of utilizing an of'•hore terminal for exporting 

metallurgical , oal and ~hereby making available the existing s;.le on 

Mcl'uffie Island to accommodate large container ships and dry bulk 

vesnels that requ~re dry loading and unloading terminals. Private 

industry currently :nvolved in the development of coal slurry systems 

was contact~rl to aid in assessing the feasibility of such an offshore 

~erminal. No terminal far export and import of coal slurry exists 

at this time. Experience gained in the shipment of iron ore slurries 

prov ides some background experience, but is not e' · lrely applicable. 

Existing iro11 ore export slurry facilities we1P :eveloped due to the 

lack of practical alternative transport modes from the remote mining 

a~eas to any deep-draft harbor. For coal the development of total 

systems for receiving, storage, dewatering, repulping and pumping 

would be required for both export and receiving terminals. Some of 

the problem areas in developing this type of facility for coal han •:ing 

are briefly discussed. 

23. Availability of wat~r for slurry at the coal source or storage 

site is often a ptoblem for any considered slurry syster... Water 

storage problems add t<' the overall slurry storage and handlin;i 
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problems at the coal export terminal. The supply problem is further 

com~licated by the water pollution, separation and disposal problems 

at the slurry receiving point. Water supply for a slurry-loarl ship

board system is complicated and expensive requiring a closed-loop 

loading system. In addition to supply and pollution problems, the 

iegal, legislative and g~neral political ramifications of securing 

pipeline rights-of-way through heavily developed port areas are oftc;n 

insunnovn'!':able. 

24. Economical means for dewatering coal remain a subject for furth0r 

engineering development except for special lzed unique cases. An 

optimum slurry system dictates a specific coal source and composition, 

particle size, and product requirements. Dewatering problems appeal 

to be the major source ol difficulty and the major problem area 

recognized by potential coal slurry users. Typically, a coal slurry 

containing approximately :>O percent solids by ;.:eight would be p11mped 

from shore to the ships in closed-loop sub:narine pipelines, assuring 

the vessel would be moored at a single point mooring buoy. Onc<e 

the slurry is in the vessel, it is desirable that the ma~s be dewatered 

tD a maximum degree consistent with the time available. This dewatering 

aspect is critical in order i...D insure carrying a maxj_mum deadweight 

of coal cargo. The mc.;t favorable shipboard density presently achiev

able for wet coi'll is estimated to be about 75 percent dr;· coal by 

weight. Current users of U.S. exported metallurgical coal require 

that the water content not be greater tlcan 6 percent by weight. To 

meet this requirement expensive dewatering facilities are necessary 

to be constructed at the user site. Beeause of these problems the 

costs for implementing a marine slurry transport system at Mobile 

Barbor would exceed the benefits of such a facility. This e>p•01,"e 

plus the additional costs of export slurry terminals and ship tr&nsport 

would price the U.S. coal uut of the world coal market. In view of 

these constraints, no furt~1er consideration WES given this option 

for port development. 
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25. Further studies were conducted bv the Corps to identify potential port 

expansion areas. Consideration was given to areas extending from the gulf coast 

at the mouth of Mobile Bay to tracts north of Mobile including the 

eastern and western shores, the Theodore and Brookley Field areas a,,d 

along the banks of the Mobile River and Chickasaw Creek. The following 

analysis was made by following the basic crit 0 ria stated earlier. 

• Economical and engineering f ea :ibility 

·r:1e above discussion on an offshore terminal alternative 

for coal slurry transport systems points out the economic, environ

mental and the engineering problems associated with this type of 

system. The engineering state-of-the-art for conventional dry bulk 

loading and unloading is much more advanced and to date the dry bulk 

facilities are much more efficient. The economic need is not great 

enough for justification of a liquid bulk offshore facility to import 

large quantities of crude oil into this area at this time. The 

offloading of dry bulk or general cargo offshore is considered an 

unsafe practice, ver- 1 dependent L1n favorable weather, and is not 

considered a viable alternative. In general, the most economical and 

engineeringl;- feasible port facilities to handle the present and 

future growth of Mobile Harbor are land based terminals that allow 

direct transfer from and to all modes of transportation. The advantages 

or viability of these type sit~s relate directly to the costs of 

sufficient areas and the degree or efficiency with which they can 

connect with existing transportation modes. 

• Environmr~ntal and socioeco1:omic irrpacts 

The areas north of Chickasaw Creek along the Mobile River 

are considered generally unsuitable because of anticipated cost of 

development and environmental restrictions, especially from the stand

point of using dredged material as land fill. A large amount of the 

area is wetlands and dredge and fill operations would have significant 

adverse environmental impacts. Cochrane Bridge, located innnediately 

south of Chickasaw, is a transportation hazard to both vehicular and 

water transportation. 
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A port located on the east shore of the bay would be disruptive to the 

resort-residenti.11 communities located in that general are:, and would 

displace people, homes and farms. Considerable environmental disruption 

woulr' be necessary to provide adequat :> channel, highway and rail 

cnnnections. The primary disadvantage of port sites in the lower bay 

is that valuable shellfishing areas woul~ be disrupted and/or destroyed 

by any major dredging and related constru ;ion. 

Similar to the east shore, most areas alc,ng the west shor<' of Mobile 

Bay that might be selected as a port site would be gener~lly disruptive 

to communities and displacL significant numbers of resldential homes 

along the shore. The only except!ons are the Theodore and Brookley 

areas wher" substantial areas have been set aside for indus[rially 

related activites. 

e Access to deep-draft channel (40' minimum) 

Any port site located north of the Bankhead and George 

C. Wallac" (I-10) tunnels that could be considered would '1e limited 

to a 40-foot channel depth restriction imposed by the tunnels. No 

undeveloped areas of significant size remain on the exi,;ting 40-foot 

channel above the tunnels. Beyond Cochrane Bridge major dredging 

efforts and costs would be necessary to provide the 40-foot derth. 

The east E' :Jre is arywhere f ram 4. 5 to 14 miles from the existing ship 

channel. Improvements here would me-n dredging a new channel for a 

considPrable distance, with additional dredge material disposal 

problems and increased detrimental environmental impact resulting. 

A major advantage any port located in lower Mobile Bay would have 

would be its proximity to deep water. Additional initial dredging 

costs, as well as maintenance dredging costs, woul~ be greatly reduced. 

However, the only su_·h sftes that exist are Fort Gaines on Dauphin 

Island and the Fort Morgan Peninsula in Balrlwin County. Both are 

important cultural resource sites and without reliable land transpor

tation connections. 
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Except for the :1cDuffic Island-Brookley area in the northwest corner 

of the bay, the existing shi? channel is a ccnsiderable distance from 

the west shore and would require a channel similar to the Theodore 

Channel for accebs to a port site. Most areas on the Theodore Ship 

Channel have been purc'1ased by various lndustries and access to 

larger do::velopable areils may require some channel extension. The 

Rrookley area is about two miles from the main channel and present 

access is limited to the authorized but unmaintained 27 by 150 foot 

channel into the upper extremity of the industrial area. Fill of the 

Br<10kley wat<'rfront area, as has been discussed at various times by 

city, state and private interests, would provide an area with deep 

draft navii;ation on the east side and potentially on three sides. 

• Accessi~ility to all modes of t1Rnsportation 

The east bank of Mobile River is, in general, a poor 

site for port expansion primarily because of the lack of availability 

of existing or planned land tran ·portation. No rail access is 

available to the area other than by ferry transfErs. 

The topngraphy of the east shore of the bay. especially along the 

northeast shore, makes many sites undesirable, as well as requiring 

rail access to be very expensive due to minimum grade requirements. 

N<lither rail or adequate highway transportation i3 available on the east and 

west side of th~ luwer hay area, and it would be extremely expensive and 

disruptive to construct. Along with this, land trC1nsportation costs "back to 

Mobile" would increase the general costs of shipping any commodity 

through Alabama State Docks facilities. The result being that 

Alabama State Docks Department would be less competitive thru1 it 

could be in a location with quick access to other modes of transportation. 

Topography is not a problem 

transportation is available 

varies from being considered 

to excellent at the Brookley 

on the west shore of 

to various degrees. 

fair at the Theodore 

area in Mobile. 
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• Soil& and foundation conditin<S 

The east bank of the Mobile River ts considered a poor 

site for harbor expansion because there is not sufficient land depth 

with acceptable foundation soils. Foundation conditions with sufficient 

pilin~ do not appear to be a significant factor in the other areas 

of the bay. 

• Accessibilitv to ship anchorage and turning sites, and 

barge marshalling areas 

The only areas in Mobile Bay that are currently 

accessible to anchorage and turning sites for ships are the Theodore 

Ship Channel. northwest bay area and the Mobile River Channel. 

The Garro~1b ~nrl are~ ~nJ ~~bile River Channel currently pruvide 

adequate batge 

become congestec. 

• 
estate co;.::._ 

~owever, the Mobile River Ch?nnel has 

i~ce ~rowth in tl1is a~ea is undesirable. 

:onriguous land tra~t sizes and real 

Along the HobL. -'"' and Chickasaw Creek, above the 

upper limit of the 40-foct project, a tract of 7,400 acres has been 

purchased by a private corporation for long range industrial develop

ment. An area of about 5,200 acres of this tract is low and marshy, 

requiring about 125 million cubic yards of fill to raise it to a 

usable elevation. The remaining 2,<00 acres woul~ require cor.siderable 

grading and levelling b~fore it would be suitable for industrial use. 

Construction of slips and a'.cess channels intu the site would involve 

major railroad track relocations or bridge constructon. However, as 

mentioned earlier, the adverse environmental impacts of developing 

this site and the limited 40-foot depth access make the area undesir

able for further consideration • 
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The Theodore lndust rial Park was established for port and industrial 

expansion. With construction of a deep-draft ship channel from the 

main ship channel into the park area the Theodore area affords a 

great potential for development and expansion uf heavy industry. 

As such this park will fulfill a substantial portion of Mobile's 

immediate and long range needs for additional deep"1ater oriented 

industry. Consistent with this basic objective, most of the develop

able areas adjacent to the deep-draft channel have already been 

purchased by private industrial developrn~nt interests. State-·owned 

land adjacent to the Theodore Ship Channel is limited to a site for 

a proposed public liquid bulk transfer facility, transporation arteries 

and a small pared and dock at the bay shoreline. The development 

of any p~blic dry bulk or container facility within the Theodore 

area would require the purchase of additional bay front lands, the 

relocation of numerous private homes and extension of the deep-draft 

chonnel along the shoreline. 

There is no area available along the west bank of the Mobile River up 

to Chickasaw Creek because of existjng Alabama State Dock facilities 

and private industry. The State Docks Department is presently acquiring 

lana that is suitabl~ for port expansion that is located northeast of 

Mobile Aerospace T~dustrial Park IBroekley) between f-10 and Garrows 

Bend, and north «long the west bank of the Mobile River to a point 

Immediately south of the tunnels. !!ue to McDuffie Island's 1ocation 

between this area and the ma Jr ship chilnnel, its access to deep-draft 

water is limited. However 1 it':i acquisit :on will greatly enhance 

transfer capabilities between the upper river facilities, McDuffie 

Island and the Brookley Industrial Comph,x. Its acquisitinn will 

also meet cenain near term dc>eµ-dr8ft expansion needs of the Alabam.i 

State Docks Department as well a" provide additional areas for barge 

terminals. Due to the lack of other available real estate for further 

expansion of public port facilities in the main harbor area of Mobile 

and the restrictions of other areas noted above, the St;;te Docks' 
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most practical alternative will be to ultimately look to the Brookley 

Industrial Complex or the reclamation of an area along its shoreline 

for long term needs. 

Use of the existing Brookley area would ultimately displace existing 

non-water transportation oriented industries at the site, the University 

of South Alabama's Brookley training facilities and infringe upon the 

operation of the area's air traffic facilities. This course of action 

would ultimately lead ta replacement of several types of facill~les 

by port related facilities which may or may not result in net economic 

growth to the area. Replacement of the existing Brookley facilJti~s 

would represent a loss of a highlv desirable diversitv of facilities 

that presently add to the community's econ0mic, social and transportar inn 

makeup and are relatively non-pollutir1g to tht· t:nvirl!nml~nt. 

Creation of land by filling the Brookley near shore could provide 

foreseeable nePds for port expansion area~, avoid displacement of the 

existing facilities and contribute significantly to solving the problems 

and costs associated with dredged material disposal from any significant 

deepening or enlarging of the ship channel. The Brookley expansion 

area would be of sufficient &ize and configuration to aliow the design 

of unrestricted public port facilities that coulc be made readily 

accessible to all modes of transportation. This course of ~ction 

would facilitate the development of basic plans most efficiently 

designed for their intended purposes as opposed to piecemeal <levP.lop

ments dictated by their need and designed on a "best possible basis" 

to fit available space and the constraints of adjacent and often 

incompatible facilities. The primary disadvantage of the Brookley 

expansion plan would be its temporary effects ~n water quality during 

construction and the permanent loss of water bottoms occupied by thl 

land mass. Physically, the are.1 is characterized by submerged and 
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emergent dredged material deposition mounds, borrow depression up to 

50 feet in depth, and accumulations 0f debris that are pulled into 

the area as the result of the shadowing of river flow by McDuffie 

!sland and remains of the Arlington Pier. Although recent recovery 

trenJa have been noted in the area, it continues to have persistently 

low dissolved oxygen in the bcrrow depression, and marine life and 

water quality have been degradated from years of pollution from the 

Garrows Bend area. Proper configur-1tion and shaping of the area coupled with 

considered channel modifications c.ould enhance tidal flushing into Garrows Bend 

and minimize entrapping effects such as presently exist as the result 

of M~Duffie Island. 

Fill of any wetland or water areas for expansion of port facilities 

is sol,,ly within itself environmentally undesirable. HowP.ver, buth 

NED and Regional Development benefits offset environmental losses and 

•lwn· appear ti· be no more practical alternatives in the upper harbor 

it significant additional areas are to be provided. Consideration of 

the area adjacent to Brookley Industrial Complex for fill and develop

ment ls con~lstent with plans that are supported by the city of 

Mobile and the Alabama State Docks Department. The area would be 

adj a cent to deeper chanm~ls and could be easily connected with existing 

highway, mil and intra harbor cargo transfer facilities. Accordingly, 

't is indicated that the Brookley expansion area is the more merito

rlous of areas that should be studied further to meet port expansion 

needs. 
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DREDGED MATERIAL DISPOSAL ALTERNATIVES 

26. The following dredged material disoosal alternatives were 

f onnulatl" d. 

• Mobile Bay Island or Fill Alternatives. The island '"'d 

fill areas would be so designed to contain all new work anc 

maintenance material for a 50-year period. These plans are 

shown on plates D-1 through D-5. 

e Opet1 Water Disposal. Two open water disposal concepts 

w~re considered. First was the removal of all new work and 

maintenance material to the Gulf of Mexico. Second was the 

disposal of all new work and dredged maintenance material along 

the channels in Mobile Bay in such disposal areas currently 

used. The first plan is illustrated on plate D-10 or 11. The 

second plan is shown on plate D-18. Shown on plate D-6 are the 

areas along the western bay shore where dredged material could 

be disposed to aid in abatement of shoreline erosion. 

e Upland Disposal. Thi1: alternative involves removal of 

all new work and dredged maintenance material for a period of 

SO-years to upland disposal sites, This plan, with potential 

disposal areas, is illustrated on plate D-7 through D-9 . 
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27. Eva Luation of Dredged l!at,,rial Disposal Alternat.ives. The 

invest.I gation of •n ,. ; ous concept•r1 I alternatives for dr•,dged mat•0 rial 

excsv ·I.ion, :::ra·tsporL :11d disposal comprised tl•-' core of ti1··· St:10e J.. 

st 1 i~.ies. An ar 1 .'l/ •if c_:,nco;:pt1J.., 1. methods was investigated t11 determine 

tJ1 ... ec.:Jnornic and environmental impact., associ.:ited with th-· various dri~dged 

mati•rial disposal me thuds. The conc~pt 1J.; 1 rr"~thods concent r.1 '.ed on ti1 -· 

removal of :dl .1ew c.J::>rk and dr<•dged maint•enance mat•erial from th" Mobile 

Bay <ostwcrlne system to upland disposal areas, diked or bulkheaded 

disposal areas, or (,ulf of Mexico disposal ardas. The development and 

evaluation of th·- various dr>'dging alternatives were ac~'.Jll1plished by 

" 'pecial A-E Contr.1c' .. tu~; fnr tJ,, Mobile District 11ffice. The var;ous 

dr~dglng, t•• •Sport and disposal t~chniques considered are listed in table D-1. 

The st11·.!.; :1so includt•d an ec::inomic rar1k, an environmental rank, an-: 

r lalive unit •;ost •>•rnparlson fo» .. ac', ~iternati.ve. The relative rating 

of tf,. .. se alternatives ar•• also shown in tabl.e D-1. The environment'l.l 

a.~alysis was based o the following facL ,rs: 

• The cr1.-:ation of t11 ·-·, i.dity al · n .. point of drr:~dgj ng. 

• The creation of t w · ; dity at "'' point of disposal of tJ,. .. 

mati...:rial. 

• The damaging effHct ,,f tit,, placement n!' dredged meterial on 

su!:.:11erg ,d or ";land areas which an: valuable ecological resourc·,s. 

• The damaging eff.,ct ,,f distributt.ng pollut•-·d mat•erials in 

uc,pollut•"d ar"as. 

• The visual pollution br•Jughl a'• •ut hy 

c·mnectton st::il i.ons, etc., in th·~ bay. 

1oster st'l~_.ions, 

• The viSu3.l pollut.ion brought about by diked or bulkheaded 

disposal ar.,as in the bay. Appendix 5 
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TABLE D - l 

CONCEPTUAL ALTERNATIVES FOR DREDGE 

Concept 
No. 

l 

2 

3 

5 

Env. 
rank 

4th 

6th 

5th 

8th 

9th 

Eco. 
rank 

8th 

Sth 

Zd 

6th 

4th 

MATERIAL DISPOSAL « 

J.36 

0.91 

0.85 

1.05 

0.88 

Description 

Conventional pipeline dtcedges dis

charging into diked upland disposal 

areas through a systerr. of centrifugal 

booster stations. (Plates D-8 & D-9) 

C•>nventional pipeline dredges dis

charging into dump scows for towing 

to the open G11lf of Mexico for dumping, 

(Plate D-10) 

Endless chain bucket dre<'~es discharg

ing into dump scows for towing to 

the open Gulf of Mexico for dumping. 

(Plate D-11) 

Conventional pipeline dredges discharg

ing into a hydraulic conveyor made up 

of a submerged pipeline extending 

throughout Mobile Bay and to Lhe Gulf 

of Mexico disposal area, and activated 

by one floating and one platfo.·rn 

mounted, positive displacement, 

pumping station. (Plate D-12) 

Conventional pipeline dredges discharg

ing into a hydraulic conveyor made up 

of a submerged pipeline extending 

throughout Mobile Bay and to the 

1< Relative values det·ived during 
early study efforts. 
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TABLE D - 1 Cont'd 

Concept 
No. 

6 

7 

8 

10 

Env. 
rank 

7th 

3d 

2<l 

1st 

8th 

Eco. 
rank 

10th 

1st 

9th 

7th 

3d 

2.40 

0.83 

1.39 

1.28 

0.87 
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D-30 

Description 

Gulf of Mexico disposal area, activated 

by one platform mounted, positive 

displacement, pumping station and a 

series of 13 centrifugal booster 

stations. !Plate D-13) 

Conventional hopper dredges tranpor·· 

ting material to the open Gulf of 

Mexico disposal area, (Plate D-14) 

Conventional pipe li.ne dredges discharg

ing in~o diked or bulkheaded disposal 

areas in Mobile Bay. (Plate D-15) 

Hopper dredges eq••.ipped for direct, 

pump out discharging into diked or 

bulkheaded diaposal areas in Mobile 

Bay. (Plat: D-16) 

Endless chain bucket dredges discharg

ing into scows for towing to diked or 

bulkheaded disposal areas in Mobile 

Bay and there being pumped out into the 

areas. (Plate D-17) 

A combination of Concepts 3 and 4. During 

initial construction dredging would be 

perfGrmed by bucket dredges, with 

material being t0wed in scows to the 

open Gulf of Mexico disposal area. 

Future maintenance would be performed 

by conventional pipeline dredges that 

would discharge into a positive displace

ment, submerged pipe for conveyance to 

the same Gulf of Mexico area. 

• 
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28. The next task was to analyze and screen the conceptual disposal alterna

tives, so as to eliminate inferior and impractical alternatives from further 

consideration, in order to select the best alternatives for further considera

tion and reformulation. Concept l, upland disposal of dredged material, was 

considered as a favorable concept from the standpoint of limited impacts on 

the estuarine ecosysl;ems: however, the socioeconomic and environmental im

pacts associated with the lar~e land masses involved for the storage of the 

dredged material and the effects of salt in upland systems, in addition to 

the high cost, render this con~ept of questionable value. Concept 2, the 

use of a modified pipeline dredge discharging to dump scows which would then 

remove the material to the Gulf of Mexico is an untried concept, al though 

this plan exhibits promise from both cost and environmental considerations. 

Concept 3 utilizing bucket drP.dges is also favorable from cost considera

tions. Its major drawbacks, however, are that the endless chain bucket 

dredge is not commonly used in this country by the dredging indiia•ry, it 

generates a lot of noise and it causes considerable turbidity at the dredge 

site. Concepts 4 and 5, which use a submerged line, are ,_o;: very favorable 

economically. Both of these methoda employ untried techniques and sophisti

cated equipment, which raises questions as to their reliability. Concept 6, 

the use of a conventional hopper dredge is an extremely expensive method to 

perform this work. Sufficient hopper dredging equipment is not presently 

available for the amount of work involved in deepening the channel. Con-

cPpt 7, which involves the use of conventional pipeline dredges discharging 

material into diked or bulkheaded disposal areas, is very favorable, both 

from cost and certain environmental considerations. The major drawbacks to 

the island concept are the loss of bay bottom and marine habitat and altera

tion of the circulation pattern of rhe bay wi:ich indicates the possible 

total alteration of the Mobile Bay estuarine system. Concept 8, which employs 

hopper dredges with direct pumpout, and concept 9, which uses endless chain 

bucket dre'ges and dum scows both use the diked or bulkheaded disposal areas 

in Mobile Bay. These methods are both favorable provided that disposal 

areas could be properly located, but are extremely expensive. As stated 

previously, there are problems with the dredging equipment for concepts 8 

and 9, Hopper dredges are not available in quantities sufficient to perform 

a job of this magnitude. Endless chain bucket dredges are not commonly 

used by the dredging industry 
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in this country and could cause considerable pollution of t'1e water 

column. 2oncept 10 offers some cost advantages., however, the 

main drawbacks are the use of foreign equipment and sophisticated and 

untried techniques for dredged material disposal. The open water di-posal 

concept has major environmental drawbRcks. This method of dredged material 

disposal is the most efficient economically. The major environmental 

concerns are increased turbidity in Mobile Bay and eventual disruption of 

circulation patterns caused by the accumulation of large quantities of 

new work along the sides of the Ship Channels. 

29. Selection of Alternative Drc,dged Material Disposal Concept~ for 

Furt;,"r Study. Based on a policy ,,f ti••· United States Government, th·· 

use of foreign equipment t" perform the dr•edging would not be allowed. 

This rules out '~ .•nc~~pts 3, 9 1 ::ln,: !Q which all uti 1ize the endless c!1'.!iG 

buc:<.et dr ··dge. Since hopper dt·.,dges ar<, nith<'r c•tP •·ntly a'"·· ilah l.e or 

'~·~ onomica 1, C:JOC i:!!'t:; 6 and 8 \f..1cre eliminc...t1-'.d except r,, r the entru.ace 

ch•nnels close ta the gulf disposal sites. Since concepts 4 and 5, wi;ich 

involv2d th·e use of a submerged line and positive displacement pumping 

stat.Lons and/or hqoster stations, hoth nt~cessitat ·d untried and i11':lexible 

meth·,ds, and of 1°·red no cignificant cost .-1,~·J-·:1tages, tJi,_...se cunci::pts were 

also eliminated. Th" remaining concepts car led forwar', :.; . ·n for r»formu ca

tion und fur•' ·r ctnalysis arc; as follows: 

• 

• Concept 2 

Concept 3 

Upland disposal with coaventional pipeline dredges 

Modified pipeline dredges with a fleet of dump ~cows 

for gulf disposal 

Pipeline dredges to diked or bulkheaded disposal areas. 

e Hopper dr••aging of th•e entra•tce channel 

• Open Water Disposal Concept 

Pipeline dredges discharging new work and maintenance 

material into Mobile Bay in current disposal areas. 
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30, Socioeconomic and Env'r t 1 A -''-'--======.:::.....:~~~~~':.=.o~run~e:._in!.!:;a~c.!.~S~s~e~s_:::s~!ll·en t • This ati..a l y sis co us is ted 0 f 
evaluating tlle effects of th · d d .e various re ged material disposal alternatives 

on certain senai ti ve socioeconomic and em iron;nental parameters. At this 

stage of the planning process, a detailed effects assessment was not made. 
The socioeconomic and enviromnent~ -, i>arf-,eters analyzed were those moot 

critical in the evaluation and comparison of the alternative plans, and 
those most different between plans. Those socioeconcmic and environ-
n"Lental parameters which the plans af fectP.d the same o:r.- nearly the same are 
not displayed. A summary of the Stage sociceconomic and ~nvironmental 
effect assessment is presented in table D-2. 

DEVt:LOPMENT OF INTERMEDIATE i' NS 

Jl. The development of Intermediate alter.natives focusing on acl-vc'.ncing more 

specific plans for Environmental Quality
1 

the enlargement of the 1~1obi1e Shi_p 

Channel and the enlargement of the authorized Theodore Ship Channel. 

barge marshaling area and its entrance channel were dropped from corsidered 

plans since they are considered local responsibill:ies set aside for a 

localized use of delivering coal to the McDuffie Ierminal Alternatives for 

dredged material disposal evaluated at this stage of the planning precess 

were arbitrarily related to a 50-foot deep-draft channel with cu=ensc:ra_e 

widths, anchorage basins, turning areas and auxiliary barge and aci:c.:::s channels. 

These efforts were oriented towar evaluating disposal plan effects :·~ the 

bay's environment and the selection of the better plans tc be appl" z.d w_;_th 

channel improvement alternatives~ Althi:;ugh widths for various c 1 arne1 def1Lf1s 

were established, overall plan optimization studie!:l we::::-e not perforn:ed ac 

this stage of the analysis but were reserved for Stage 3 studies. The 

primary emphasts in this stage was to identify specific environmental 

measures, assess the background data available and formulate the alc:er:1ative 

that would best manage the total re«ources of the bay. 
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MODEL STUDIES 

32. Seven of the dredged material disposal plans furmulated during the 

Stage l analysis were evaluated on the physical model of Mobile Bay located 

at the Waterways Experiment Station at Vicksburg, Mississippi with 50 by 500 

foot channels. These configurations represent the physical and hydraulic 

changes that could result from implementation of any of the previously 

selected concepts plus several additional combinations and variations. 

Five are Mobile Bay Island and Fill plans which are shown on plates D-1 

through D-5. The sixth plan tested is shown on plate D-6 and represents 

a combination of Mobile Bay Island or Fill and Gulf Disposal Plans with 

the option for disposal of material along the shoreline. The seventh plan 

tested consisted of the 50-fvot deep Mobile Bay and Theodore Ship Channels 

with only the proposed Theodore Disposal island in place. This seventh 

plan 

Plan • 

tested would represent the Gulf Disposal 

This plan is shown on plate D-7. 
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33. The primary environmental objective of the tests was to analyze 

the effect the larger channel and disposal alternatives would have upon 

salinity va~ees within Mobile Bay. The portion of the model testing 

program that was available for Stage 2 analysis included the salinity 

changes in the bay with the seven tested plans during the most critical 

low freshwater inflow of 15,500 cubic feet per~second (cfsJ. The base 

condition selected for evaluation of the seven plans included the 

existing project conditions for Mobile Bay with the 40-foot Mobile f'iip 

Channel in place and also included the authorized 40-foot Theodore 

Shjp Channel and disposal island in place. 

34. Results of the model tests indicated that all plans caused similar 

salinity changes rcgarcless of island placement. Generally, the changes 

under the low inflow conditions included an increase in salinity in the 

upper bay and a freshening of the lower bay areas. This finding indicates 

the changes are related more to the enlarged channel than island 

construction. None of the plans tested maintained the status quo throughout 

the bay. However, changes in some localities were considered more signi

ficant in regard to oyster production. The'four oyster producing areas 

in Mobile Bay that were studied included Cedar Point, Whitehouse,Klondike, 

and South of Theodore Channel. These four areas and 111.odel boundaries are 

shown on figure D-~. Insofar as overall oyster well-being is concer.ted, 

the following ranking of importance, in terma of salinity change vas used: 

Cedar Point >'hicehouse Klondike • South of Channel. Table D-3 displays 

salin!ty data from these critical areas, obtained during the testing of 

each plan. Based upon the salinity results, no single plan proved to be 

significantly better than the others. The plans that showed the least 

salinity changes were the Mobile Bay Island or Fill Plans shown on Plates 

D-2 and D-3. These were closely followed by the Mobile Island or Fill 

and Gulf Disposal Plan or the Gulf Disposal Plan (plate D-7). 

SCREENING A.~D FORMULATING OF STAGE 2 PLANS 

35. The selection of plans for detailed consideration was based on the 

cost, environmental, and socioeconomic analysis performed, the input from 

the public at a meeting of thP Mobile Harbor Advisory Committee on 5 August 

1~76, and a plan formulation public meeting held in Mobile, Alabama on 22 

November 1976. Inferior plans were eliminated and those which exhibited 

promise from cost, environmental, and socioeconomic standpoints were selected 

for further consideration. The rationale for these selections follows. 
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36. The Upland Disposal Plan was elilllinated because of excessive costs 

and adverse socioeconomic and enviromnental effects. This plan was 

extremely expensive compared to th~ ocher alternatives. T.1ere vere also 

severe socioeconmic and environmental effects associated with the large 

land areas required to store all of the dredged material over the life of 

the project. 

37. A Theodore Rehandling Plan was investigated to determine i{ there 

would be savings by using the proposed Theodore disposal island as a 

place to store dredged material for drying and consolidation before 

transport to the Gulf of Mexico. In a detail investigation of this 

plan, !:he costs of double handling of r:he mar:erial made r:hil> pla,1 nwre 

expensive than first indicated. Sincethis plan is very similar to the 

Mobile Bay Island or Fill and Gulf Disposal Plan with trane~ort of the 

maintenance material to the Gulf of Mexico, yet !l!Ore expensive than this 

plan, the Theodore Rehandling Plan was eliminated from further 

consideration. 

38. The Mobile Bay Island and Fill Plans which consist:ed of 5 plans 

with disposal islands in upper and lower Mobile Bay had both advantages 

and disadvantages. The major drawback for these alternative plans is 

that they are extremely expensive. This is due in large part to the fact 

that a sheetDile or bulkheaded wall is considereJi necessarv to retain 

the material in lower Mobile Bay, ~.king the large disposal island in the 

lower bay ext:remely costly. This plan bas advantages since all of the 

new work and maint:enance material would be contained within diked or bulkhead•d 

disposal ar·as. However, these plans, as a tot:al concept:, were eliminat:ed from 

further consideration, mainly due to the excessive cost. 

39. The Open Water Disposal Plan, (plate D-18) were all the new work and 

maintenance material from t:he channel enlargement would be deposited along t:he 

eJ".isting channels in Mobile Bay, LS the least expensive of all plans • 

This open water disposal plan would cause environmental problems due 
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to the extremely large quantities of new work material deposited 

alongside the channel. These deposits of new work material alongside 

the channel would physically divide the bay, to~ally change its circu

lation patters, and water quality could be severely degraded in large 

areas. 

40. Four remaining disposal plans, along with the Shoreline Dis

posal C•ption which could be implemented with any plan, were selected 

for further analysis in Stage 2 of the planning process. These alterna

tiv<: plans along with the "No Action" Plan and Enviro;:,raental Quality 

Plan are all considered worthy of further study and are discussed in 

subsequent paragraphs. 

41. During Stage 2 studies four separab~e NED navig3tion elements 

of Mobile Harbor were carried forwcrd for further consideration. 

These are: 

e Enlargement of }lobile Ship Channel to the ~.outh of the Mobile 

River to optimum dimensions. 

• Enlargement of Theodore Ship Channel to optimWD dimensions. 

• Provision of turning basiu opposite M-:Duffie Island. 

e Provision of anchorage ar~a opposite McDuffie Island. 

Four of th·' structural alternatives are ,~ssentially four separate 

and distinct methods of dredged material disposal with each con

~aining the navigation features listed above. Each of these alterna

tives along with the "No Action" and Environmental Quality plans are 

described below. 

42. "No Action" Plan. The "No Act.ion" Plan vould involve no changes 

in the authorized navigation improvements for Mobile llarbor. 

Under this plan current trends is economi~ development, environmental 

quality, and port development would continue. The forecasted pattern 
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of port development and economic and environmental conditions are 

based on the following assumptious regarding future conditions of 

the Kobile Harbor project, 

e The authorized 40· by 400- foot channel to the Theodore 

Industrial Complex will be constructed. 

e The current practice of open water disposal of dredged 

maintenance material in Mobile Bay will continue. 

e There will be a continuing and pressing need ror dispssal 

areas for dredged maintenance material from Mobile River. 

e Port development for Mobiie Harbor ~ill take place in the 

vicinity of existing port facilities, at McDuffie lsl~nd, and along 

the Theodore S.tip Channel in the Theodore Industrial Area. 

e The commodities projected for tht yea! 2044 will probably con

tinue to move through the Port of Mobile; although, at greater costs 

and even though considerable traffic delays ;;ill occur due to the 

greater number of vessels. 

The "No Action" Plan provides an alte.·native course of action for 

the citizens cf the Mobile Region and will provide the base condi

tion from which the costs, benefits, and socioeconomic and environ

mental effects of all other alternatives are measured. No costs or 

economic benefits are associated with the "No Action" Plan-

43. Environm..,ntal Quality (EQ) Plan. This plar. was formulated to 

address the concerns of the pilots that han'le the larger deep-draft 

vessels in the present restricted bay channel and also known 

environmental concerns and opportunities. The plan would widen 

the existing main bay channel up to the mouth of Mobile R~ver. 

This would provide a safer channel and reduce the probability of 
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accidents. 

li4. The existing maintenance methods of Mobile Harbor would be 

modified as follows: 

• Maintenance of the P.nt~·ance channel provides sand that can 

be utilized to restore the eroded beaches of Dauphin Island. 

• The existing ridges in the upper bay created by natural seai

mentation and dredged material that was disposed of alongside the main 

bay channel can be removed and the material placed such that it will 

fill depressions in Mobile Ray that cause stratification of water 

Existi~g and future maintenance in the upper and lower bay channel 

wiil be carrie< to the Gulf of Mexico for disposal. 

45. All new work dredged material will be transported by duinp scows 

to a gulf disposal llite or utilized to abate shoreline erosion along 

the ''eetern sho~e of Mobile Bay. The circulation in the bay can be 

further enhanced by providing additional openings in the U. S. High

way 90 causeway and by pr~viding an opening in the fill connecting 

McDuffie Island to the mainland. Also, fresh water circulation in 

Mobile Delta c:an be modified to '>ffset the effects of the existing 

saltwater wedge in the ship channel. These circulation alterations 

along with the idea of establishing additional oyster beds can be 

i~plemented with any structural plan; however, will require d~tailed 

studies prior to their reconnendation. 

46. Broukley Expansion Area and Gulf Disposal Plan No. l (Plate 

!!:.!1>· This plan involves the construction of an expansion area 

ir. Mobile Bay, lust south of McD ffie Island, adjacent to the 

&rookley Industrial Complex. An island would also be cc~structed 

on the east side of the sh~p channel extendlng S(luthward from 

Little San Island. The expansion area adjacent to che Brookley 
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Complex will contain the new work material frrua the enlarged 

channel in upper Mobile Bay and will also have soac~ reserved 

for maintenance material from the uyper bay. The island on the 

ea&t side of the channel would be constructed with a ring dike of 

new work material from the enlarged Mobile Ship Channel and would 

be sized to contain SO years of dredged maintenance material fro. 

Mobiie River. New work material from the enlar11:ed Theodore, lower 

bay, and bar channels would be transported to the Gulf of Mexico 

for dispo~al. The maintenance material from these same areas 

would also be transported to the Gulf of Mexico for disposal. This 

plan was formulated to minimize open water disposal in the bay of 

ne\il vork dredged 1naterial and eliminate all open •,;-atcr disposal 0f 

dredged maintenance materi~• in the bay. 

47. Brookley Expansion Area and Gulf Di.sposai Pian :;o, 2 (Plate 

D-20). This plan involves all tr.<> same elements as the Brookley 

Expansion Area and Gulf Dispos~i Clan No. 1 exc~pt tha:. mainteciance 

material from the lower bay an~ Theodore Ch~nnels will be disposed 

of in Mvbile Bay instead of the Gulf of Mexico. Disposal of mainte

nance materiql from the lower bay "' annei will be in the curreni:ly 

approved maintenance areas on either side of the channel. After 

capacity of the Theodore disposal island is reached, the · intenance 

material from the Theodore Channel will be disposed of south of the 

Theodore Channel and west of the lower bay disposal. Placin5 ~cainte

nance material in open water in the lower bay is not as environmental

ly acceptable as utilizing the gulf for disposal, however, the plan 

represents a realistic trade off due to the cost of transpor~ing the 

material to the gulf. This plan in lieu of the unacceptab!e open 

water disposal µlan, niost closely meets the NED objectives. 

48. Gulf Disposal Plan No. l {Plate D-211. This plan calls for 

the removal of all new work and dredged maintenance material from 

the enlarged Mobile Ship Channel and Theodore Ship C~annel to the 
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Gul.f of Mexico. Tile maintenance materiai from the authc,rized 

40· ~y 400· foot Theodore Industrial Channel would be placed ln the 

Theodore Disposal is!and beic>g constr.;cted in cm1junction wi~h 

the ThecJore Ship Channel unti' its capacity would b~ reached. At 

such time that :nat:erial wr-u l .3 also be conveyed to t!U:: gulf 

foi' disposal. This plan vakes no provision f"'lr storage of future 

maintenance llldterial from the Mobile River C annel, however, it is 

oriented towar•: rhe ZQ cbjectives in tharc it elioinat:es all open 

"'ater disposal of di:ed[;<: r.aterial iu M,1bile Bay. The t:radeoffs 

of this plan are prinarily the ,,~anomic cost.s of transporting the 

dredged materiai to the g•1i: and the !and enhancement benefits 

foregone. 

49. Gulf Disposal P'.an No. 2 {Plate D-22). Thir. plan embraces 

all of :he feat~res of Gulf Di~posal Plan No. 1 with the exception 

that maintenance ma ten.al frmr. t!.e e. · ~rgerl Mobile Ship Channel 

will all be dischargeci in." Mobile Bay "a accordance with cunent: 

practi<:e. Maincenance rnat:erill from tne !heorlore Ship C~nnel >till 

be disposed of in the disposal biland and also ir.to open vater south 

of the Theodore Ship <.1lar .. u1l and west 0f the Mobile Ship Channel. 

,\SSESSNENT OF !NTE!lMEDIATE Pl.ANS 

50. SocioeconOl!l~c and Environmental Assesament, Implementatation 

of ar:v of the four channel deepening alternatives would cause about 

the >ame socioeconomic effects. Construction of Brookley Expansion 

Area Plans No. 1 and No. 2 would induce lllOre J· du..trial devel~pm£nt 

and port expansion in this area than wouln occur vith the EQ or Gulf 

Disposal Plans. rr.e four channel deepeni:lg plans would create an 

economic advant:age for the Port of Mobile in ;:o..,,.arison to otter 

ports. The economic advan~ag;s wouid :result in an incre.ise in 

oi:iginal ec<.nomic and indust:ri.al developtnent and would resu:t in 

increased employn.en~ ~nd demt'graphic grovt:h. Economic growth ard 
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port exp,.nsion would occur at a slaver rate in the absence of 

,;,eper ship channels to Mobile and Theodore. Either plan as com

pared with"No Action" has significant nati<>nsl and international 

effects in te.rms of vorld resource d'.stributions and illlporc.-export 

balances. The preliminary environ111ental effects assessment. of the 

channel deepening plans as compared to the "No Action" {no develop

ment) plan are presented in table D-4. 

51. Cost Analysis. The cost analysis performed at this stage of 

the plnnning proceH was to the detail required to compare alterna

tive plans fairly. The Stage 2 plans -.1ere not designed in detail 

but continued to be somewhat conceptual in nature. For this reason, 

the cost and benefit estimates for Stage 2 plans were not detailed 

in scope and serve only for relative comparison. These benefits 

and cost indicators are also given in table D-4. Fu:ther studies 

ace required at this time to assess tho costs and benefits of the 

chmnel vidcning (EQ) plan • 
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Table D-4 
PREL!HINARY' "ENV1.R0NHE.NTAf. ASS!SSMENJ: ~ KOBlLE lWtBOR 'NAVlci.\'tlONA'L OORO\IEHENTS 

CHANNEL MODIFICATIOSS 

Theodore & Lower 5~y 
Mobile and l'h.eodorl!! Channel.~ Mobile Channel Only Chdnnels Onl-y No Oe,,.elop::!:,_.r.t 

Signlfic.11.nt changes in :salinity Signiflcant changes ia salinity Less changes tr, salinity gradi- No e.f~ecLs. 

Hy<!roiogi.c;;i,l grad'lents (s~e Disposa-l Alte-rna- gr.tdients,!l No o'thct" .!!ig:iifi·· ents thr;,n 1.1Lth .al.l mah1 channels 
ttvE.>s saltnit)· gradte-nts). No .cant effects. mc;idificC.L..! :.lo other siE:.nifi-
othet" si~n~ficant effects. cant effects. 
So s.ignificant sit-es affected by Archeologicil'l survey ~ay bE re- ":-;o ;ig::'!ifican~ slt-cs .af±f'ci:l'd bv 
Theodore Chanuel. 1..rcheologic.:ii .quii;ed for "Widen[ng_ ~obile Shlp Thc-odore Chan:iel. A=c1-.e,)lcgl.ce.l 
sur\'ey 111.ey be required for vi.d-en~ .Channel; ao kno1om si.tes surv~y m.;y be ·rt•quired f0r lr;1.•er 
!ng }lobile Ship Channel; no known bny cha:inel; 1~0 knol.'n si-u:-3 

-------~----~---~~e'"'"'"'"'~""'"'~''''""'"·-------~--i--~----~--------~--~-"''''r~,·•c-c''~' ,___ __________ ~~ 
.,dditio!1.il wetlamls committed to Loss of bay bottCll'U with wide1 Addlli<•n:iJ-;:-~-lland d:1d Ld·ibot-:- ~u effe-e~s 

:;.etural Roesources Theodorc Channel. Luss of bay t-'.Dbile Ch.srm<:l, tNr .:0~11nit'•d to Theodor<! Ch,n-

1------------------>''c' . .'~·d_.Thcod'i:-e C!1il1rn:~-1------·~-i-------- if l<.,,<'1 }"\ ('"'~'·tl ,,,.l,.l'n~d. __ _ 
b0ttom '"'it.!: wider Mobile Channel nel l\l<>o, le~·. of b,n· Ontt.-,. 1 
[lo=-cr~:itnti, the Tlw.-0.!<J:-e Cl~amit•t ~o sign~f[c,gnt effects lJ~;;p--ti~r';t.~><l,He~.J-c[- -;-; <C1f~'l'Cts \.'l:r. t'ob~l"' :;.;i" 
c~>u:d ,,f!~ct shstJ~..., :fres:-i. .,,·.atei:: could .afif'ct oLallov tresl~ Cla-r(, ':'. 

-----·---------<=.ag_ui!-c:-s.:...:.1__ ______ . __ .... _.~-------- -------------'--~~~~~tf~~~'---- _ _ __ _____: ------ _______ ..,: 

GENERAL D!SPOSAl Al.TE:RNATIV'ES 

:Stookley E'<:rsnsi-0r. Arf'<> .en<! 
Cul f Dlsf-OSl'll l"lnn :.·o. l 

t~structlon of .at le-Hst f 
acres uf sal t-1.'atc:r n;arsh dur
ing cot$tructlan of upper bay 
f.Ul an;as. 

°S<..:>ck!ey 'E.xp&nl!-(011 A'r:eB- ar.<1. 
C:ulE Oisposel .Pleri No. 2 

De-struct!on .:Jf at least 1 
l!cres -0( salt1o1ate! m.a::sh dur
ing corst~ucti.vn .,f upper bay 
fill -lllrcoi.s 

Gulf D!.spo~;il Plan No. 

1 J><o effects. 

------------- ---------------------~~---------l--------
X1rio1- :wr~lr!ity CtJti.ng co\1- ~:_:.nor i;;rbidit)' Curing con- Mirn:r tu:r!J.1.di~y d1.1:-ing dis· 
s1:u:~tlcJn of isln'1d ar:C flt! :s:P-1ctlon of islan~ and fill :pasal of new ~·(n-k. ri:.aterlal 
ari'llS, disposal tif nt>w l.'Dr~ !!lt''\!<lS in i;.p.,cr bay, dispos;el and :perii:Xlit' .:H5pos-11l cf 
r..e:t~rtal in Gulf, and per~·.ol~ i:.•f: ue..: "W.:-rl ma.tierial .ln C.ul!', 1 .!l:>.-ttintenaoce i:n1Herlo1.1l at -Gulf 
ir;: dispoanl o! nill:i'.lteeoo1.1.nce a-rid periodir;: dispos-i!ll of disposel ·~d~·e h:om bay 
T!'.atierial f:run lo;.t;ir bey at INl-intl!!nancoe muterh1l in lm..'f:ll charu1e-l'$1. 

·--------+-o':o""'~~ -4i!.e.£~~.!~------- ~'~--------------'-· ----------1'<?~1:h03- · Dl;!stru~t•o~ of be.nt!-,ic cOOllllu- :;i._.~t:n.ictinn of bc-nthl.c eo~u- Oestru'l'.:tion of bi=n.thic C{llJlll:_'il~ 
nl.ties at i!!land .and f!ll nLL"ies a: island .an<l ff11 nl.tte:s .a-t C."Utf •1!.!-sposal ~ite, 
!!Teas; <!f!d (..Jl:f ~lsposal 5ite. ar~'as, (;u~f i!l:Sfl'O>lal tifte, l.ddi~i~nal F111ot.het"i1tg due to 
Additi1~:ial sn:C'thering due ta and: l.<:·>.'(~r ba~· d1l:ipos..i:l .rt"eus. mud flows. !he cO!l!'~uniti1!({ 

• r.u~ flm:s. Thoe '"""'-'11'-'-nl".:ies A·<3d'.1tl"j'lH1 s':'!otheri!1& d•:e ro i:::ou1d .rt!est.obl!!1h bet1,,1(!e11 
j cocld n~estsh11sh at ~h€ [,ulf ?l;d [].01..,s. lht' c:oll:munit~i'-'> niatn~er:-,ance ltredgings of :he 

disposal site- Qct'l<'e('.r. ina;:-:ite- c•J•~l..! r"1establ!sh at th~ bay c~-,uim.is 
nan;;e d:r1C-d_glng of the. lo"H~=t' GLil{ di,;:ponall site:, anras 
bay and at the. u!'etl-5 llubject- 'suh}er:ted to mud flo,,..s, -and 
ed to muC !'low~. .a~ the l·owe-r bay <U~posal 

------------------ r~=---~-=i '\.;:' ;:'ioi''-(! L';'l!::i!- - ! 
-~o-.-,-_ ,-,-,-t ~ .---·--··-----ilc ~,·:_ t i o\._- ed ,Jl·.,: T , ct H.''- c- r_ l 

--i:•·t.,.1~e-~ :;:.~~<;' 11:-eH~ - I 
~:·~e~ r.e::. :~.;- :l:··:c,,;~: 
"!: -:-.1C[1:•-··.~ .. c;,- :::-~"•'r•·'' ! 
:'_.::._L-...:-:-:..-::._._ - -· - --·----· ; 

~i.r:o:r 

'(."O-Sll! o~ r.ew work =--.a~t~rl-al 

a: Culf di.:s-ptJS:CL ~~t<!. ~;. ;! -'l''::e :-;,:Lr:~,: a::_,,,·~·· \ 
pedodlc d'!s;;n:osal of ,...,~~«· tl'"° -c''•i ·- •. l -_::;<> l 
tenar.ce niauirial .a:!..Ja·c:e:': t,~ i. d l1:·~·e.•Y ':·;: , 
tl'.e ch.ann~1.l !.1t tr,,, "?"""r ar.d . J 
~~~~u~~ .. {~nor-:~::;0T<: ~-~-~- ·;;;:-;;::;:::~·.c-:;--,,f-~~t~--i 
nit~es <!IC S\.;l:; dtsoo~al s1~e ,~c:;-·_•,t;~'I!" <!·~ti.~~ o::!~s~,o~3: 

JJm:l l.lo!Oj d.is;ios-1!! a'rll·B~. A.d~~ 'f ::-3_-t,;c.a~.c~ r::au~n.al ~;. 

t:..:irt11l srneoth<!::-in_g Qup t::i .::.:.i(! ~~~; l-.~1o:-e·-·et, r~1~'5t.<.:0 ::,,:>
itaws. The cn•1:~u-nl'.i.'-'lS (C.:'.d ~cit ~s ~1!:~1 ~ ~'::t:::;)Lr:~ 

:reoesta;bl.lsh st th.-e- GJlf d~s- b;,et·~e~-: d~~,;s~::~'· 
p-osnl si::e, and at the b-ay 
ei.tes br.o~.,,.eer. me•!!.rtt~nd.~ce 

dr~dging:$. 

arcd~ ~~Lweea maint~f'l.lnce 

dr·t?_d,gi;flg, 
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PllLDIJMll pYlfg!tVW. M'PM!! ~ Mri1.l.J ija.pt. MAVIC4UIW. llPID!PlmJ 

Srookley Exp•nsion Area and Brookley !:it;?•Dsion Are• 11nd 
Gulf Oispos11l Pl,11n Nn. I Gulf Dllltioo.t•l Plan No. 

SaI.i.ni;ty increases in up-per Same •3. Br.pokl~y Exp1msion Similar t:o ilrookley E"J:.p.!!mslom Similar to S:rO<?kley Expa;n.s: 01 

b•y •n<f fr-e!;h1'nins of tO'.ler Pl&n No. L Plan No.l except le-ss advet5•~ :?l-!n No. l 'el!:C>Cjl't less ad·· 
bi!y,J2 C1.Hi.s[derins eXl:!!iting changes in sol;!,.r,ide-s at vers·e i;:hanges in s.ali.~!~ies 

rr.tlinity ,grsdlents, no ID.llljor -Cedar Point oyst-er n!'e.:f at Cedar i?ci1~t orsttl"'.r r~·c::. 

adver~e effects are expected (·0.S. ofoo). More 1uh•erse ~-0.5 o/'IXI); mot"~ ad•;erse 
at t.!H! fot~r c:-ith:,111 6'ro1J11s of effect ,;:,t South of Ch<!:-tr:el c'.haugec a~ Sou::h o.E Cl~arn:el 

thoe ba} (.se-e Flg.ure 1). Cedar <Hea (-1.J 0!0<1) ar.d 1,l:hlte- area(-;.] o/oc'J a~id ';,-'1',:te 

11ppn,.arhir.g thr~·~i':'1d ,11 Jm-
p .. .::t (-CedJr P«:nt +-!J.S c•/,,o 
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__ ,JUsnJ~~~'"'i)_. ____ =~--~~--~~·-- _ ----4 
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d1,,;·c•sa.: ,,f m;i!1~''r.ance r:,~t<'- .el tH"ei!i.S ad~·8Ct'nt. t.o the from b.ly d1.fl.,n(Jl5. upi:-er a:""td loWe:r '.av d'.1~:.ng -es-.:~ -~~er.J · 
rial f.t;·.'·ro th!' h•Wt'r ~.ay. char.:•e-1 i11 t.he .Lower ba.y dur- p<Jxt .. 1d.1':. tH~-pD:>;il of ::·.a~ct~l!""· 1 • 

·:,,;. i~g ~:.i.sp~1s.iil of mait~t.en.anc~ na,H:I!;' n·.,u~:--ii!~ - \ 

~!-,-~-,,-",--~ ~-;-: ~--~-,·,-. ,-,-5-,-,-.-,-----+!•:~-·:;-, :-:c~c~-:;-:~-. !c;c.:~c!cr·:·-;c;c:c;~; '.;,; ~·::·r- !g:g:::~;;'.,~!:;;~~~c•:,-~;c~~"~:". ~'•"o=-:-t-~:o:-:J-~,-~~'"-;~-~-o, ,;z;,;;7; ; : ;,.:~ ,- !f ~:::·;:: ·~; ~~~:;;~ ;; ~ ; ':; : ' ,;l~;:;: '.~~· ; '. -; '::, -1
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:::J "t:I- anJ c~.;ibs at upp~r h<il)' ftll anti: 1:r:1bs .a't ~1pper ba~ fill ~\trlr.p .:t-:i<l. ("T<J!:>S i·1 ,,ic :1~(~~· c~.Jb; ln ;~· ·v ·~: 
I g nre<i."'· ~i~.rll( [[cant 01port. ari<"a. S1gn.i(1c<int ;"".n1!:ibiug of up;;~r ba:.· G.\""f":"',il :ir.:-a>', b.;,:' .,_:;~p ,~,d ,,,,.~-s. ~'., l-1 
p..; Q.,. shr11:1piri.11; .1t upp~·T bay ~re-a and major .o;·~t<'r reefs Slgr.~[i-c-artt t.'.T.:l~b!•,;: nnc!' ·:.l~it (r.a!->~11';.: -;w,•,J--> ~~ · 

.....t fi&o. di.~r>lstil a:r:\':-<1, in vlcin·!ty .of l.oo;l!er b.iy !lh'!""imp:!!"!".)i .citt•~,~ ,ar.J t'.1\'.jr:r ~·~.l•H" ~-"'''t('r :,,,.:s : · ' '- ·1 

tiif dt.,1ms.al 11rN1~. Sfg11Utcar.t oy$teir :ret:r~ ln v:.(·11~~c:• ~f. ::~•-~~., ~z :,,~ 1.~~·lf.·· . I 
l.Jt' shrimping at t:.11)' dlspos.al ·oa:r dis.j'.'119n~ ;';t'ea!;. .1rth'l'9l. 

, are~s. ~~~--------l~---~----~~----...J~-~-~-~-~~---~+ ~J:es Cmtt:iero::i<!l and sport fishl.r.g CIJlll!l'le:r<:ial .a:tr.d ~·pOf't. tJ.;aRlng i:;amatn'.::l.•1 11nd .Jport fil!hing Comrr.en:.iel .tH>.d i!tpor:~ fl-,hi!\~ Cc=-"-,-,-,-,-~·l-;;~-,-,-~;-,-,-,-.----~ 
gr01.lnds ~t Cul,f and b11y dio- j!:t"ottnes et. Gutf «-nd hay d.f151- e:round11 ;!lit Cult d.:l111po!!a.l l!l~te. grcrn.nd:; ll.~ Gulf 1!1'1d b.it}' dl.~- grour . .;:s -~~ b1:, t.:i>->~•'•4 1. 1 
p.;,sal si.:e~. NurlH!ry, ~pe.lol'l"I-_ pos.?<t $ites. Nuri..et:y, ·;p.a:'oltl- p<"lsa.l a::e:itr.. t:wrsery, spl'!Rl.- a:--t·.~s. : ... rse:.":-. 01;:o.:;-:..-~"1:,l. l 
I!:.-: f!n'.ll1::..:I.!'., ~.nd feedL.ng site trig Brounds, .u.,d f"t!eding 8ite ing. g.rovnd:>, .and :fe't'<lO.r-:g gro'-l~C!s 1:id f~.edl7.,ii; ~L~t:·s 
nt up?t!T b<l)' <li!!qos11l 11r~;11ll, at upp.er b;my d11!!pG1;itl ,q·rt1111.11, slt!!::!I in •:ici:~it.:; ~f. q>p-e:t ~-, 11ic'!.!."'l1~~ of U??er b·" • 

b11v r!is:>osal itreas. . .. ...,--.:- ~.-.',~~:~ .. ',,:.1.,-~.,~.·,·~.';-_.,_·.-:-.::--.. -,,,,, __ ; i-~,".,o,c,c,o!cf-,-----------11.retet·!o·w-l hab-1..l.nt .1t ti1la.;d Wattirfo....! h•b-1 tat m-t £SC1c,c,c,;-+-.;,o~o•:---
and fill diSjl<>SAl •re.es. and fill d.i•posa! areas. 

Waterfowl habit.!lt" !n v1cimi.t;, ~.. ...... -· 
of up?e~ bay dispcrsl!ll 1u:iMs. \.~) <:-! "Pi"~::- ~.ay di~~( ·""t I 

:-:r::::""CO'.:::l-0::-.;:o::::--.c.-:-.=-::::-:;--=-:c=:-:;::-:f-.7~ <!' i: e A-S . " -·--
Bein i rig, flshing, 1uwl Swimmi"j ?ei111ting,, fishing., -and eiw,LIZ!lZl:ln 'ISofttlD&, f1ab1nei~ 11n.d JO-.itmm,tn.1 Boating-,, fl.ahir.g:, arod swi.m- !!.o.11t.i:ig, :fishinij, •~d ~<1:::.-
in bar 1tr.d Glll.f. --,-.--,_-+.;'""'--''="-'--'"~"="cc,u='•l~f~--.-~~,--.,~-fi1'i'"~""='=';·-.,--,--.,..7-~-~-'-"m"1""'"·wi0o'"'b'''.,._,,,,,,d_G•'""''"'"· --~-4-'~"'"'""' ,__;t~,--c:-:-cr:'.C-: Norle: endemic lo vJ.i:inii.ty of None e:.ndemr.ic to V::leiuJ.l)' o;f' Nc;.ne endcn..tc to 1d.::tnity of ttonoll" i:adem:i.c- to vicinity of :\.ore ende:'lt= to vi.c~~!c:· cf 
d.l:i;mo.sal area:£. dl.anoa.al .1n;e3·1. di""'"ll•l •re-11·5, -di!S."Os-1.i .a:re11s, -!1·,pc11:t at"E.illll. 
Ap.proJCU:.!lltely 7 acr:e17: of 11:·alt· App~oJCim~ttlY 7 .acrea of .. ·lt !fo111e ! S111!twater tr.l\r>Sh •rtH!Uil :1..n Slll.tw•t~r mar!h .!l:t"-&fl ~- ~~e 
'1-'&tllr m.a:rsh in llp_per bay •t llilll·ter mo111.r.1b ic upper b•Y .at : v~ciatt.y of uppe:r b4y di5- vlcir.it)' 6f U:f'P''B-E"' ::-~;. ~i:;· j 
pro.posed till •.reo11, Olhtr •t p:ropo-aeif 'f:l.ll .aru. Other pos.e:l. po.511 ;1re_, 11-id \;le>d f'.'r J:~i 
Mltwate:r :marsh llll'rea:l!I -1tlso- lri ti•lt~at·er :tM.'t"llh 11-:-e.•11 .al•o- i:O pos.!111 .;i[ ~1·1.~~crtsnr:c !:"o!l:t!-•-ij 
the ~·Ic1nf.t 10 <.lf the flll •re• the v.Lc.in:lt'lt a-·f the fill •T"• .iil [r1)111 l~-·--.-· 

L!: Co:-icl.u.•ilDI* b•sed on :i.ntlt!t"(H"l!t•tiian of .result• of model atudie• 'Witb. •ll ch111nn•l:t -.difted (•?set••• Iti:s_pltU'l Alte:rNitive• ll•lfnl,ty gr111dtEm~•). 
f1 Studi•• an ~rr'ftntl}' bll!"l·ng .c;ondl.Zcted to detenn.Ene tb• •ftect• .on groued v.tet of .con•tnai:.ti·oxi cf the Tbie:odore Cb11nntl!I. 

f1 V\le to itllti <:h•n.gtng ilt·•t• of 1uid-el.ine111 •nd s:-egul•tiot1:!1, :furd1er; •·tudie.f. NY bia w•rr•,at•d ln th« :lUtura. .. 

1!! A at.udr :l• currently b•tna condu<:ted to •n.tl)'til!" the bu!.ld:~ of dt-ed1ed -.1:111rial placed adJ•c•nt to thti ch111nn•l and it•· eff•ct on v4teT cit-cul•'t:J.o,n, 

L~ R-e:111ult:• lNl-Md on mc>del •tudtea with tlte dePtb •nd vi·dth .cf the .. tn c:bacnel. 'throuR,h Mob·Stl·ll' Blly •ad the. th-eodo:ra Ch•nnel 'b•{ng 50 f.t. • 500 ft 
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In view of the local objections, this disposal option was dropped 

from further consideration. 

ALTERNATIVES CONSID~RED FURTHER 

• Brookley Expansion Area and Gulf Disposal Plan No. 1 (Modified) 

• Brookley Expansion Area and Gulf Disposal Plan No. 2 (Modified) 

• Gulf Disposal Plsn No. 1 

·- Channel Widening Plan (EQ) 

• "No Action" Plan 

55. The alternative plans retained for detailed analysis are all 

considered viable concepts. In terms of model test~, general 

assessments and other relative indicators these cvnceptial p~ans 

are indicated to be the better plans to study furrher. Within 

these concepts, appropriate channel dimensions remain to be de• 

termined bef~re specific plans can be defined and optimized. 

These deriviations require the analysis of projected traffic and 

commerce and the applicat:ion of engineering design criteria and 

guidance. These appllca tions are discussed in the following para

graphs. 

CHANNEL DESIGN 

56. Design of channel features for ~iobile Harbor requires an 

evaluation of existing and projected traffic conditions, physical 

factors affect.ing the channel, and the application of avai la!:: le 

criteria and professional judgement. Currently, design crit.eria 

exist only in the form of guides, established thro~gh case ob

servations. The guides are presented in ranges established on 

the basis of operating condttions, ~raffic densities and vessel 

characteristics for the anticipated fle£t. The application of 

these guides to the Mobile Harbor Study and analyses required to 

determine the channel a:,ineinent, depths and widths are aiscussed 

in the following paragraphs, 
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57. Projected Traffic Characteristics. Mobile Harbor is an international 

port handling wide va.ieties of general cargoea and dry and liquid bulk 

commodiities. In evaluating projected ve1sel traffic through Mobile Harbor 

it ia assumed that the fleet composition of dry bulk carriers and tankers 

operating out of the harbor would reflect those available within the world 

fleet for movement of their respective types of cargoes. Accordingly, 

the proportioning of the carrying ~apability for a given si~e v~ssel in 

relation to the world fleet applied to the project~~ annWll ;.nnage 

movements through Mooile Harbor for any given year yields the numLer of 

trips for that particular size vessel that could be expected to be made 

into and out of the harbor for that year. However, on general cargo 

vessels the number of trips for any given year waa based on the average 

cargo loaded or discharged at Mobile, which is 1311 tons per vessel. It 

was found ther, is no direct relationship between the size of 1cneral 

cargo v~ssel and the quantity of cargo loaded or discharged. Through 

this type of evaluation the total number of trips made into and out of 

the harbor, the nun.oer of trips made by a given vessel, and the respective 

percent of total trips made ~y a given vessel for various years were 

determined for the several channel depths being evaluated. An example 

of an analysis of the traffic applicable to ~:1 cargo vessels, for the 

year 2000 and a 55-foot deep channel is }i'!>n in table D-5. 

Appendix 5 
D·SO 

• 

• 



• 

• 

58. Char.nel Alinement. The alinement of the ship channel from the Cult 

of Mexico through Mobile Bay to the main terminal areas on Mobile River 

and in the Theodore Industrial Complex consits of a series of straight 

tangents. With the exception of the turn of the Theodore channel from the 

main Say channel (42 degrees) the maximum angle of any deflection beLween 

the mouth of Mobile Bay and the mouth of Mobile River is approximately 

18 degrees. In view of the existing channel, the absence of any areas 

of unusually severe shoaling or existing turning difficulties and With 

appropriate easing of the turn into the Theodore channel, consideration 

of alternative alinements is not warranted. Model studies will be 

utilize<l in further studies to confirm the channel alinement at the 

lower end .:if the main bay channel and the turn into the Theodore channel. 

All improvements considered herein maintain the alinement of the existing 

channels. 

59. Channel Depths. Useable channel Jepths are ~he main considerations of 

navigation improvements. The appropriate channel dept:h is uitimately 

Jeterniined through economic analysis of the most efficient drafts of 

available vessels that will be utilized by a particul1r commerce moving 

through a channel. Once specific movements are identified, the most efficient 

level of channel depth may be determined through ~n optimization analysis 

to determine which depth would yield maximum net benefits. This analysis 

is keyed to the static drafts of vessels that would use the channel. 

However, safe and efficier.t ship operation requires channel depths in 

excess of the vessel's loaded static draft. Where conditions warrant, 

allowances in design channel depths must be made for vessel squat and 

trim, sinkage due to fresh water, pitch and roll, abnormal tides, and 

operating safety clearances • 
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Table D-5 

TP-AFFIC ANALYSIS FOH 'fllE YEAR 2000 • (55-Foot Channel) 

Assigned Registered No. of Vessel Fleet 
vessel Size Londed Breadth Vessel Distrib11ton 

(DWT) Draft (feet) Trips ('7..) 
(f~et)_ 

5,000 24 55 645.6 17.60 

10,000 27 63 368,9 10.08 

15,000 29 69 991.8 27 .07 

20,000 31 74 465.6 12.70 

25,000 33 79 281.1 7.68 

30,00'.) 34 83 288.8 7.83 

35,000 36 87 91. 7 2. 50 

l10' 000 37 90 55.2 1.51 

45,000 38 94 66.8 1.83 

50,000 40 97 38.0 1.03 

55,000 41 100 39.9 1.09 

60,000 42 103 40.2 1.10 

65,000 41 105 40.2 1.10 

70,000 44 108 36.5 0.99 

75,000 45 111 30.6 0.83 

80,000 '•6 113 9.3 0,25 

85,000 t.6 115 81.9 2.23 

90,000 47 118 13.3 0.36 

95,000 48 120 5.4 0.15 

100,000 t.9 122 12.0 0.33 

105,000 50 124 10.7 0,30 

110,000 50 126 6.1 0.17 

115,000 51 128 9.8 0.27 

120,000 52 130 4.0 0.11 

125,000 53 132 8.7 0.23 

130,000 53 134 4.7 0.13 

135,000 54 136 7.8 0.22 

140,000 55 138 2.9 0.08 

145,000 55 140 3.9 0.11 • 150,000 56 142 2.1 0.07 
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60. Vessels typically navigate the Mobile Bay channel at speed~ from 

5 to 10 knots. At these speeds operators indicate that an allowance 

of 1 foot is adequate for •rim and 0.5 foot for squat. Although Mobile Bay 

is a brackis: water body, the tendency for the more dense salt water to 

follow the deeper channel minimizes the need for allowances for fresh 

water sinkage. Maximum tidal range in the bay is about 3.6 feet and 

prolonged low water conditions seldom fall below -0.5 m.l.w. In view 

of these minimal effects an allowance of 0.5 foot for brackish water and 

abnormal low water is adequate. Mobile Bay is relatively shallow and 

protected such that waves greater than 1 to 2 ieet are not normall'.· en

countered and no allowance for pitching and rolling in Mobile B~y is 

necessary. In the gulf entrance channel waves of 4 to 5 feet are commonly 

encountered and an allowance of 2 ~eet for these factors is necessary. 

In both the gulf and bay channels a 2 foot operating safety clearance is 

considered appropriate to allow for vessel intakes and contrcllability. 

Accordingly, Ln addition to the vessel's loaded static draft, a'lowancEs 

of 4 feet in Mobile Bay and 6 feet in the gulf entrance channel Qre 

considered necessary for safe efficient operation. These allowances 

have proven satisfactory in the past with vessels weighing up to 100,000 

DWT and are considered adequate for future traffic. The allowances are 

inclnd"d in evaluations for all increments of channel depth considered 

for the various plans investigated and are reflected in vessel operating 

cost and benefit ev,luations. 

61. Channel Widci's. The design width of a channel depends on whether a 

vessel is likely to meet and pass other vessels that must stay in the 

navigation channel, whether the channel is in a wide waterway, the character

istics of the bed and hanks, the depth of the channel, the existence of 

yawing forces such as currents and waves at angles to th~ channel, and 

the characteristi~s of the vessels and th~ir operators. While acknowledge

ing no formulas for evaluating these factors and their complicated 

interrelationships, l'M 1110-2-1607 references general guides presented in 

chapter 10 of the Comn1ittee on Tidal Hydraulics Report No. ]. In addition, 

the study of other wat.,rways having commerce, traffic and physical conditions 
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similar to the one under sL:,,:ly is sugge!ited as a means of determining 

the appropriate balance between safe efficient operation and eocr.<mical 

construction. The EM cautions that accident-free operation of another ~ 

waterway may reflect an overdesigned, uneconom:.cal project as well as 

an appropriately designed project. 

62. Guidance provided in the Conmittee on Tidal Hydraulics Report No. 3 

indicates a range of channel widths that should be considered on the 

basis of user vessel characteristics and physical and hydraulic conditions 

in the channel area. These guides suggest ranges to be considered for 

vessel ~aneuvering lanes, bank clearances and, in caPes where two-way 

traffic is involved, a vessel clearance lane. Tr.~"e allowances are 

discussed below and maximum and minimum conditions are illustrated in 

figure D-4 for two-way anti one·wdy traffic, respectively. 

63. The maneuv~ring lane is that portion of the channel required for a vessel 

to navigate a straight course. This lane should provide adequate width 

for ~he vessel to avoid encroaching on its safe bank clearance or approach

ing another ship so closely that dangerous interference between ships will 

occur. Model tests and vessel observations outlined in Tidal Hydraulic 

Report No. 3 indi~ated that maneuvering requirements for various vessels 

are mainly related to the vessels controllability. These tests indicated 

that the .naneuvering lane may b,, a1J little as 160 to 180 percent of the 

vessel bearr. for those with good to average controllability where there 

are no currents at an angle to the channel, or winds or waves that cause 

vessel yaw. When vessel• have poor con~ollability and yawing forces 

are likely to be experienced, 200 percenif: of the vessel beam is suggested 

for the maneuVe\'ing lane. In general, the controllability of various 

ve.r,.:ieh wat defined as follows: 
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1 ~ ·,;re-cy good for nav~ 1 fi~hcing vessels and freigh:ers of the 

Victory ship cla: s, 

2. Good for naval transports and tenders, T-2 tankers, ne"' ore 

ships and freigh'.:ers of th€ Liherty ship clas;;, 

3. Pvor for old ore ships and damaged vessels. 

maneu>ering lane equal t<- l4::J percent of the vessel's ta:att "as reco1'Eeru:i<ec<l 

for a ship on the center line of the cha.nn-e:~ regarulcas c-i controllability~ 

Bank clearance$ are required to comper~s<lt£ fi.·r the pt:;siti'J{;. pr·<:,s.sures 

Rgainst the be~ of a vessel and thP negative pressure~ !gainst its ~tern 

.iS it moves in p:-oxim.ity to a channt-1 bank.. t-Tessu1es. a:re :-rtat~<l by the 

j_ydraulic cor.ipres.sion of the wat.er ts ~ t is ~squeezed.0 b.Pt\lecn t.b-e vi. 'is.el 

and the bank at :.ts bow and by the rnpid evac...,tiJn ot t'te water al: ·.he 

stern by the vesS< l's propeller,;. Wit:h adequate clearances thiF pt1em""''"''n 

can be ccmpens.:..~ed anG ecqui l ibr ium estahl ished through .:?-pp l i~ ati.t>n {'.i"f 

:~.,n..:itions existlt the bank cleE.ranc-e wou!J be as li~tle as 60 perce~t o! 

the beam of the vesselE L,~ ~:-1t:/ dr"e ·kno·..,,~ to ~arlrlle well tha;.. i..;!o.se t.o the 

edge cf t.he channel. Conver£._" 1 y, i: st1.0:?g :::urrents ,_ wi.n<l:s, arui ~"av~s. art 

known t.o o-ccur irequ.e:ntly at ar a'.glt t.r.~ ~-~:.i:'. char~ra::._·~ a:nrl 'the bari-.s are 

c:omposeci of hard naterials, clea.:r-an~es u;.c -cc i5t• p ·~:rcent oi the vesse!: 

beaxn may be ad•.-lsable. 

64. In cases wtlf re a channel is required t.o a1.cn~at:e two-.,,,~:.: Leaf He, 

a width allowance is necessary ...,t.,..er:. th., vessels u. avoid &d-ven;e 

hydraulic interactions when pusir;g. The tests out.Hued b Tidal HyJr .. nlie 

Report: ?lo. 3 conclude that, in vi.de water...:ys uhich are we! l '.:>uoyed and 

not subject to strong currents or other yawing forces, a mLnU...l sbip 
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• 
clearance of as little as 80 percent of the beam of the ldrge1 vessel 

may be satisfactory. However, a clearance ot 100 percent of the beam is 

re~ommended for less ideal conditions. 

65. The initial step in the design of a channel width is to utilize the 

above mentioned rriteria as a guide in providing a minimUlll one-way width 

design that will safely accollJllOdate the largest vessel expected to call at 

the port. This vessel is defined herein as the design vess~l. For example, 

in selecting design vessels, a 150,000 DWT vessel with a draft of 51 feet 

(tight-loaded S feet), a beam of 142 feet, and a length of 953 feet was 

considered the largest vessel that would utilize a SS-foot deep channel, and 

a 115,000 Din' vessel with a draft of 46 feet (lig~t-loaded 5 feet), a 

beam of 128 feet, and a length of 879 feet was considered Lhe largest 

vessel that would utili<e a 5~-foot deep channel. 

66. The minimun1 one-way channel for the design vessel is adequate to 

safely pass a ptrcentage of the smaller vessels with unconstrained two-way 

traffic, therefore, follo•1ing th.o development of the one-way channel for 

the design vessel, further studies are required to invest.igate the 

potential for incrementally increasing the width to minimize t1affic 

delays. 

67. In defining conditions in Mobile Bay that must be ~onsidered in de

riving an appropriate chan~el width, the channels are distinguishable 

as five vgments: (1) the gulf entrance, (2) the main bay channel from 

mout:: of the bay to the upper most reach south of the mouch of the 

ch., 

Mobile River, (3) the upper most reach in the bay consisting of about 4 miles 

throu~h the vicinity of the 8rookley Industrial Area and McDuffie Island, (4) 

the Theodore bay channel, and (5) the Theodore land cut channel. These 

segments are identified on figure D-5. 
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68. Vessels in an entrance channel are often subjected to varying magnitudes 

of external forces, including cross winds, cross currents, turbulent, 

rough waters with considerably highPr waves than in sheltered bays, tides 

and currents, The vessels may be confronted with breaking waves, and in

adequate visibility from fog and heavy 1aLt. The existing gulf entrance 

consists of about 1.5 miles of channel from the Gulf of Mexico across the 

outer bar of Mobile Bay into the bay ent~ance. This segment of the channel 

is subject to gulf waves of 4 to 5 feet and coastline currents at angles 

to the channel. The channel is straight and well buoyed through the dredged 

sections. The possibili.ty of yawing forces caused a value of 200 percent 

of the design vessel's beam to be used to compute the width of the maneu

vei:ing lane. Experience has shown that a greater bank clearance is needed 

for the wider channels that experience yawing conditions. The bank clearance 

lane should have a width of 150% of the beam of the design vessel. Figure 

D·6 shows a typical cross-sectional view of the gulf entrance channel for 

a design depth of 57 feet m.1.w. and a minimum width necessary to s3fely 

accom:nodate the design vessel. 

.. 
" i ~ ..... 
"'"" .. ....... 
u 0 

.. 
" i ~ 
... "' "' "' .. 

...... lo.-!: 
uo 

PigureD-6 Gulf Entrance Channzl 
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69. The main Bay Channel consists of a series of straight tangents with 

minor deflection angles, The bay is a wide body of water, but under most 

weather conditions, is sufficiently protected to prevent wave actions 

which could significantly affect the mane•1verability of deep-draft vessels. 

Prevailing winds are closely aligned wi h the channel. {See wind chart 

on figure D-5). Channel bottom and side 111'1terials consist of soft marine 

clays which present no hazards to vessels on contact. The 1 on 5 channel 

sidewalls are stable and shoaling does not significantly infringe on the 

channel width. Currents in the bay do not exceed 3 feet per second and 

are generally aligned with the channel. Adjoining water depths in the lower 

half of the bay are 10 feet of more. In the upper half of the bay gradual 

build-up from dredged material and natural sedimentation reduces the 

adjoining depth to 5 feet or less near the beginning of the upper bay 

tangent. 

70. Considering that the de~ign vessels have good controllability and will 

be operated bot.1 in and out of the bay by harbor pilots o~ skill and 

diligence, a conservative value of 180% of the design vessel's beam was 

used for the maneuvering lane. Soft bank material, minimum bank shoaling 

problems, and other favora?le conditions within Mobile Bay, resulted in 

using 100% of the design vessel's beam to compute the bank clearance 

lanes. Figure D-7 illustrates the minillum channel width necessary for a 

55-foot deep channel. 

71. The upper tangent of the Mobile Bay Channel differs from the lower 

Bay channel in that it is subjected to increased outflowing currents 

from Mobile River and hydrauI:c cross-sectional constrictions created 

by past deposition of dredged material and natural sediment:ation.-along 

both sides of the channel. In this area, build-up on the west side of 

Appendix 5 

D-60 

• 

• 



• 

• 

"'":·~ . ,, ·55m.l.w.>p· 
(Ui;e 

FigureD-7 Main Bay Channel 

the channel is within 3 feet of the surface of the wat:er wit:h several 

small i9lands ?rotruding above the surface. On the east side, build~up 

has reduced adjoining water depths to about 5 feet. 1be exit of the 

Arlington channei, t:i1e McLuffie berths, and an undefined borrow area 

along the east side of the chann~l shiftu i:he hydraulic centerline 

of the channel and creates imbalances in the hull pressures of vessels 

transiting this area, thus creating steerage difficulties. Considerable 

problems have been reported in navigating this section of the channel, 

therefore, tug assistance is required. 7be width of the maneuvering 

lane should be 200% of the design vessel's beam because ~f poor controll

ability in this sertion of the channel. 7bis considers the design vessel 
c 

yawing 5 and an additional 407. of the vessels' beam. The vessel in this 

reach of the channel will be navigating the centerline of ".:he channel 

and will be nearing it:S docking facility, therefore, the "essel will be 

movi.ng relatively slowly. The increase in channel width coupled wit:h 
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other adverse condttions requires an incremental enlargement of the bank 

clearance over that required for the main bay channel. A value equal to 

1307. of the design vessel's beam was used to compute the bank clearance. 

Utilizing this design criteria, widths of 550, 600, 650 and 750 feet were 

computed for 45~ 50; 55; and 60·foot depths in this se•tion of the main 

bay channel. 

72. The lbeod•>re Bay channel differs from the lower main bay channel 

only with respect to the angles of the channel with prevailing currents 

~nd winds. While these are not considered critical, they do create a 

distinct increment of difference from the main channel. To allow for the 

potential yawing of the vessel the maneuvering lane width was designed 

using 190% of the beam of the jeaign ve~sel. Th~ bank clearance lanes were 

computed baaed on 100% o! the design vessel's beam. Based on the above 

criteria channel widths of 450, 500, 550 and 600 feet were computed for 

channel widths of 45, 50, 55 and 60 feet deep. 

73. .he Theodore Land-Cut channel segment differs With the others becau~e of 

its land cut constrictf.on. However, this feature also shields the channel 

from all currents and moat Winds. The channel is coneidered stable, with 

minimal ehoaling. Tug aeeietance Will be utilized to move the vessels 

through tnis section o! the waterway, therefore, minimum design criteria 

were ueed. A value of 160% of the design veasel'a beam waa used for the 

maneuvering lane an~ 80% of the vessel's beam was used for the bank 

clearance. Based on the above, a channel width of 400 feet would be 

computed !or a channel 50 feet deep. 

74. A eimnary of the minimum one way channel widths (rounded) for 45; 50, 

55-and 60•foot deep channels for each of the main bay channel segments and 

the lbeodore channels is given in table D-6. 
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Table D-6 

l"INIMUM CHANNEL WIDTHS FOR ONE WAY DESIGN VESSEL TRAFFIC 

Channel Depths (feet) Channel Segment 45 50 55 60 

Gulf Entrance 550 650 700 800 

Main Bay 450 500 550 600 

Upper Bay 550 600 650 750 

Theodore Bay 450 500 550 600 

Theodore Land Cut 375 400 450 500 

OPTIMIZATION OF CHANNEL WIDTHS 

75. Further studies show that a vessel with a static loaded draft of 40 

feet in a channel with a design depth of 55 Eeet m.s.l. would have 11 

feet of vertical clearance beyond that required. This vertical clearance 

will create additional usable width along the 1 on 5 channel side slo~es. 

Figure D-8 illustrates a channel cross-section with two 50,000 DWT 

vessels with 97 foot beams, the maximum size vessels that could safelv 

utilize a 55-by 550-foot main bay channel related to previously defined 

unconstrained two-way traffic. 

76. Model tests made during the Panama Canal investigation revealed that 

interaction between the passing vessels created ~o appreciable hazard 

Nben the distance between them was equal to the beam of the larger ship, 

therefore, a value of 100 percent of the larger vessel's beam was used 

to design the clearance lane. These criteria have been adopted to evaluate 

all passing situations in Mobile Harbor • 
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Figure D-8 Main Bay Channel 

77. Assuming the year 2000 to be representative of the average traffic 

conditions that would be expected over the economi~ life of any improve

ments for Mobile Harbor (see figure D-9), the traffic analysis indicates 

that a total of 5347 loaded vessel trips ~r year, -de in vesse1s 

~anging fr~m 2,000 DWT to about 150,000 DWT, could be expected to travel 

· C 55-foot channel. This equals an average o::' approximately 15 loaded 

vessels per day either entering or leavi.~g the port. Based on the fact 

that Mobile Harbor is a year-round port and moat of the coanodities are not 

seasonal, a uniform annual distribution of vessels arriving at the port 

was assumed. A generalized curve reflecting the distribution of expected 

loaded trips by various size vessels is given in fig-Jre D-10. This figul'.e 

indicates that 89 percent of the loaded vessels entering or leaving Mobile 

Harbor would be 50,000 DWT with a breadth of 97 feet or less aud could 

pass safely in ~ 550-foot wide channel, 
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78. To justify additional increments of channel width, the costs . ~uciated 

with delays of vessels too large to pass in the channel would ha•-

offset the cost astociated with construction and maintenance of the 

larger channel,.. 

79. In order to best define the costs associated with delays that 1.vu'.'.i be 

experienced because of vessels unable to pass in the main ship channel, a 

statistical computer program was designed to model the arrivals and 

departures of vessels for the years 2000 and 2035 at Mobile Harbor. 

80. As noted earlier, approximately 5,347 loaded vessel trips were 

projected in the year 2000. Studies show that most of all of the dry 

bulk carriers and tankers will either enter or leave empty, whereas 

general cargo vessels are usually loaded both ways. Therefore, the 

total vessel trips, both inbound and outbound, were found to be approximately 

6,743 annually. To be conservative ij th~ statistical model, each of 

these vessel trips was assumed to be made by a loaded vessel. 

81. Based on the distribution of vessels for the year 2000, the computer 

model generates from a poisson distribution a random vessel to enter from 

the g•1lf. This vessel, with assigned characteristics, surveys the channel 

for ent::.ring. If there is no vessel in the channel too large for it to 

pass, the incoming vessel will sail the channe:, enter the port, and be 

assigned a time in port to be serviced. On leaving the port, the vessel 

will survey the channel in the same manner as when entering from the g .;lL 

The computer calculates the delays experienced for both inbound and out

bound traffic if the vessel has to wait before entering the channel, 

A general flow chart of this statistical DDdel is shown as figure D-11. 

82. Besides the assumptio~s previously mentioned, the following were made: 

1. General cargo vessels would require 4 days inport, plus or minus 

one day. 
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Figure D-11, General flow chart for the statistical ch.a~nel delay model 
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2. Tankers would require 36 hours in port, plus or minus 12 hours. 

3. Bulk carriers would require 72 hours in port, plus or minus 12 hours. 

4. Vessels entering or leaving the port would survey the channel 

every si~ minutes. or until a vessel leaves the channel in the opposite 

direction, before it would enter the chan.~el. 

5. A minimum intenzal of lZ minutes would separate vessels following 

one another in the channel. 

6. The weighted, average operating cost per hour for each vessel 

utilizing the 55-foot channel would be $595. 

7. All vessels entering and leaving are fully loaded. 

8. All vessels require 4 hours to traverse the channel (Use of 

Theod.:ire Shi•, Channel and variance in ship speed is neglected). 

NOTE: These last two assumptions conservatively increase the delay time 

for the model. 

83. This statistical model evaluated both a 55-by 550-foot channel and a 

55- by 600-foot channel to dPtermine the delays that could be eliminated 

due to an incremental enlargement of 50 feet. RPalizing that inherent 

inaccurancies exist in a model, a sensitivity analysis was conducted 

for each channel dimension modeled. these analyses indicate there is a 

95 percent probability that in the year 2000 the actual delay time for a 

550-foot channel width would be 0.68 ! O.l6 hours per vessel, and for a 

600-foot channel the delay time would be O.ll ! 0.06 hours per vessel. 

!l4. Based on this analysis, the maximum reduction in de 1,ay cost could be 

computed using the maxbwm delay time for a 550-foot channel and the 

minimum delay time for the 600-foot channel. 
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Ma.xilllUlll Reduction = {0.84-0.27. hrs/vessel x 3372 vessels/yr x $595/hr. 

= ~l,144,000/yr 

However, t;h<? expected aru:.ual reduction in delay cost fo: increasing the 

channel width by 50 feet would compute: 

Expected Reduction = (0.68 - 0.33) hrs/vessel x 3372 vessels/yr x $595/hr. 

= $702,000/yr. 

85. Considering the initial investment and annual ~laintenance costs, 1~ 

was found that enlarging the width of a 55•foot deep channel along the '"ngth c'f 

the 111Ain bay channel by 50 feet would increase annual char11;es by $2,108,000. lly 

co111paring this cost to the exr~cted reduction for the year 2000, which 

closely approximates the average annual reduction in ~e!ays, it vas 

found that increasing the width of the 55· by 550- foot channel to reduce 

deldYS h not economically justified (BCR ~ 0.33). 

86. A mini- width for channel depths of 45. 5(, 55 and 60 feet vu calculat~ 

to det.ermine the ndnitnum s.e ie cballI'.el design, These values along with the 

design veasel used .-re shown in table D-7. The traffic delavs were 

computed f~r the year 2000 and the year 2035 [or each channel depth. 

the average annual delay was cr.mputed and then coL:pared with the av~rage 

an.mal changes for incrementally increasing the -in bay channel width. 

These findings are sh wn in table D-8. 

87. Discussed in a -eting With the Mobile Harbor Kl.ater and a harbor 

r! lot we .. ~ the judgement decls1ons incorporated in the channel design. 

Both concurred in the dealgn as preaented herein. 
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88. As a result of the channel widening studies it became apparent that 

uignificant transportation savings along with an increase in safety would 

result from just wid~ning the main bay channel. The nert step of this 

analysis was to redefine alternatives that warranted further study and 

compare the plans based on the channel design Jeveloped in the preceding 

analysis. 

Depth 
(feet) 

45 

45 

45 

45 

50 

50 

50 

55 

55 

60 

60 

Width 
(feet) 

450 

500 

';50 

600 

500 

550 

600 

550 

600 

600 

650 

TABLE D-8 

MAIN BAY CHANNEL WHJ'TII 

~K;l 
($1,000) 

8,515 

5,332 

2,930 

1,258 

3,642 

1,841 

936 

1,393 

712 

593 

467 

Incremental 
Annual Delay 

($1,000) 

3,185 

2,402 

1,672 

l ,801 

681 

126 
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Incremental 
Annual t;ost. 

($1,000) 

1,652 

1,652 

1,652 

l,852 

1,852 

2,108 

2,345 

Delay/Cost 

1'-

1.93 

1.45 

1.01 

0.97 

0.49 

0.32 

0.05 
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DEVELOPMENT OF DETA !LED PLANS 

GENERAL 

89. A detail cost estimate and benefit analyst& was made t~ corapare 

the level of development for each alternative selected for further 

studv. At this stage of the study it became apparent that multiple use of a 

deeper chaanel into the Theodore Indus-trial Park and commodity movement<: to 

incremental lv iustifv the enlargement could not be assured: therefore. no further 

consideratio11 .>f t':is ~hannel S-'gment was made. Al~o, the cost esti-

mates show it is not cost effective to construct an island on 

th;; east he of the upper bay channel below Little Sand Island to 

contain ar;nu<1l dredged disposal material. Transporting the main-

tenance material to the gulf is a more feasible to construct an island on 

to cost of constructing and protecting di 'osal island dikes. Costs 

developed for the detailed plans are based on the gulf dredged material 

disposal site being located within a 16 mile radius of the mouth of 

Mobile Bay (see figure D-12). 

"NO ACTION" ALTERNATIVE 

90. The "No Action" alternative perceives the continuation of existing 

conditions with no solution for present or futuce navigation probiems. 

An analysis of this alternatives shows that more than 16 million dollars 

a year as an average over the period of analysis, will be lost from 

traffic delays or about 28 million dollars a year in saving from more 

efficient deeper draft vessels will be foregone. Since the pre;;ent 

trends in deep draft ship?ing are ~oward use of larger vessels, the 

existing and projected problems could be expected to become more acute. 

SROOKLEY EXPANSION AREA AND GULF DISPOSAL PLAN NO. 1. MODIFIED. Plato:! D-23 

91. This plan provides fer deepening and widening the entrance channel 

and the main bay channel, providing an anchorage area near the upper 

limits of the main bay channel, and providing a turning basin opposite 

McDuffie Island. This plan involves the construction of a fast land 
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expansion area in Mobile Bay, just south of McDuffie Island, adjacent 

to the Brookley Industrial Complex. New work material dredged from 

the upper 7 .4 mil.es of bay channel, the anchorage area and t.urning 

basin would be utilized to con~truct dikes along the perimeter of the 

Brookley disposal area and to construct fast land. Tbe remainder of 

the new work material from the upper ~ay reach above Tbeodore_Channel 

intersection would be transported byhydraulic pipeline dredge to fill the 

southern portion of thdlrookley disposal area. New work material from the 

lower bav .111tdentrance channels would be transnorted with du1111> scows to the 

Gulf of Mexico for disposal. The existin2 and future maintenance dredged 

material from the main bay channel would also be transported to the 

Gulf of Mexico for disposal. This plan was formulated to provide 

additional fast land for harbor development, minimize open water dis~ 

posal in the bay of new work dredged material, and elilllinate all 

existing and future open water disposal of dredged maintenance material 

in the bay. 

92. Derivation of the optimum level of channel development required 

a detailed analysis of shipping needs, commodity movements and pro

jections, and an economic analysis of vessel fleets that would operate 

with various channel widths and depths. These studies indicate that 

maximum net benefits could be achieved from a channel with dimensions 

commensurate with a 55-foot depth main chanrel through Mobile Bay. A 

comparison of annual benefits, annual costs and net benefits for the 

45-, 50-, 55-, and 60- foot leve1s of development for the Brookley 

Expansion Area and Gulf Disposal Plan No. 1 is displayed in table D-9 • 
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Channel 
Depth 
Feet 

45 
50 
55 
60 

Table D-9 

OPTIMIZATION OF BROOKLEY EXPANSION AREA AND 

GULF DISPOSAL PLAN NO. l (MODIFIED) 

Annual 
Benefits 

$12,597,000 
22,646,000 
33.130.000 
38,956,000 

Annual 
Charges 

$ 9,'':<5,000 
15,252,000 
22,028,000 
34,435,000 

Net 
Benefits 

$3,402,000 
7,394,000 

11,102,000 
4,521,000 

93. The optiJnum level of development far the Brookley Expansion Area 

and Gulf Disposal Plan ~a. 1 would provide a channel 57 feet deep and 

700 feet wide in the entrance channel and a channel 55 feet deep and 

550 feet wide through Mobile Bay. Also, commensurat:e depth would be 

provided at the anchorage area opposite McDuffie Island ~nd the turn

ing basin to be provided in that vicinity. 

94. With implemer.tation of the 55- foot level of development approxi

mately 1,047 acres of fast land constructed to an elevation of approxi

mately 17.5 f~,t above mean low-water and 663 acres constructed to an 

elevation of approximately 15 feet m.l.w. of softer new work material 

would be provided adjacent to the Brookley Industrial Complex. This 

development is compatible with the Alabama State Docks long range 

development plan and will provide on the average $2,697,000 in annual 

regional land enhancement benefits. McDuffie Island would not be 

used due to its relativelv low capacity and the marsh land that would be 

destroyed. 

BROOKLE'i EXPANSION AREA AND GULF DISPOSAL FLAN NO. 2, MODIFIED , (NED), 
Plate D-24 

95. Traditional methods fLr channel modification in Mobile Bay were 

developed on the basis of economic tfficiency and considered open 

water disposal of all the dredged dispcsal material in the bay. A 

plan such as this would maximize NED efficiency, however, this plan 
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has been dropped from consideration in the Stage 3 analysis sincecurrent 

standards do not consider it a viable,desin1hlP. or a<:ceotahl.e altem'ltiv". 

The plan was retain.,d that n•aximizes NED efficiencv orovides for 

deepening anJ widening the entran~e cliannel and the :r.ain bay channel; provides 

an anchorage area neDr the upper limits of the main bay channel; and 

provides a turning basin opposite McDuffie Island. The gulf entrance 

channel would be constructed by hydraulic hopper dredge and the material 

placed in the gulf disposal site. New work material dredged from the 

upper 7.4 miles of bay channel, the anchorage area and turning basin 

would be utilized to construct dikes along the perimeter of the 

Brookley disposal area and to construct fast land within the northern 

portion of the disposal area. The remainder of the new work material 

from the upper bay reach would be transported by hydraulic pipeline 

dredge to the southern end of the diked disposal area. New work ma-

terial from the lower bay reach would be loaded on dwnp scows by a 

hydraulic cutterhead dredge and transported to the gulf for dis1 osal 

in deep water. The mainter.snce material from the upper bay will Le 

t>ansported t~ the gulf for disposal and the maintenance material 

from the lower bay channel will be disposed of in the existing sites 

presently used for maintenance of the lower main bay channel. 

96. As with the preceding alterative, optimization studies were per

formed tc determti;e the level at d'?velopment that would maximize net 

benefits. These studies indicate that max...mum net benefits could be 

achieved from a crannel with dimensions conunensurate with a 55- foot 

depth main channel through Mobile Bay. A comparison of annual benefits, 

annual costs and net benefits for the 45; 50; 55-and bO-foot levels 

of development for the Brookley Expansion ~rea and Gulf Disposal Plan 

No. 2 is displayed in table D-10 . 
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Table D-10 

OPTIMIZATION OF BROOKLEY EXPANSION AREA 

AND GULF DISPOSAL PLAN NO. 2 

Channel Annual Annual Net 
Depth Benefits Charges Benefits 

45 fEH 12,597,000 9,138,000 3.459.000 
50 feet 22,646,000 15,192,000 7,454.000 
55 feet 33,130,000 21,967,000 11,163,000 
60 feet 38,956,000 34,335,000 4,621,000 

97. The optimum level of development for the Brookley Expansion Area 

and Gulf Disposal Plan No. 2 would provide a channel 57 feet deep and 

700 feet wide in the entrance channel and a channel 55 feet deep and 

550 feet wide through Mobile Bay. Also, commensurate depths would be 

provided at the anchorage area opposite McDuffie Island and the turn

ing basin to be provided in tha vicinity. 

98. Approximately 1047 acres of faet land constructed to about +17.S 

feet above mean low-water would be provided adjecent to the Brookley 

Industrial Complex. The plan would provide a disposal area for soft 

new work material dredged· from the southern portion of the upper main 

bay channel. This development is also compatible with the Alabama 

State Docks long range development plan and will provide on the average 

$2,697,001 in annual r-gional land enhancement benefits. McDuffie 

Island would not be used to contain dredged material because of its 

limited capacitv and the marsh areas that would be destroyed. 

GULF DISPOSAL PLAN 

99, The Gulf Disposal plan would enlarge the channels and construct 

the snchorage area ane ~urning t .ain, as does the Brookley Expansion 

plans. This plan difters in that new work and maintenance material 

from the upper bay would be transported by dump scows and disposed 

of in the deep water of the gulf, the diked bay diapo1al area would 

not be constructed, New work and mainten3nce from the lower bay 
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would also be disposed of in the deep water of the gulf. The 

olan would reduce the oresentnet rate of sedimentation in 

the bay and would prolong the hay's esturian life; however this plan 

does not provide any fast land development for future port develop

ment in the upper hay. 

100. As with the preceding two alternatives, optimization studies were 

perfonned to determine the level of development that would maximize 

net benefits. These studies also identified the 55- foot level of 

development for the main bay channel as the cptimum plan. A com

parison of different levels of development for the Gulf Disposal plan 

is displayed in table D-11. 

Table r.-11 
OPTIMIZATION OF GULF DISPOSAL PLAN 

Channel Annual Annual Net 
Depth Benefits Charges Benefits 

45 feet $11.067,000 $13,463,000 $-2.396,0QO 

50 feet 20,644.000 18,054,0QO 2,590,000 

55 feet 30,433,000 25. 787 ,000 4,646.000 

60 feet 35,260,000 :l3, 784,GOO 1,476,0QO 

CHANNEL WIDENING (Least Environmentally Damaging Plan) 

101. This alternative plan would forego any channel deepening, however, 

it would consider widening the _xisting main bay channel to reduce 

traffic delays, provide an additiondl increment of safety and modify 

existing dredged disposal techniques co provide for removing all 

nair•enance dredged material to the gulf for disposal. All ne..- work 

dredged material would also be disposed of in the gulf. 

102. This plan induces no •ransportation savings from deeper draft 

vessels but eliminates some traffic delays within the bay and makes 

a posit:ive .ontribution to improving circulation in t:he upper bay . 

The plan reduces the sedimentation of t:he hay by rei.·oving to the gulf 

approxil!lately 4.2 million cubic yards of dredged maintenance macerial 
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each year. This volume of maintenance material includes the mainte

nance of the existing project. It is qupstionable whether the plan 

would result in positive net environmental impacts; however, it is 

considered the least environmentally damaging alternative. 

103. The additional annual charges for this alternative equals 

$1,395,000. Compared to a reduction in traffic delay costs of a?proxi

mately $4,88~,000 the channel widening plan has a benefit to cost 

ratio of 3.5 and $3,489,000 net benefits. 

104. Other EQ measures that appear to have positive impacts on the 

bay involve features to improve circulation and water quality. Studies 

indicated that along the main channel between a point on the same 

latitude as the mouth of Dog River to a point about two miles to the 

north approximately 4.3 million cubic yards of material "'°uld nave to 

be removed to eliminate the ridges between the channel and adjacent 

bay bottom. This material could be placed by hydraulic pipeline 

dredge into the existing depressions located in the upper bay thereby 

reducing the tendency of concentrated low oxygen water developing in 

the depressions. Preliminary studies indicate this measure would 

cost approximately $~,000,000 to implement. This equates to an average 

annual cost of $414,000. In view of the cost, uncertainty 0£ existing 

impacts and benefits from measures such as this, IM>del studies should 

be performed to more accurately determine the effects on circulation 

i:k1or to implementing such measure. These model studies may show that 

creating openings in the causeway or other measure may achieve more 

djosirable and effective results for less costs. 

105. The establishment of ajditional oyster beci;; in Bon Secour Bay is 

another environmental measure that is considered desirable. However, 

this too depends on very accurate assessments of any changes to the 

circulation and resultant salinity variations that might be created 

by implementing any structural alternative. Hodel studies could 

furnish the needed data to investigate thia need further. 
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EFFECT ASSESSMENT 

106, Planning and formulation criteria dictate that plan~ considered 

for implementation be evaluated against the "without condition". This 

evaluation identifies i~pacts of the considered plans and determines the 

qualitative and, if possible, quantitative value of the change. The 

evaluation process also establishes the contributions of each plan 

to the planning objectives and systems of accounts. These evaluations 

permit a trade-off analysis and the ultimate identification of a selected 

plan. 

107. The effect assessment phase of the evaluatiou process endeavors 

to assure that all known and possible significant effects are taken 

into consideration. Effect assessment is carried out in terms of the 

economic, social and envirorunental factors which could be associated 

with plans considered for implementation. Areas of mea>ured impacts, 

as defined in Section B, include Mobile SMSA, the State 

of Alabama and the Natiou. 

"NO ACTION" PLAN 

108, The "No Action" alternative assumes the r,ontinuation of curr'"nt 

trends and provides the base for the evaluation of future alternative 

impacts. Analysis of this alternative develops the no project impacts 

and effects upon the study area. Projections based Jn the ''No Act:ion" 

condition are p~esented in the following paragraphs. 

109. Demographic Aspects. Projections for the "No Action" alternative 

indicate that the population of the Mobile SMSA will continue to in

crease from 377,439 in 1970 to 463,050 by 1995, and 502,SOC by 2044. 

OBERS projections indicate that by the year 2000 the population in 

Mobile County will reach 388,700 and Baldwin Count), 88,000. It is 

reasonable to expect that continued industrial growth in che study 

area will result in future population growth principally through inmi

gration. 
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110. Regional Growth. Regional growth projections under present 

conditions for the SMSA are based on Series "E" national projections 

Prepared by the Bureau of Economic Analysis. Employment anri earn

ings by industrial projectiona indicate continued economic growth 

under the "No Action" alternative and are swnmari:;:._,.; in table D-12. 

~otal P.mployment in the ftudy area is projPcted to increase from 

182,700 in 1995 to 204,800 in 2044. Earnings by industry are expec

ted to increase from $1.9 billion in 1995 to $4,l billion in the year 

2044. In 1995 the manufacturing se~-or is predicted to produce the 

highest earnings, 22 percent of the total, while the trade ar; · service 

sectors earn 17 end 21 percent respectively. By 2044 the services 

sector is projected to have the highest earnings (26 percent) followed 

by manufacturing (21 percent) and governmo.nt (17 percent). 

111. Community g~owth. Planning for future growth is a major problem 

facing the Mob!le SMSA. The South Alabama Regional Planning Commission 

(SARPC) hae proposed certain goals as the ends towards which planned 

development ~ay be directed. In SUllll!ary these goals include: !) a 

wide variety of suitable housing, 2) ample land and facilities to 

support economi~ growth, 3) protection, preaervation, and enhancement 

of the regions' major physical and environmental features, 41 a perma

nent open space system to provide recreational and agricultural areas 

and a reserve for the protection and conservation of natural resources, 

~) an integrated regional transportation system, 6) land use based on 

physiclll characteristics and location signficance, and i a sense of 

COlllllunity identification and citizen participation in local and 

regional affairs. General g~als for region wide conmunity services 

and human development have also been formulated. 

112. Under the "No Action" alternative it is projected that future 

grcwth in the study area will occur within ceveloped suburban dis

tricts, along major transportation facilities near urban arears, and 

close to existing development-generating activities. Economic speciali

zation is expected to continue necessitating the development of 

specialized employees. This trend is particularly applicable to dovntown 
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Table D-12 

PROJECTED l'Ol'IJlATION, EMP1D1Mll'IT AND EJUlNIN~5 (1000s of 1961 Ooll•ra) 
FOi. lC>BIUt SMSA, 1995-2044 

It.ea 1995 ~ 2044 -- -
Total Population 463,050 502,500 502,500 

Total Ellploywent 182,700 20f+,800 204,800 

Total Earning• $1,925,450 $4,097,200 $4,097,200 

Agriculture, Foreatry and 
Fiaheri•• 24,850 36,200 36,200 

Mining 3,400 4,600 4,600 

Contract Conatru.ction 141,200 269,600 269,600 

Manufacturing '+32,450 853,600 853,600 

Traneportaion, COlllll.unlcation 
and Public Utilities 163,250 314,100 314,100 

Wholesale and Retail Trade 320,400 615,600 615,600 

Finance, Insurance and Real 
Estate 115,850 21>4,900 264,900 

Services 419,JOO 1,056,300 1,056,300 

G<>ver11111ent 304,200 681,900 681,900 

Source: 1972 E OBERS Prc.jectiona: Regional ECOUGldc. Activity in the 
United States and Population &lid Economic Activity ln the 
United States and Standard Metropolitan Statistical Area 
(1972), Bureau of Econmnc Analysis, U. S. DeparClllent of 
c-rce • 
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Mobile which is predicted to continue as the area's center for finance, 

colllllunications, government, and service-related activities. 

113. National economic development. Projections indicate rhat the 

Mobile SMSA will maintain its role as the primary business activities 

center in the 12-county BE.1 i·egion. Because of its local:ion at the 

hub of an interstate highway, rail, and water transportation systen~ 

the city of Mobile is expected to retain its ;>ositlon as the wholesale 

trade center for the -region~ It is assu ed that under the "'No Actionu 

alternati\. .. e r'1e rate of gro~·th f'or industries in the s~udy area vill 

at least equal or be greater than the national growth rate. 

114. Transpprtat:ion. A comprehensiv€ pl'=in fur the deve!o~ent of trans-

portation facilities has Leen proposed for the study area by the SARPC. 

The estimated cost for impleme11ting ;.his plan has been set at over ~1 

billion, with high ... ·ay facilities in tne Mobile urban ,.,,.ea accountini> 

for more than oo percent of the tore.! costs. Mass transit systems are 

also being considered to re! ieve tue ever increasing traffic pressun~s 

placed upon the regirns highways. The number of local C""'lllercia l air

line passengers is expected to increase tenfold between 1968 and 1995. 

To provide "'" •dcquate air transportation system for the area the e..'<

pansion of the existing hdtes Field Airport may be required, as well 

as the location Jf two additional airports in outlying areas. The 

Alabama State Docks has recantiy purchased 143 acres of waicerfront 

property, rail lines, switching rights, and other facilities a.med by 

the Illinois Central Gulf Railroad to facilitate better port r~il 

traffic conditions. The railroad rights of way and svct~hing rights 

will be turned over to the ten::inal railway, ~ilich is also owned aLd 

operated by the State Docks. This action will open the McDuffie 

Island ccal tenninal eq..ially to all railroads St!rving the area. lt 

~ill also provide shippers with free and unobstructed access to all 

the existing and planned Y"'b'le River t~tminal facilities. 

llS. Projected waterborne c"""'1erce. Annual c<lllaerce sh~pped throu~h 

the Port of Mobile by deep-draft vessels has increased fn>n 14.4 
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the study area will continue to experience a level of growth. There

fore, the Division of Air Pollution Contrcl, Bureau of Environmental 

Health, which monitors Mobile County's air quality, is presently de

veloping an Air Quality Maintenance Plan for the county. The plan, 

which is mainly concerned with particulates, wil 1 cover the twenty

year period from 1975 through 1995, and will indicate the amient air 

levels resulting from this increased growth. It will then determine 

what, if any, additional regulatory measures will be necessary. New 

industtial development in the county will be subject to stringent 

regulations and extensive studies will be re1uired to insure that the 

standards will not be violated as a result of the new development. 

Since most of the study area's industrial growth is expected to occu1 

in Mobile r..ounty, Baldwin County is not projected to ex:1erience serious 

dcgredation to its air quality. It's also expected that when final 

compliance with Federal automobile emission standar<'s is achieved, 

there will be a substantial reduction in the photochemical oxidanr 

level. Stringent controls of new industrial development will also be 

necessary to assure this. 

i1n. Housing. With or without the considered project, the present 

pattern of residential development is expected to continue, with heavy 

growth areas to be located west of the city of Mobile and south to 

Theodore. The completion of 1·10 across the bay should result in 

Baldwin County becoming more attractive to residentia~ development. 

120. A survey conducted for •ae South Alabam'l Regional Planning 

Commission indicates that, while there is a high demand for apart

ments in the city of Mobile, the greatest demand is for single-

fam' ly dwelli.ng units. The Planning Commission has established a 

number of housing goals including special home-purchasing assistance 

to low-income groups, rehabilitation of substandard housing, and the 

stimulation of a rate of housing construction adequate for an expand• 

ing population and to alleviate existing overcrowding. The Commission 

also hJpes to pr;went "urban sprawl" by encouraging residential growth 

in geographical groupings balanced by permanent open spaces. 
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121. Displacement of people. As previously stated, the Mobile Harbor 

area is expected to require additional dock facilities without regard 

to deepdraft navigation improvements in the Mobile Sh1p Channel. Tl.ere 

is little residential development in the project area. Most of these 

existing houses are in a delapidated condition and are currently sub

ject to urban renewal programs. Therefore, increased dock activity is 

not expected to affect the displacement of residential dwellings. 

122. Esthetic Values. Under the "No Action" alternative, esthetic 

values in the project area are expected to undergo changes as the 

region responds to the need for industrially developed land and ex

panded harbor facilities. This expansion can be expected to reduce 

the amount of open space lands, to render the area less desirable for 

recreational activities. 

123. Community Cohesion. Selection of the ''No Action" alternative 

should not significantly affect future community cohesion in the 

Mobile SMSA. Certain groups within the region would be pleased with 

this decision while others would regard rejection of harbor improve

ments as a blow to the economic well-being of the study area. 

124. History and archaeology. A decision not to implement any modi

t1cations to the Mobile Ship Channel now under consideration would not 

affect historical or archeological resources in the study since no 

r.ew construction would take place. 

125. Water and land use. As the population in the study area continues 

to increase, more land now used for uther purposes will be converted to 

urban and built-up uses. This :rend is expected to continue even with 

no additional harbor imprPvements. The bulk of new industrial develop

ment will probably occur as an extension of existing industrial areas 

in order to take advantage of existing power, water, highway, rail, or 

seaport facilities. Therefore industrial growth is projected to expand 

prima1ily along upper Mobile Bay, north along the Mobile River, and 

south in the Theodore Industrial Park. Concomitant commercial develop

ment is expectetl to occur in the areas of residential development 

previously discussed. Appendix 5 
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126. Anticipated growth will create conflicting demands for the studv 

areas' fresh water resources. Much new industry is locating in ~he 

region to take advantage of this resource. Continued population growth 

will also require large amounts of fresh water, 

127. Projected recreation uses. At present the general project area 

provides a variety of rP.creational opportunities, i«cluding hunting, 

fishing, swimming, boating, bird-watching, etc. Assu.ming "No Action", 

projected industrialization and increased water-borne commerce is ex

pected to claim further undevelo?ed land in the p1oject area. Estuarine 

areas and wetlands along the bay may continue to be lost, reducing availa

ble wildlife habitat, resulting in a lowering of species diversity and 

population densities, and lessening recreational opportunities for the 

outdoorsman. Also, increased barge and deep-draft vessel traffic 

associated with economic growth and the Tennessee-Tombigbee Waterway 

may interfere with some "'ater-oriented activities. 

128. Environmental Effects. Sone ecological trends occurring today 

can be expec.ed to continue even without the structural modifications 

under consideration for the Mobile Ship Channel, The profile of exist

ing conditions for Mouile Bay, outlined in Section B of this appendix, 

indicates that considerable environmental stress regularly occurs in 

the bay's estuarine and marine ecosystem. The two wost obvious indi

cators of this condition are the "jubilees" and the an~ual closure of 

the bay to the harvest of oysters. However, such events have been 

recorded since early historical develupment in the Mobile Area. 

129. In the absence of changes to the existing project, fctur~ main

tenance would continue to be performed according to current p,-actice. 

Approximately 3,824,000 cubic yards of sediments would continue to be 

removed annually from the Mobile Bay channel and placed in open water 

on both sides of the channel along its entire length. Approximately 

2,000,000 cubic yards of material would continue to be removed fro~ 

the Theodore Ship channel and placed in the Theodore Island containment 
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area. Approximately 225,000 cubic yards would continue to be removed 

from the bar channel and placed by hopper dredgP. over 4.4 square miles 

of open gulf bottoms. Approximately 1,150,000 cubic yards would con-

tinue to be removed 

is currently placed 

ft~m the river channel. Material from this reach 

in contained 
harbor. However, future capacity is 

areas adjacent 

limited and known 

to the upper 

available areas 

do not pr~sently provide storage for more than an additional 16 years. 

Severe environmental constraints tend to retard further development 

of upper harbor disposal sites into _djacent ~etland areas. Plans to 

accommodate this futur 

cerned parties. 

uirement have not been de,,eloped t. • the con· 

130. Disposal of material dredged from the bay channel will cont~nue 

to disrupt the benthos within the disposal areas. Organisms include 

poly~haete worms, nemertean, crabs, shrimp, mollusks, and e~hinoderms. 

Motile species normally either avoid or leave the dispo9al areas while 

the non-motile forms are dire.ctly covered by the dredged material. mud 

flow, or heavy siltation within 1,200 to 3,5.00 feet from the disposal 

site. Since recovery of the benthos does occur, the total ecosystem 

loss resul tl .• 1g from this ciisposal technique has not been fully docu

mented. Applicable studies to date indicate that it is a r~latively 

minor impact well within the resiliency of the estuarine sysLem pro

vided that existing circulation patterns are not altered. nte approxi

nate community structure of the dredged and disposal areas is essentially 

fully reestablished within nine to eighteen months, after each mainte· 

nance operation. Since n:aintenance at any one reach repeats on a two-. 
year cycle, significant recovery and utilization char&~terizes the dis-

posal sites, prior to resumption of pertubation by dredging. 

131. Mainter.ance dredging in the Mobile Harbor channels with dispvsal 

in open water also results in a temporary increase in turbudi~y. A 

stu<ly by Brett (1975) indicated that dredged materi:•l p<aced in open 

water stabilizes within a r.ine-month period and then becomes difficult 

to resuspend because of the high concentrations of clay particles. It 

was also concluded from the study that turbidity produced by dredging 
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is transitory and lasts one to two days. This finding indicates a 

very short-term effect on light penetration and a consequent negligi

ble effect on light dependent plankton populations and sight-feeding 

fish. This effect is also minimized in Mobile Bay by the high natural 

£tate of turbiditv. 

132. Water quality is also affected by the high chemical and bio

chemical oxygen demar.ds a~sociateu with finely-sorted channel sedi

ments. Resuspension of these sediments result:s in a temporary reduc

tion in dissolved oxygen. The channel sedimerts contsin moderately 

high concentrations of several trace elements. Windom (1973) concluded 

that dispersion of t:he sedi.mentn by dredging was nor fo1lowed by met:al 

release of any significant quantity, except possibly in the case of 

zi:ic and iron. It was further shovn Lhat variations in metal levels 

in the bay show no relation to dredging activities, hut were more tn

fluenced by natural processes such as runoft. In~reased levels of 

metals in the water column were found near the disch2rge end of the 

dredge pipeline, but wer•, highly localized. 

133. 1n order to detetmine the potential r~le~se of contaminants in 

the dredged material to the receivin:1 water column, the Corps of Engi

neers and the Environmenral Protection Agency developed the elutriate 

test. It is desig.ned to quar,tify the in!rease in concen~r-ation of a 

given constituent in the pcoposed receiv._ng water (dilution ~ater) 

after "' sediment sample has been added v~cgorously to the diluc ion 

water~ simulating the actual d~edging conditions. ln 197~ surface 

layer sediment samples were collected froo 27 stetior.s in the ~obile 

Ship C~annel to assess the effects of maintenance dredging and dis

posal of the material. Physical and chemical characteristics of 

these SE'diment:s are discussed in Section C of this annendix. Elutriiote 

analyses (see attachment D-1) performed on eight of the sediment sam

ples indicated th2.t the nut:rient related constituents, such as ammonia 

nitrogen, total Kjeidahl nitrogen, dissolved phosphorus, and to~al 

organic carbon most often demonstrated a potential to be released into 

the water column. It was concluded, from a nutrient standpoint, that 
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the release of the constituents would not be expected to create ad-

verse water quality conditions in unconfined areas of Mobile Bay. A 

scavenging trend was noticed for metals in most of the samples analyzed, 

resulting in lesser concentrations in the elutriate waters than in the 

dilution or background waters. Based on the results of the elutriate 

test, it was found that there would be an increase in the concentra

tions of copper cadmium, lead, nickel, and iron, but the increase 

would be limited only to the area of the jnmeciate discharge. 

134. The imp~ct of disposal from the bar channel is similar to the 

6pen-water bay disposal. The primary difference is that the emptying 

of the hopper dredge within this area has resulted in a buildup of the 

sea bottom. The process generates large ciouds of suspended solids 

upon deposition. The ime required for the induced turbidity to dissi

pate has not been specifically documented, but it is considered to be 

less than one day. Solid material from the dumping action traps and 

smothers many organisms living in and traveling through the water 

column above the dumping grounds, as well as bottom organisms. Fish 

are frequently seen 3umping from the water witl>in the area of the turbid 

water. It is not knc" whetner they are being pursued by larger predators 

and have soubht ~over within the turbid water or if they are jumping to 

avoid the increased turbidity. 

135. Since both Sand and Dauphin Islands are presently experiencing some 

erosion problems, it is highly probable that the present maintenance 

project will be coupled with some sort of beach nourishment program in 

the future. The principal impediment to the inmiediate implementation 

of such a program lies in the existing lack of a sufficient number of 

hopper dredges which h'1ve pump-out capability. As more dredges with 

this capability become available, the material from the outer bar would 

be pumped into the littoral drift system of Sand and Dauphin Islands. 

136. Two samples have been t1ken along the bar channel during prepara

tion of the Mobile Harbor Operation and Maintenance Envirorunental Impact 

Statement. The physical characteristics of both these samples are such 
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that they are excluded from the requirement of elutriate analysis 

and are considered acceptable for open-water disposal. This material 

is characterized by a ver: high percentage of coarse sand with 

approximately 7% silts and clays. The silts and clays are responsi

ble fnr the curbidity increases during the loadin5 and unloading of 

the loop per dredge. 

137. Disposal of 1redged material along the Bay Channel is thought to 

have modified circulation patterns in the bay (~ay, 1973). Jubilees 

are considered to be caused by salinity stratification in sinks crea

ted by shoals in the lower bay and by spoil banks from the ship 

channel. May reports that the natural shoaling and spoil from the 

channel ha•Je damed most of the bottom water on the eastern side of 

the bay rrcventing its regular exchange with the Gulf. Organic matter 

and woody debris accumi.;late in these sinks, and bacterial d<>compositicn 

of this organic matter during summer when waters are stratified causes 

oxygen depletion in bottom waters of the sinks which, under certain 

conditions, m4y move shoreward causing a jubilee. The m~rtality 

c:aused by this phenomenon has not been assessed, nor has Lrs impac[ 

on the trophi..: dynami.cs of the bay ecosystem been established. Recent 

surveys by the Corps sugbest that the buildup of material alongside the 

channel is not as extensive as has been previously suggested. There 

has been a buildup of material in the upper third of the bay west of 

the ship channel and to a lesser extent on the east side. Evaluation 

of the surveys reveals that the presently existing volu.'lle of material 

along the channel is less than the volume of material involvec! in 

initiai dr~dging alone. Consequently, it is considered that the lighter 

maintenance material does not accumulate but is redistributed !>y wind, 

wave, and tidal action. Disposal operations in the lower bay have 

not resulted in a ·ignificant accum~lation of the dredged material. The 

Mobile Bay Technical Comrni•tee Report (1973) concrnded rhat the ~pparent 

existenc<' of depressed dissolved o·:ygen conditions pri,•r to the con

struction of the ship channel indicates that the 1>resent physical modi

fications to the bay are not the sole ca11ses of existing water qu<'lity 

conditions. The contribution that the ship channel ar.d disposal mounds 

make on circulation patterns and water quality conditions is not known. 
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BROOKLEY EXPANSION AREA AND GULF DISPOSAL PLAN NO. 1, MODIFIED 

138. The optimum level of development for this plan would be provided 

and maintained at an additional annual cost of $22,02~,000. Net Pene

fits from the pl~n would be $11,102,000. This plan would provide for 

disposal of the 143 million cubic yards of new work material as well 

as all future maintenance material over the 50- year economic life 

of the plan. Approximately 65.3 million cubic yards of new work 

dredged material would be placed in the diked disposal area in the 

upper bay and 77 .8 million cubic yards of new work material will be 

transported to the gu:f for disposal. An average of 4.7 million cubic 

yards of dredged maintenance material will be transported annually to 

the gulf for disposal. This inrludes 4 million cu~ic yards for the 

existing project ar,<i O. 7 million cubic yards induced hy the alternathe 

plan. 

139, Direct benefits. Direcr benefits that would be realizea unaer 

this alternative plan are in the form of deep-drait transportation savings 

and land enhancement. Transportation saving~ will be realized during 

the construction period, however, for the purpose of this study thesebenefits 

were not considered. Also, the improved efficiency of the harbor will 

eli,dnate traffic delays due to constrained one-way traffic :in the main 

channel, lack of anchorage areas in the upper harbor and limited turning 

areas. 

140. Socio-economic Impacts of the Considered Plan. !ls previously 

discussed, certain socio-econom1.c trends expected to occur L'l the area 

under the ''No Action" plan would be incHed by an unquantifiable amount 

with ::onstruction of this alternaUve plan. There would be an increase 

in population, employment, housing, industrial and cO!llDercial development, 

water borne commerce, and port expansion. As the population in the 

stlldy area continues to grow more land now used for other purposes will 

be converted to urban and built-up uses. This is particularly true for 

t.he heavy growth areas west of Mobile and south of Theodore. Baldwtn 

County is also becoming more attractive to residential growth. Concomitant 

commer~ial develnpment is expe~t~d to occur in the areas cf residential 

development. The location of the :industrial spine in Mobile is not expected 
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to change significantly, although the demand for industrial land will 

increase. Industrial growth is projected to expand primarily along upper 

M0bile Bay, north along the Mobile River, and south in the 'flleodore Industrial 

Park. Expansion of port terminal and handling facilities is also expected to 

occur with the proposed upper bay disposal site being a primary area of 

expansion~ 

141. De'llographic aspects. Any population increase as a result of deepening 

the main ship channel would be in~ignif icant to the BEA region or the 

Mobile SMSA. Any increase that might result from the implementation 

of the Brookley fill area would occur in the SMSA. 

142. Popu_._ation density. No measurable impact. 

J43. Population mobility. The increased level oi industrial 'llld commercial 

activity in the project area is expected to be accfJ!'lpanied with an in

migration of populat;on. An out-migration could occur, however, if 

adverse envirorunental effects were to result from implementation o! the 

pro3ect or residential properties were purchased for industrial or commercial 

use* 

144. National econom~c development. Implementation of a channel deepening 

Plan would enhance national economy by improving transportation and handling 

facilities for ures and coal, among other items. The plan should also 

improve U.S. competition in foreign trade in these items. Transvortation 

savings for imported materials would enhance the manufacturing competitivenet. 

of the products proposed with the above bulk and other items. 

145. Noise. Noise from highway traffic and industrial activities are not 

significantlv high at present, but the level of noise from these sources 

is expected to increase as a result •c project implementation. Noise from 

other sources is either negligible or of short duration. Construction 

noise, for example, may be intense, but is of only a temporary nature. 

]46. Esthetics. Esthetic effects which can be attributed to the Brookley 

Expansion plans generally fall ir.to three categories: visual effects, 

odor and noise. Because of the disposal of dredged material adjacent ~o the 

Brooklev shortline human activities associated withterrestrislesthet~~ purs~its 

would be affected. Conversion of land use would be rendered less 

desirable for residential and recreational use from the standpoint of 

esthetic amenities. 
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147. !lousing. Adequate land is available in the surrounding areas 

for residential developments associated with any population increase. 

1411. Displacement of people. Student housing units are located on 

state property near the proposed Brookley fill area. The state is 

avare that such developments in their immediate vicinity "°' ld not tak2 

pl~ce for a number of years and that t~e residents can be relocated 

without any social impact. 

149,· Health. The location of additional port facilities and increa.~es 

in the number of vor'..ers in the are~ rill increase the citan.::es of indu,;

st:rial accidents. ::.ere is no apparent shortage of health facilities 

in this area. 

150, eommunity C.ohesion. Since the impleuentatian of the Brookley 

fill area iaipl!es the displacement of some oeonle. c...--itv -:nheston 

as it now e:dsts in the illlllll!diate area vauld be dbruot:ed to a certain. 

degree. The quality of life, 1 He stylEa, and the re.lationships ~>etveen 

persons in the cammunitv are "ot likel} to change. 

151. Selection of this plan vould not be expa:.ted to significantly effect 

community cohesion in the Mobile SMSA. Certain ~roups within the region 

vould regard the hacbor i!llprove .... nts as a l!lajor boost to the economic 

well-being of the study area while others would be skeptical of alteratior.s 

to the bay. 

152. Anticipated growth will create conflicting det>:>a11ds for the hl:»dy 

areas• fresh water resources. Much new industry is locat.ing in the regioa 

to take advantage of the 1:<"SOUrce. Conlinued population growth will 

also require large amounts of fresh water. 

153. Water quality. Water pollution associated "1th the incteased 

development: of the area will be a major concern. As indic _,>;o;ci in Section 

B.of this report a vater q,,elity management plan for MobiJa ~ Baldwin 

Counties has been developed by the South Alabama Regional Planning 

Commission in c0111pliance with Section 208 of PL 92-S!IO. In order to 

effectively improve water qualitv 

goals, the 208 stui;fv indicated t1 

asqure atLainaent of water quality 

~.:.onat structure is need,.; t-r· 

coordinate tl•e va'ious city and agency water quality plans and standards. 

Such a structure wo-J]d also f aclliLate the study of p~int and non-point 
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sources of pollution and other water qualicy problems from a basin-wide 

perspectiv~ on a continuing basis. If the recommendations of the 208 

study are adopted locally, certified by the Governor and approved by 

the Enviro1mental Protection Agency, then the Sout:; Al,.bama Regional 

Planning Commission, in conjunction with the Alabcma Water Improvement 

C~lll!'liSsion, will be assigned the responsibility to carry out the area

wide managewent progrl!l!I. 

15~ Air Pollution. Since the study area is predicted to exp.!rience a 

continued growth level, the Division of Air Pollution Control, Bureau of 

Environmental Health, which monitors Mobile County·s air quality, is 

presently developing an Air Quality Maintenance Plan for the Co·mty. The 

plan, which is mainly concerned with particulates, will cover the 

twenty-year period from 1975 through 1995, and will indicate the Bl'!bient 

air levels resulting from increased growth. It will then determine 

what, if any, additional regulatory measures will be necessary. New 

industrial development in ~he county will ~e subject to stringent 

r~gulations and extensive studies will be required to insure that the 

standards will not be violated as a result of the new development. Since 

most of the study area's industrial gr°"'t" is expected to occur in Mobile 

County, Baldwin County is not projected to experience serious degredation 

to its air quality. lt 's also expected that when final eO"!pliance With 

Federal automobile emission standards is achieved, the~e will be a 

substantial reductirn in the phot:ochemical o:ddant level. Stringent 

contcols of new industrial development will also be necessary to assure 

this. 

155. Environmental Effects. Pri,,.ary er.vironment:al impacts of this 

plan would be associated ~ith; (1) channel cO'lstruction and subsequent 

maintenance dredging operations, (2) construc:ion and stabilization 

of the expansion area in the upper bay, and (3) offshore disposal of 

dredged material. 

156• Iropac ts of Channel Construction. About 700 acres of bay bottom 

and ~20 acres of near shore bott:om would be coillmitted to the enlarged 

i h · t·ng channels. From a channel in addition to the areas n t e exi..s i 

i · t •.hi·s i·mpacc is consid~reri adverse since benr:hic productivity v ewpoin L 
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prod•1ctivity is expected to diminish by approximately 80 percent. How

ever, Swingle (1977) and others have indicated that the existing ship 

channel supports a more diverse fish fauna than the balance of the bay. 

Also, deep channels tend to provide a thermal refuge during the passage 

of cold fronts. 

157. During construction and meintenance dredging of the channels 

some turbidity would be created along the bottom in the immediate 

vicinity of the dredge cutterhead. Huston (1976), studying a cutter

head dredge operating in Corpus Chr~~ti Ship ~hannel (predominantly 

clay ::\Rterial), found that little of the turbidity ere.at"<! b:; the 

cutter went into the upper water column, especially from depths of 30 

or 40 feet.· Increased turbidity caused by the cutterhead would be 

considered to be minor and of short duration. 

158. A salinity wedge extends from the Gulf of Mexico along the bottom 

of the existini Mobile Ship Channel and up the Mobile River. rte salinity 

concentrations vary seasonally according to river discharge with :ligh 

concentrations {approximately 16ppt) extending as far upstream as river 

mile 10 during low flow. According to model studies the enlarged 

channel would allow more of the high salinity gulf waters to travel 

northward through the bay and thereby increase the salt wedge intrusion 

in the river. The upstream boundary of th~ wedge would remain some-

what unchanged, however, the lower 5 miles of the river would be subject 

~o salinity intrusion for longer periods than presently experienced. 

The result could be a slight northward migration of the limits of some 

brackish saline species of flora and fauna along the Mobile River. The 

overall hydrologi~al modificaticjs to the bay related to the enlarged 

channel and disposal plan are discussed in more detail under the 

cumulative impacts subsection in following paragraphs. 

l.SCl. Impact of Disposal in Bay. Under the Brookley Expansion plan, a 

total of approximately 1, 710 acres of upper Mobile nay bottoms would 

be covered with material dredged from the upper bay. The area is 

relatively shallow and ranges from four to six feet in depth, except 

for two deep holes. The area which would be filled constitutes approx!-

mately five percent of the bay's bottom 
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These bott0111s are used in sport-shrimping effort and the shoreline 

furnishes recreational opportunities, including softshell crabbing, 

ca~tnetting for mullet, and floundering. However, no quantification 

of the annual use of the area is available. Swingle, Bland, and 

Tatum in ~ study on the 16-foot trawl fishery reported that the majority 

of the sport fishing effort in the early spring and late fall was 

directed toward upper Mobile Bay and that approximately 14.7 percent 

of the 5, 727 fishermen owning trawls launch in the Dog River-Deer 

River area. Some of these fishermen undoubtedly travel up the bay 

to shrimp and utilize this area. The effect of removal of this area 

from production in the estuarine system is not known. However, the 

area does serve as a significant nursery for many valuable species, 

especially shrimp. 

160. Bottom sediments in the area are classified as &ilty sand, clayey 

silt, and sand-silt-clay mix. According to Parker (1973), the produc

tivity of the benthos and nekton is closely tied to the kinds of sedi

ments on or in which animals li\e. Unconsolidated sediments with the 

highest standing crops are usually poorly-sorted sand-silt-clays or 

=layey sands of sandy silts, while the poorest sediments for animal 

life are well-sorted, pure fine sands or clays (Parker, 1969). Parker 

(1973), however, included the upper thir.f of Mobile Bay in his classi

fication of areas which were least sensi•:ive to increased or additional 

dist:urbance. May (1973) in a study on d·cedging indicated that both 

standing crop and diversity are lower on the west side of the bay th3n 

on the east side and that the ship channel seeined to form an effective 

barrie: between the habitats. 

161. larker (1960) described the upper bay bottom which would be 

filled as supporting river-influenced, low-salinity benthic assemblages. 

Approximately 20% of the bay is characterized in this manner. The domi

nant benthic organi~m in this portion of the bay and down to Dog River 

is the brackish water clam, Rangia cuneata. Clams smaller than 30 mm 

are utilized as food by many fishes, crabs, and ducks. Hopkins, et ~ 

(1973) has examined Rangia as an overall indicator organism which 
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could be used to determine the effects of engineering works on the 

biota of coastal waters. The most critical factor in determining the 

future of Rangia population is in the pulsing of freshets into an 

embayment, which would not be changed bv implementation of this alterna

tive. Although the remaining population outside the fill area would 

not be directly affected, the fill would destroy a large percentage 

of the existing populations. 

162. The Brookley Expansion anea would abut an existing man-made fill 

area. This area is churacterized by about 70 acres of marsh which has 

voluntarily established along the shoreline. Plant species mainly 

include Panicum sp., Phargmites communis (connnon reed), Juncus roemeri

~ (black needlerush) !:!Jdrocotyle umbellato (pennywort), Iva frutescens 

(marsh elder), Myrica cerifera (wax myrtle), Quercus nigra (water oak), 

Zizania aquatica (wild rice), Spartina patens (salt meadow hay), Salix 

nigra (black willow), Cladium jamaicense (sawgrass), Baccharis halimi

folia (groundsel tree), Typha latifolia (common cut-tail), Daubentonia 

punicea, and Pin us 3'.· As <ndicated by some of the above species, a 

large part of t'.1e wetlands area has been significantly dieturbed by 

trash dumping and fill activities. Construction of the Brookley 

Expansion area dlsposal ~ite would eliminate this wetland area. How

ever, a well designed marsh establishment program could offset the 

wet lands loss. 

161 A number of detailed studies have been conducted in Mobile Bay 

over the past decade evaluating the effects of open water disposal of 

dredged material. Recent studies conducted as a part of the overall 

OOE Dredged Material Research Program have utilized both the elutriate 

and bioa£say techniques of analysis. Results of these studies are 

summarized in following paragraphs. 
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164. Windom (l973) investigated changes in heavy metals concentra

tions resulting from mainter,ance dredging of the Mobile Ship Channel. 

Metals studied were: iron, cadmium, copper, lead, mercury, and zinc. 

He conluded thc.t dispersion by dredging is not followed by metal re

leases vi any significant quantity egcept briefly in the case of zinc 

and iron. It was further dete..mined that variations in levels of 

various metals in waters of Mobile Bay showed no relation to dredging 

activities but appeared to be more intluenced by natural processes 

such as r"unoff. Slightly increased levels cf metals in the water 

column were found near the discharge end of the dredge pipeline but 

these were very localized. May (1973) had similar findings when 

studying channel dredging in lower Mobile Bay. He concluded that the 

dredge effluent did not increase the levels oc dissolved heavy metals. 

165. Lee et.al. (1978) conducted a water quality study related to the 

June 1976 Mobile Shiµ Channel maintenance dredging near ~iddle B3y 

Light. Modified elutriate tests perfotmed with the channel sediments 

and site water prior to dredging indicated that maganese and iron 

would be releaseu to the water colwnn. Both nickel and copper were 

removed from the waters while no significant changes occurred for 

cadmiwn, chron:ium, zinc, and lead. Total ammoniwn and ammonia also 

dlsplayed a tendency to be released to the water colwnn. Bioassays were 

performed with the elutriate waters to determine the effects on grass 

shrimp Palaemonetes pugio. No toxcity was observed during the 96-hour 

tests. Results of field tests of the actual dr~dge discharge were 

comparable to the elutriate tests but indicated only local increases 

in pollutional constituents in the water coltunn directly associated 

with the initial mud-water matrix discharged from the dredge pipe. 

As a result of the Mobile Bay study an<l similar studies of other 

dredging projects, Lee et al concluded that the relacively rapid dis

persion of any released contaminants .lt the disp-:>sal site creates a 

situation where the likelihood of significant toxici•y or bioaccumula

tion of contamiuants present in the dredged sediments is very small . 

166. Shuba, Carroll, and Wong (1977) conducted alGal bioassays utilizing 
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Dunaliella tertiolecta exposed to various combinations of elutriate and 

disposal site water concentrattons for Arlington Channel. They as~erted 

that an algal bioassay of the elutriate could indicate the bioavailability 

of constituents released from dredged material and the possible effect on 

phytoplankton productivity at the disposal site. Elutriate anaylses 

indicated ammonia-nitrogen, TOC and TIC were rEleased from all Qf the 

Arlington Channel sediments sampled. Some orthophosphate was removed 

by all sediments. For the heavy metals, manganese and to a more limited 

extent lead and nick~l were released for all sediments. Results of the 

b1oassay analysis indicated a trend of inhibition to the :rowth of 

.!! tertiolecta. When nLltrients were added to the elutriates growch yield 

increased significantly. Since aw.mania nitrogen was released from all 

sediments a separate experiment was conducted nsing .!! tertiolecta and 

concentrations of ammoni~~ up to 49 ppm. The ammonium study demonstrated 

that the concentrations of ammonium plus ammonia found in the elutriates 

were not toxic to the test algr. It was suggested that the algal growth 

in the bioassays could have been affected by the high concentrations of 

manganese in the elutriates. 

167, In 1974 the Mobile District Corps of Engineers collected sediment 

core samples from along the alinement of the Mobile and proposed Theodore 

Ship r,hannels. Figure D-13 shows the location of the sampling stations 

in respect to the approximate limits of dredging for the channel con

structio~. Analyses (data contained in Section B, Appendix 5 and Attach

ment D-1, App~ndix 5 included physical, chemical, heavy metals, 

bacteriological, and pesticides by the bulk analyses technique, and 

elutriate analyses for chemical and heavy metals constituents. Re-

sults of the elutriate analyses for the sanrly upper bay sedi.mentE were 

nimi 1.ar to the elutriate findings of Lee et al. (l978) and Shuba 

et al. (1977) in that the nutrient related constituents, such as 

a11111onia nitrogen and tvtal kjeldahl nitrogen, displayed the greatest 

potential to be released to the water colwnn. Analyses of heavy 

metals in the dik~ construction material however, indicated only 

nickel and zinc would be released to the water colwnn. The EPA Quality 
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Criteria for Water_, 1976, indicates that concentrations of nicke ! 

below 100 ppb should not be harmful to marine organisms. The con

centrations of nickel associated with the dredging operation are 

well below that value (54.5 ppb). Although there are no specific 

criteria for zinc the increased concentrations would be relatively 

small. Based on the results of the previ0usly discussed studies 

of dredging activities in Nobile Bay, any release of pollut:ional 

constitu£nts to the watei col~~n would be expected to be transi

tory and limited to the L'lll"lediate vicinity of the discharge ;ooint. 

168. Lackey, et al. (1973) studied the effects of maintenance dredging 

of the Nobile Ship Channel on selected biological parameters. It was 

concluded from the study that the dredging did not influence the con

ce.itrations of coliform bacteria in the water around the dischan;c, 

in the sediments of the disposal area, or in the sediments elsewhere. 

Consequently dredging and disposal of the dredged material for the 

proposed project would rot be expected to modify water quality from a 

bacteriological st;.ndpoint. 

169. water quality in the vicinity of the disposal operation will be 

affected by high chemical and biochemical oxygen demands associated 

with finely-·sorted channel sediments. Resuspension of these sediments 

results in a temporary reduction in dissolved oxygen. Lee et al. (1978) 

associated depressed dissolved oxygen levels to the high suspended solid 

concentrations in the inunediate vicinity of the dredge discharge point. 

170· T_ncreased turbidity and suspende.: solit!s concentrations would be 

associated with the island and expansion area during construction and 

stabilization. The term turb;_dity properly reZers to optical propert!.es 

of water having to do with light absorption and scatter, ~ut turbidity 

is commonly attributed to suspended sediments alone. It is used in this 

sense to refer to a broad spectrum of conditions, varying from what can 

essentially be considered a highly fluid mud, having several grams of 

particulates per liter, to particle suspensions of a few milligrams per 

liter, which appear clear to the eye. Varying ranges of turbidity are 
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expPrienced in most aquatic ecosystems, including Mc>'lile Bay (lS-loo+ 

JTU's), [O which reaident fauna and flor11 are adapt>cd (:Ursch, et al. 

1978). Background suspended solids values have been docwnented to 

range from 4 to 144 mgl (May, 1973) for Mobile Bay. 

171. Nichols and Thompson (1978) conducted a study of turbidity and 

fluid mud flows associated with Mobile Ship Channel maintenance 

dredging near Middle Bay Light in June 1976. The discharge was conducted 

with a 24 inch pipe submerged five feet below the water surface a· 
0 approximately a 30 angle. Results of the study indicated that the 

4isposal increased suspended solids in near-surface ~ater above back

ground in a zone ext<nding about 1,000 feet along the axis of a plume 

from the discharge point. Corresponding near-bottom concentrations 

extended more than 1.950 feet and laterally about 1,300 feet from the 

disd.arge point. The discharge plume disappeared 1.1ithin t'"'o hours 

after the dredge dischaic~ was stopped. An esi:.imated 99 ?ercent of the 

dredged material accumulated as dense suspe~uiions of ~luid mud along 

the bay t>ottom ·with concentrations ranging from 10 to 480 g/l. The fluid 

mud extended more than l,600 feet from the discharge point at a thick

ness of .about fi"\e itiches~ 

172 Brett (197S) conducted a sediment dispersion study ,,f the main

tenance dredging operation studies by Windom and Lackey. It was re

ported that the dredged material moved from the discnarge as a ~eenrler

ing stream and uC<'lsionally resurfaced. These patches of suspended 

mateiial occurred to" a maximum distance of 2,~00 to 3,000 feet from 

the point of discharge. Mud flows were observed to move a distance 

of about 5,000 feet, while small concentrations of fine m~terials 

move up to 4,000 feet from the discharge. Brett also con~:ud~d that 

turbidity produced by dredging settles out within one to two days, 

and that the dredged material probably stabilizes in at least nine 

months and t n becomes difficult to resuspend because of the high 

concentration of clay particles contained in the dredged material • 
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173. The disposal operations would increase suspended solids through

out the area during the period of construction and stabilization of 

the dikes which may involve a period of several years. Heavy sus

pended solid concentrations would be expected in the area of construc

tion, but small quantities of colloidalsized particles of dredged 

material would br transported by currents and tides and could be ex

pected to visibly increase turbidity over a wide spread area• of the 

bay. Th~ area that would be influenced by excessive turbidity would 

include the disposal site and those areas which would be temporarily 

disrupted by mud flows. Under worst-case conditions, utilizing the 

findings of Brett (1975), during construction of the upper b~y ex

pansion area approximately 1,300 acr<s of water bottoms west of the 

ship channel off Brookley would be subject t~ impact by mud flo~. 

174. Conceptualized impacts of excessive turbidity and suspended ma

terial which may be encountered in the bay include interference with 

filter-feeding activities of invertebrat~s, irritation and clogging 

of the gills of fishes, and interference with plant photosynthesL due 

to shading effects. The response of aquatic organisms to turbidity 

are frequently difficult to determine because they may be due co a 

wicie variety of causes, including, but not limited t.;, the following: 

concentration of suspended solids, the number of particules in sus

pension, their densities, size distribution, shape, minerology, sorptive 

properties or presence of organic matter and its form; iuherent physical, 

chemical, and biological characteristics of each site; and antagonistic 

and synergistic effects. Other variables, such as the interaction be

tween the solids, temper•ture, and dissolved oxygen, frequently affect 

aquatic organisms before and during the increase in turbidity. For 

a more precise understanding of the impacts d•1e to turbidity suspended 

solids and mud flows ot. the nat~ral resources of Mobile Bay, the 

following parS1neters are discussed in more detail: Habitat, primary 

productivity, benthic assemblages ~benthos), invertebrates, planki.'n, 

nekton, fishes and aesthetics. 

175 · As discussed in paragraph 160 the area arounet the disposal sit:e 

would be blanketed-with a thin layer of material which would 

result in habitat alteration. According to St. Am.ant (1972) investi

gations in Louisiana into the effects of dredging activities on normal 
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benthic populations indicate that the findings in these areas differ 

to some extent and in many cases are highly variable. In general it 

is recognized that during the initial disposal operation those benthic 

organisms in the immediate vicinity of the discharge are severely dis

turbed and either scattered or destroyed. However, the disposal areas 

tend to restore themselves in a short ?eriod of time. This is expect~d 

since most of the animals are naturally short-lived and have a high 

reproductive capacity. This type of biological resilience furnishes 

the mechanisms required for survival of populations of such lower ani

mal forms. St. Amant <1972) ir.dic~tes that the disposal areas would 

be expected to be -epopulated within a normal growth season. 

17~. Studies by Oliver, et al. (1977) indicate that organisms, es

pecially polychaetes, initially recolonizing dredged material were not 

the same as those which had originally occupied the site and consisted 

of opportunitistic species whose environmental requirements were f lexi

ble enough to allow them to occupy the disturbed areJs. According to 

stllclies by Hirsch et al. (1978) trends toward reestablishme'1t of the 

original communities were noted within several months after disturbance 

and complete recov.,ry was approached within one year. Victor (1974) 

noted that ia D'Olive Bay, Alabama, benthic inv.,rtebrate standing crop 

was decreased by dredging and che mud fluw was responsible for signif i

ca~t prolonged loss of infauna biomass. Ai though an overall 28 percent 

decrease in benthic invertebrate biomass occurreds henthi~ species 

diversity was not significantly lowered. 

177. Laboratory tests at the Corp5 of En?incers Waterways Experiment 

Station, Vicksburg, Mississippi indicate that most motile inhabitants 

of the substrate are able to move vertically through dredged material. 

However s Lhe physical characteristics of the sedirnen t overburden are 

very important in the process of vertical migration. The laboratory 

tests s:ww that when d~edged material is physically similar to that 

in which ~he animals normally occur, there is little problem in 

accomplishing vertical migration. During the tests the majority of 

animals were able to migrate vertically througi approximate l v 12. 5 
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inches of dredged material. Although these studies duplicate to some 

extent the conditions which might occur dur1ng a typical disposal 

operation, there are obviouslJ some parameters which are not duplica

ted. However, generally it would appear that animals, especially 

polychaetes, do migrate through dredged material since they are found 

in the disposal material shortly after the operation ceases. 

178. A decrease in the depth of the ligh::ed or euphotic zone usual' y 

accompanies increased turbidity (Sherk, 1971). As a result, the most 

frequently cited negative aspect of d odged material disposal is the 

reduced phot.:>synthetic activity due to ti-" interference of light pene

tration. However, the addition of suspended material can also stimulate 

photosynthesis by increasing the available nutrients (Stern and Stickle, 

1978). Turbidity and suspended materials produced as a result of 

natural and/or mans activities can therefore either promote or inhibit 

priw~ry production, and can be of substantial importance. Because so 

little information is available OP the relationship between dredging 

activities and primary productivity, it is difficult to relate the 

time duration of turbidity caused by dredging, and the dilution around 

the disposal site, to the time required for algal stimulation or inhibi

tion. According to Flenner (1970) short term dredging, as in mainte

nance operations, usually prl.lduces only temporary effects, and upon 

cessation of dredging primary productivity returns to normal levels. 

Because of the amount of fines associated with the dredged material 

it is expected that phytoplankton productivity would essentially be 

eliminated in the ii>unediate area of dike construction during the dis

charge operation and for a short time ~hereafter until the dikes become 

stabilized. 

J79. Suspended sediments may also affect the abundance of planktonic 

forms and be of direct harm to zooplankton, fishes, and motile in~erte

brates. Several studies suggest that suspen~~rl particles nlised bv 

dredging have no gross effects on ~ne diversicy or abundance of zoo

plankton nor the compositio" of fish eggs and larvae (Dovel, 1970; 

Goodwyn, 1970). However, otner inve~tigations indicate that periodic 

resuspension of silts and clays by repeated dredging or wind and wave 

action may adversely affect the general metabolism of adult plankters 
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and both metabolism and metamorphosis of fish eggs and larvae ~s well 

as other developm-ntal stages (Shar, 1971, and 1972; Livingston, et 

al. 1972). Simon and Dyer (1972) indicate that cl=ping a.1d floccula

tion of plankton with suspended particles and subsequent settling 

to the bottom decreases planktonic populations. Lackey, et al. (1973) 

and Mar .. .:>y, et al. (1975) report a transitory decrease in the immediate 

vicinity of the dredge discharge during mainteaance dredging. 

180. Turbidity and suspended material may af' _,ct fishes directly or 

indirectiy. Direct effects according to Stern and Stickle {1978) could 

include lethal agents an1 ctose factors that intluence physiological 

activities (reproductio•, growth, development) or produce abrasive wear 

on tissue. Indirect t~f.:::ects include w.odifications to habitats and food 

chain organisms. Recent data, based upon weight/volume con~en~ration 

of susr-.. nded solids, rrom several closely monitored laboratory studies 

are probably more indicative of natural reaponses of adult fishes to 

suspended solids (Stern and Stickle, 1978). The resuiu of these studies 

have indicated th;:t adult fishes, as well as '.nvertebrntes, are .icfect"d 

by a compl~x interact~on between suspended solids, rempera ures, and 

dissolved oxygen. A correlation exists between r al habitat sod sen~i~ 

tivity to suspended solids with the most taler •. species being the 

bottom dwellers while the filter feeders are tne most sensitive. Hign 

suspended solids would be less harmful in wint"r than in s~'!lmer and 

fishes as a group are nore sensitive to suspended s~lids than many of 

the invertebrates studied to aate. 

181. Based o, Stern and Stickle (1978) and studies conducted in O'Olive 

Bay Alabama by Vittor (1974) most fishes usually migra.t:e out of the 

dredging area and gross effects to fish~s are rarely obser;ed. Patterns 

of seasonal occurrence" abundance, species diversity, a..ti.d conrlitions 

of the gill filaments among fishes exposed to dr':dgL1g ope:ations 1nd 

dredged matcrLtl disposal generally 'emain unchanged. Ur:.ier no=al 

circlli~Stances fish avoid turbid waters and have the ability to clear 

me.mbrance of acc~~ulated silt upon entering undistrubed water. Mosr 
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atudies have indicated that upon exposure to temporary increases in 

turbidity and suspended material silllilar to that encountered in areas 

where dredging or the ~isposal of dredged material has occurTed no 

permanePt effer.ts were eJthibited. 

182. The turbidity associated vith the open water dil<e construction and 

stabilization would be aestheticL'lly displeasing to some people. Most 

complaints from the general public concerning meintenance dredging and 

shell dredging involve localize-:! turbidity and/or dist ... rbance which for 

a period of tillle may reduce localized fishing success in the •Jicinity 

of the operations. David (l?-1) found that although water pol!uticn 

is perceived by the general p~blic to be of increasing ~o~cern and ~hat 

the public has rather definite !<leas about what constitutes a descdp· 

tio« of pollution, very often ae~th.otic crit:eria are used. She discovered 

that the most ~idely used indicators of water pollution seem insuifici~nt 

in light of the public definition of ard concern about "ater pollul..i•>n. 

Therefc.re, the degra'lation to asti".etic'> associated ;deb the project is 

,..:; ilnpo1·tance and ,.·.,uld be minimized :o the extent practicable. 

lRJ, Results of engineering 'Id e:wironmental moni~oring studies to be 

conducted in ccnjunction with cc.nstruction of the disposal islend for 

the Theodore Ship Channel project will be utillzed in development of the 

disposal pl.in for the upper harbor area. \lso, results of the Mississippi 

5,,um' study c .. u.,r.t!y hel.ug cc>nductetl will be beneficial to the Mobile 

Harbor p('Ol=:t. These studies will be coupled with a bay usage study 

to be teveloped and conJucted during Phase I planning. The purpose cf 

the u•.are study will be to define biological producUvity, gather 

waLer quality data, and predict recreational potential for various 

sections of the bay. Thie will p~ovide a better comparative analysis 

of the environmental illlpacts of ~he bay disposal operations. 

'34. After corapletiun of t:he open water dlke construction th .. re...atn

ing new wi>rk material from the upper bay "°uld be placed within the 

confines of the expansion area. The impacts of disposal vould be 

hiinimal with sufficicni:: pondin~ and proper placement of the weirs to 

pro;•ide drainage from the dbpc:::.-1 areas toward the open portion of 

the hay. 
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185. Under the Brookiey Expansion Area and Gulf Disposal Plan No. 1 

58,.65..'.,000 cubic }ards of new work material from the lower bay ..... nannel 

tiOuth to Theodore Channel and .~n average annual volume of about 4.1 

million cubic yards of maintenance material from the encire bay channel 

would be excavated by hydraul i<; dredge utilizing dump scows and rn;; 

boats to transport the material to a gulf dispc.sal area~ During con

struction of the bar channel approximately 19,019,000 cubic yards of 

material would be removed by J->oppcr dredge and dumped in a gulf dis

posal area. On an average annual basis about 0.7 million cubic yards 

of maintenance material would be dredged from the modified bar channel 

and placed offshore. 

186. The location of offshore dredged material disposal sites would 

require approval by the EPA in accordance .Jith the Jl January 1977 

Ocean Dumping Criteria developed pursuant to the Marine Protection, Re-

search and Sanctuaries Act of 1972, PL 92-534. In the s<clection of the 

disposal site th~ criteria requires (hat i, addition to ori-er ~ecessary 

or appropriatt factors determined by the EPA, the fo1lcrwing factors 

would be considered: 

b -~ topography and • Geographical positiont depth of w&ter1 or:i..orn 
distan\~ from c~ast; 

• Location in relation to breeding., sp.awning 1 nursery,. feeding 
or passage areas of living resources in adult or 1uvenile phases; 

• Types and quantities of wastes proposed to _,., disposed of, a:-id 
proiosed methods of release; 

Feasibility of surv~illance and monitoring; 
• Dispersal, horizonlal transport and vertical cnx111g characteristics 

cf the area. includin~ prevailing current direction and velocity, if 
any; 

• Existence and effects of current and previous discharges and 
dumping in the area {including cumulative effects); 

• Interference with shipping~ fish1pg~ recreation. ~i~~ral ex
traction, desaliPation, fish and -hellfish culture, areas of special 
scientific importance and other 1.egitimate uses of the ocean; 

• The existing water quality and ecology i.Jf the site as deternined 
by available data or by trend assessment or baseline surveys; 

a Potentiality for the development or recruitment of nuisance 
specles in the disposal site; 

• Existence at or in close proximity to the site of any significant 
natural or cultural features of historical importance. 

The results of a disposal si/:e evaluation and designatior. s~udv based occ 

the above criteria would be presented in an environmental impact state

ment prepared by the EPA. 
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187· One area being considered for a new gulf disposal site is located 

about 16 miles southwest of the mouth of Mobile Bay in water exceeding 

70 feet deep. The disposal area would cover approximately 24,600 acres. 

According to Vittor (1977) the area is characterized by a coarse to 

medium sand bottom with occasional clusters of shell hash. Two varieties 

of bivalve, Ammonia beccarii, abundant in the 3rea, are to!erant to a 

high degree of stress. Their presence in abundance appears to reflect 

the influence of heavy sedimentation of fine material from the Mississippi 
and Mobile Rivers. However, it is doubtful that these forms cr .. ld 

tolerate the large quantities of material resulting from the 

considered project. Personnel of the Dauphin Island Sea Laboratory 

have indicated that the general area is chacterized by a nepheloid 

layer at vari.ous times of the year, but th'lt an abundant and diverse 

standing crop is quickly established whenever it is absent. This 

suggests a high degree of ecosyste111 resilience. Prevailing currents 

within 30 miles of Dauphin Island travel from east to -st. Co.,sc~ 

quently, a gradual shifting of the lighter sediments to the west is 

expected. 

188. A. preliminary report, completed under contract by Tereco Corporation 

as a part of the Mississippi SO\IDd Stody, indicates suitable offshore sites 

are available. based upon the sU111Dation of publi.-..i and pertinent unpublished 

information relati~ te envi.roi:u~ntal and biolo111t.ca1 characteristics of tr.e 

of the nearshore sea bottam within the study area. As shown in figure D-14 
the report focuses upon those specific areas wbere dredged material 

disposal is likelv to cause the least dam.a~e to features and orocesses nf 

~reatest envirorunental and social value. 

189. The 11 January 1977 Ocean Duinping Criteria establts!ted by the EPA 

require that elutriat:e tests and bi.ological evaluations be performed 

prior to dispoSAll of dredged material of~. Elutrh:te results 

(Attachment D-1) for gulf disposal of tha ·i.-r bay •terial were 

silllilar to that previously diacuaaed for othP" bay sedhtents. ?be 

nutrient related constituents displayed a potential to bfl released to 

the water collllllll along with a lllinor increase in soae of the heavy 

metals concentrations. Sediment• collected frOlll the main bay cllanPel 

near the intersection of the propo.ed Theodore Channel exhihtt-4 the 
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greatest potential for undesirable effects on the water colwnn. "Three 

phase" (liquid, suspende<l particulate, and solid phase) bioassay 

analyses reqt.:ired by th-! EPA were perform->d with the@e sediments to 

simulate a wo~s[-casa situation. Bioassay result, contained in 

Attacrunent D-2 indicate that there would not be any sign-ficant lethal 

effi.!cts from the dredged material on zooplankton, crustacear~s, fish, 

infauna! bivalves, or infaunal polycheates~ Also Mprcenaria mercenar~a 

{infaunal bivalve) exposed to the solid phase of the dredged roat2rial 

did not demonstrate a potential for bioaccurnulatior. of heavy metals, 

pesticidLs, or petrole~~ hydr~carbons. 

190. As noted by letter of 2 November 1979, Appendix 3, the Environmental 

Protection Agency has i:'=i.sued a statement of concurrence on the availa

bility of Gulf disposal sites within a reasonable distance to Mobile Bay 

as described in above para1,raphs. Detailed sit.e specific evaluations 

~ill be conducted next as a part of post authoriz~tion studies. The 

Mohile iJistxict CO£ is maint;oining coordination with the EPA r<>lative to 

the site designation requirements and procedures are heing established 

for further disposal site evnluations. In additi,Jn, the EPA is !:'urrently 

preparing a "re~ional f:.eneric" EIS for the offshore are~1 from Gulfport to 

Pensacola in order to establish site designatiori fe-r ruaint~:iance naterial 

presentl-..· being place>'i ir. interim approved 1reas. 

lSl. Cumulative L~pacts of the C-0nsidered Plan In Drder to determi~e 

the hydrological impacts ;if the considered plan , physical ir.odel studies 

were conducted at the Corps of Engineers War:erways Experiment Station, 

Vicksburg, Mississippi. Elements studied included tides, velocities, 

surface currents, and salinities. Figure D-15 shows the location of 

the test stations used in the model. Inir:ial tests ~ere conducted for 

a number of disposal plans with a low freshwater ir;flow of 15, 500 cubic 

feet per second (cfs). Aft~r initial studies were completed more de

tailed tests were conducted with a mean freshwater inflow of 63,500 

cfs and a tiJe range of 2.J feet ar: the Dauphin Island gage. Due to 

the substantial lead time required to complete the test;; In phase wit:h 

other st.udiP.:s for the project, the model studies -weLe condt1ctt::d p:rior 

to optimization of channel dimension.; and refinement of disposal plans. 

As such, the tests were conducted with a 50-foot deep and a 500-foot 

wide channel as suggested by local interests and the upper bay dis

posal plans accounted for maintenance lllllterial fro111 the upper harbor 

channel. 
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192. Although none of the model tests represented the dimension and 

exact disposal plans of this alternative, the features tested provided 

an increment oi change adequate to identify patterns of change in the 

bay that could result from the physical modifications. Therefore, 

conclusions from the detailed model tests are as follows; 

• There were only minimal changes in the tidal heights in the bay 

for this plan. Cedar Point showed the only significant difference with 

a low-water elevation of o.~ feet higher than the base condition. 

• Surface maximum ebb velocitie" were slightly (0.4 to 0.5 ~ps) 

decreased at sta 2,3, and 9 aud slightly increased at sta 5 and 10. Sta 

8 surface maximum ebb velocity increased from 3.0 to 3.7 fps due to the 

Brookley fill and the nearby disposal island. Surface maximum flood 

velocities were reduced from 2.3 to 1.7 fps at sta 2 and increased from 

0,8 to 1.5 fps at sta 3. Bottom maximum ebb velocitic• were not greatly 

affected. Sta 6 and 8 showed slight decreases and sta 10 had a sligh~ 

increase. Bottom maximum flood velocities were slightly reduced in the 

lower reach of the channel (sta 1, 2, and 3) and also in the tipper reach 

at sta 9. Slight increaes occurred at sta 6 and 7. 

e The percentage of total surface flow downstream was not signifi

cantly changed by this plan. Howev"r, lhe lower end of the channel was 

less ebb predominant (significant reduction at sta 3). The percentage of 

total bottom flow downstream was decreaced throughout most of the channel 

length (bottom flow had an increased flood predominance). 

• lhe surface current studies indicaud that thee disposal areas of 

the tested plan increased ebb velocities in the channel and also in<::reased 

flow through the pass between Pinto island and Little Sand Isiand. During 

strength of ebb, the diagonally cross channel velocities south of the 

disposal island are increased reiative to the Guli Disposal Plan. 

e The average surface and bottom salinit.y over a tidal cycle in the 

bay increased for stations in the upper bay and ~ear the channel. Av~rage 

salinity in the lower bay was significantly reduced east of the navigation 

channel, while station salinities west of the channel usually increased. 

There ~eems to be an increased supply of saltwater from the enlarged 

channel and a greate~ btorage of freshwater in the Bon Secour Bay area. 

e Changes in maximwn or minimum salinities in some regions were 

quite different from those of the average salinity. In many cases, the 

maximwn salinity was more severely changed 
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e The salinity intrusion length up the Mobile River was increased 

at the bottom depths for this mean freshwater inflow. 

• The average surface salinity was increased in all four critical 

oyiter bed areas. The maximum increase was 2.1 ppt. Bottom average 

salinities were increased at the areas south of tha Theodore Channel 

and reduced at Whitehouse and Klondike critical areas. Status quo was 

maintained at Cedar Point critical area. 

193. This alternative plan resulted in moderate changes in surface and bottClll 

salinities in the upp~r bay. 
0 for both surface (+2.5 loo) 

The greatest increases occurred near the channel 

and bottom salinities (+3.4 ° /oo). Although a 

moderate freshening of the bottom water· of the nearshore stations was 

evident, the general trend was to increase the upper bay salinities. This 

finding, in conjunction with the widespread freshening of Bon Secour Bay 

\5.9°/oo highest average top and bottom ch•nge at: the station having the 

greatest change), strongly suggests that Mobile Bay's existing hydrographic 

characteristics would be significantly modified. The maximum freshening in 

Bon Secour observed at any one locality in the bay was at station M-5 (about 
0 

four miles SSW of Mullet Point) and was 11.7 loo on the bottom over a single 

hour in the tidal cycle. Additionally, bottom salinities at this station 

were decreased at least 6 °/oo during 96% of the tidal cycle. 

194. These changes are tl1e apparent result of the deepened channel which 

increases ti1E salt wedge intrusion up the Mobile River. The dense salt 

wedge apparently plugs much of the channel and restricts the southward 

flow of the less dense freshwater which is consequently diverted within 

the distributary s;,stem toward the eastern branch, the Tensaw, somewhere 

in the upper delta. This water sweeps the eastern shore and results in 

the overall freshening of Bon Secour Bay. An additional factor which 

intensifies the freshening effect apparently relates to the relationship 

of the channel size and •· ~ salt wedge in the lower bay. It is possible 

that the hydraulics of · enlarged channel prevent the salt wedg~ from 

creeping up and eastward into Bon Secour Bay, consequently reducing its 

supply of highly saline gulf water. This tends to increase the freshening 

effect since the lost salL1e waters would be replaced by riverine and 

partially mixed bay waters having less salt content. Although additional 

investigation is required, it is possible that this change would resemble 
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the manner in wnich the lower bay operated prior to ship channel con-

struction* 

195. The impact:, resulting from this change are widespread a:id effect 

almost every environrr<ntal festure uithin the bay. Some of the changes 

are obviously beneficial, others are negative or harmful. ThP direction 

of most of the changes is unknown. Although the impacts cannot be 

analyzed in detail at this level of investigation, they include: 

e A dc:rease in the waste assimilative capacity with the Mobile 

River. 

e Increased turbiditie~ along the easter.i shore. 

e Long-tern» alteratiot: of marsh types within the Bon Secour Bay. 

• Iacreased oyster producing area within Bon Secour Bay with the 

possibility of improved spatfaL. 

e Increased frequency of closure to shellfish harvesting of Bon 

Secour Bay. 

e Unquantified char',ges in the overall nursery value of Mobile Bay. 

e Alteration of the flushing characteristic of Mobile Bay as de

termined by dye diffusion studies. 

e Alteration of larvel migratory pathways. 

196. The bas.Le goal of the model studies is to develop a plan ':f.at will 

maintain as near a£ possible the existing general pattern of circ;ulation 

and the salinity regimen throughout the bay. Therefore additi~nal model 

tests would have to be conducted for the proposed plan during phase I studie$ 

to d~termine che effects of the SS-foot deep channel and req~ired mechanisms 

for offsetting significant hydraulic effects of the enlar6ed chnnnel. 

197. Two dredges could be operating con<<nuously during construction of 

the alt.,,rnative plan. In conjunction with this a possibility exists 

that a number of dredges could be simultaneously operating in various 

portions of Mobile Bay for an extended period. Presently, maintenance 

dredging of the existing Mobile Harbor project requires about eight dredge

months per year. Normally the work is accomplished with one dredge but 

occasionally two are employed. Inclusion of maintenance dredging from 

the proposed Theodore pruject would approach twelve dr-?dge months per year., 

which would be accompl~shcd with t"'° or three dredges. The dredging of 

dead reef O\.'ster shell is conducted in t:h b e ay on a year round basis. 
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Smaller dredges operating infrequently and for much shorter periods of 

time are employed in maintaining Fowl River, Dauphin Island Bay, Fly Craek, 

Bon Secour River, and the Guli Intracoastal Waterway. 

198. Ill!plementation of the considered plan would, in effect, involve open 

water disposal of dredged material in the upper bay during the construction 

period. Adverse impacts associated with the various dredgir.g projects within 

the bay relate to open-water disposal. The major adverse impacts irclude 

turbidity, siltation and mud flows, and loss of benthic invertebrat<s. 

These effects are generally localized and are confined to the duration of 

the dredging operation. Since maintenance dredging of the considered plan 

would not involve open-water disposal in the bay, the dredging-related 

cumulative impacts of the proj .. ct vith other activities would only occur 

during the construction period. As previously discussed the maximum 

area of the bav which would be subject to excessive suspe~ded solids 

movement during construction would be 2.7 square miles committed 

to the disposal area and 2.0 square miles attributed to mud flows. ?he 

~onstruction period estimated at seven years, would progress simultaneously 

with operation of the shell dredge and the channel dredges in maintenance 

ot the Mobile Ship Channel and the Gulf Intracoastal Wat~rway. Other 

mentioned projects are either very small, sufficiently removed, or involve 

confined disposal and are not considered to be significant relative to 

the ~ntire bay. The total maximum area of the bay which would be subject 

to excessive solids movement instantaneously as a result of the shell 

dredge and channel maintenance dredges is about 3.5 square miles. This 

i~plemenlation of the project would increase the total maximum area of 

the bay subject to exce<sive suspended solids movement from about 3.5 

square miles to nearly 8.3 square miles for the period of construction 

and stabilization of the dikes in the upper bay. Although a maximum of 

8.2 square miles may be affected if opera~ion of all the dredges did, 

in fact, overlap, the long term cumulative effects on the bay would be 

less than under the existing maintenance disposal practicies since after 

construction of the project is complete the only open water disposal in 

the bay would be from the intracoastal waterway and aome of the other 

ment~oned &lllllll projecLs. 

199. Baaed on tile disc•Jasions in Section Bof thia report construction 

of this qlternative plan could affect &Diiie sites of hiatoricel interest. 

A complcce cultural resources su .. vey would be required prior to """' 

channel construction and the use of new disposal areas. A remote sensing 
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'· sui:-vey wculd have to be conducted at all water construction and disposa' 
....... -.~-

--·a-re~s~--i;cl~ding the offshore site. Delineated anomalies located withi" 

constri.1.ction or disposal areas, if not avoided:; might require an e,,dluation 

cf significance for the National Register of Historic Places in acco~dance 

with the National Historic Pr scTvat:ion Act of 1966. PL 89-665. 

200. Impact of Pi:-oject on Threatened Fish and Wildlife. emplementation 

of the proposed proje~t is not expected t:o have significant detrimental 

effects on threatened fish and wildlife which may appear iu the area. All 

of the construction activiLies within the bay will be in areas that have 

been subjec: to distucban~e by periodic maintenance dredging~ dredging fo~ 

fill, or port related activities. Proper contact has heen made with the 

U.S. Fish and Wildlife Service implementing coon'linat:ion orccedures in accord

ence vith the.~ Endangered Species Act of 1973. By !erter 0f 14 (}er~!::;: .. - 19S0ic 

Appendix 3., the Fish aitd 1"1ildlif.c S~rvice, Jackson~ ~1ississipti, i.ndic.a-.es 

tl1at "although several Federal!v listed -species IBdV .occur \.Jithi-n the orcject 

area., they '"1ould n11t be affected b:-· the ~roposed ace ivityn. 

?OJ. Adverse E~onmental Effects Which Cannot il_e Avoide<i. Un!!V<>ica

ble adve:rse impacts associated with the project l<ould arise fr,·,,; the 

dredging and disposal operations 'Which would destrvy som~ })en-tbi;; ;,tup--u

lat ions1 increase turbidit:y, and cause physical los.& o:~ ~~:..re bay b_,. tto.~ 

habit.at and recreational/fisheries a.re.as., There are also iJ!ther ad'<o.!'1-t"Stt 

impaet.s Lhat ca1 be avoided only if re~dial ~.asv.res. can be- e-stah~i.shed* 

These are associa::::ed with modifications- to ov--er.all cirf:~lar.ion ?at.terns 

in the bay .caused by channel constr~cti.-Gn:t and sit.es ,~i hia-~o;:-i..:ai 

interest,. ;; any, located ""''ith.in the channel -..:i.lin~nt and dispos.:t.i .ace-~s. 

Sec-ondac-y impacts would result from -<:~{;an~ic deve~upr:.1ent oi the a!:"'e.,. 

enhanced by the project CllnsLruction. 

201.. Bent:hic populations WOt1ld be destroyed by dredltir.~ ·Oper.a~ions. due 

to channel consr.ruction and layers · i se-di.=ent d~t:-0si:.ed on the bot'~ b'.ff 

mud flovs du~ing disposal+ The aniOunt of hay DotttE< th.at ~"O~ld he af fecLe~ 

during consr:ru.;r ion would h,e about S.8 s1uar-e c-i les including; (a.}~~ l s.i;Jare 

miles du~ r.o widening the bay :hantu?Lj (b)2 .. 7 square ~!ies ior :ir:_;. i!>~

pansion area and (c)2.0 $\iuat"-e miles a~trlbuted to mud flilW~ dc:ring .;ah~ 

st.ruction of the dispo;:;al ar~a.. !he 2~ 7 sq~i.are :t;:iles c~itt:erl t~ ~h(; 

disposal. area would result in pe~ent lOJ;s of estuari<ce hah'..rai a::i .. : 

recreation.al/fisheries n!ie of that portion of t:he up!"'r t,.;y. ;_,, a.ddi«···'" 

the offshore area <.ffected by the dredging and dh;posa! O!""ralei.>m• '""'ale 

include 0.8 square a:ti.les for modificai:tans to the bar dt1innel and an "'"

quant:ified area c.-Hced t:o ,-he g-utf disposal site!!. T'Hs wlH be 

addressed further in an EIS to be prepare<! by the EPA. 
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203. A minor release, to the w~~er column, of nutrient related constitu

ents and s"me heavy metals would occur during the open w"~er disposal 

ore rat ions. The release of pol lutiona l cons titue11ts vou!d be expected 

to be transitory and limited to the immediate vicinity of the discharge 

poi.1t. Reduced dissolved oxygen levels would he associated vi.th tb~ 

initial high levels of turbidity ani suspended solids -ear the .;;,;.charge 

point. Increased turbitity would temporarily reduce photoLyn~hesis and. 

hence phytoplankton,, the base of rna.f!)~ food chains~ ""-.ould be reduced 

duL-i::.g the construction period.~ However"' turhid'it:y and mud flo\1.-.- can 

be minimized by modifying the pipt:·line configtzrar:ion a~ t:he di:s arg:e 

poi!1t. There will also he sf-,ort~term effects fr-om air- poli, .. ::i~ and 

increaser! noise levels during the dredgin.~ opera~;ions. 

According to ;nodel studies r:::-odifi-cations to t-hi; ba··: s-"~ip ·:::r~a:nnei 

would cause .J: change in the c-verall salinit-•' distri~.j'~1t1..;r "'it-.ln '!·'°bt te 

Jay. This is the gpparent resul: cf the dee?ened ithaJ'lt.£!'1 ~hi(:: 11·_·1.-t:-r-ea~.e~ 

the sal: 1-1edge intrusion up the ~·!obi le River. J~dd'ltlon.al ~""ud.t·, ~~-~tli> 

would h.Eve ro t-e conducted for any pr{)p>Jis;ed de~pe:tFln:g vlar-' Gn•rtrb.:. P°"'·-B~~~ 'l'.' 

studies to detemir.e the t!ff'ects of tL-e S)-t·ott d~e;:t cl-iBnnei a,~''t~ ~f ,.,,t,ed~-.. d, 

rr.echanisms for offsett'.ng significa.r.t. effects Qf the t!'l.lar~ed. {_·b~~~':,....-1. 

affected \.:oul.d havt! to be c-omp-let.e'd privr t.v -<:Jt.,ns;:.r~ctiail"i~ :::~~el,·rm::: ... -:.!lJ'~ 

survey.s of the Rreag :n.-ay r·evfal ~1..mierous a_n.rn:.alies. ~:.t l:i-'.21'"-fr·~ ~2:;,a:i.~ t~~~!E: 

ment of the area. !here ii.-.-.:>~ltl be an inc.r;,,,'.i-iS;fr i.~ pop.11t~--~~.i'..:''~~ ~::--·~~l·"""'"""'"L• 

housingt industrial aurl ·c.omrn:erc.ia! d€t1:c!·e~nt. W:oiitii,!':- bor·~C' -:;'::;~·-'.'i·c,.-, 

and port cxpar.sion .. tiove,.,e-z-t- t2:f.t patt£·:nj. ,.;i gn.lwtli. .J~-r~ ~~-pc1'.'.·:tr;:~ ~--.:· 

occur with or wichout the p:rojec~. 

20 7. 1mp1<>_ment:atior, of tne plen 

dP'" tivit:y of the at"ea by pr-ovidtr.; :o·re e_tf'ii·ie~t .~~rt fa,f'i.iiti;J!·~ 

for industrial developcent and by er;;;urln~ ~bn"·~ "'-"'t"i..~,,;;4 ~~rt,,~J"" 

st-ruction of the pl.an 
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the vic1-nity of the Brookley Expansion area, It would result in some 

land use changing from re&:..dential to industrial. This .:rend can be 

expected to occur with or without the proj re t and wil 1. change the long· 

term use of the area. 

208. A decrease in long•term biological productivi.ty in the bay and 

nearshore area would occur as a result of the conunitment of water bottoms 

occupied by the channels and disposal areas. A long-term increase ln 

biological productivity would occur due to discontinued open water dis· 

posal of maintenance material in the bay. Constn•ction of the upper 

bay expansion area would .llso provide for the possible creation of marsh 

and waterfowl habitat. The overall tradeoffs will be assessed through 

further scudies of the bay and offshore areas. 

209, Implementation of the plan would conunit bav and nearshore water 

bottoms to the enlarged channels and disposal areas. There would be an 

irretrievable commitment of the aquatic organisms destroyed during con· 

struction of the channels and disposal areas. The labor, materials, and 

energy necessary for Lonstruction and maintenance activities would als0 

be irretrievable. 

BROOKLEY EXPANSION AREA AND GULF DISPOSAL PLAN NO. 2, hODIFIED, (NED) 

210. The Brookley Expansion Area and Gulf Disposal Plan No. 2 is the most 

economical means to meet the navigation needs of the area. Environmental 

impacts of this plan would be identical to those of the Brookley Expansion 

Area and Gulf Disposal Plan No. 1 except for the impacts related to disposal 

of maintenance material from the lower bay. At intenrals of two to three 

years approximately 12,000 acres of lower bay bottom adjacent tn the main 

ship channel would receive dredged maintenance material. This technique 

is presently employed for maintenance of the existing project. The 55-foot 

level of development as proposed would increase the aven1ge annual quantity 

of material dredged from the lower bay by about 150,000 cu~ic yards. Thus 

a total of about 2. 7 million cubic yards of maintenance malf•rial would be 

disposed adjacent to the channel annually. 

Lll. The most significant concern about disposal of larger quantities of 

maintenance material in the lower bay would be associated with the physical 

fate of the material. Evaluation of previous disposal in the bay indicate 

Appendix 5 
D-122 



that ior the pe~iod of record, 1960 to 1976, approximately 49,600,000 cubic 

yards of dredged 1111,terial were di1po1ed in the lower bay including 13,000,000 

cubic yards of material from channel modification. Bathymetric surveys of 
the disposal areaa indicate that there has been a relatively small amount of 

accumulation of the material. Judging from this information it ts expected 

that the increased quantities of maintenance material would also tend to be 

redistributed by wind, wave, currents, tidal action, or fisheries activities. 

As discussed under the "No Action" Plan in this section, studies to date 

indicate that the present practice of disp~sal of l'llllintenance material 

adjacent to the channel results in a relatively minor biological impact, 

consiciered to be well within Lhe resiliency of the estuarine system. 

Thh Plan would result in onlv a relative small increase in the present amount 
of material bein~ deposited into the bay. Further stuJies -'ould have 

to be conducted befnre reconunending this alternative. Due to the 

environmental acceptability of gulf disposal over bay disposal this 

alternative has been dropped from further study. 

GULF DISPOSAL PIAN 

212. The Gulf Disrosal plan varies from the precedbg plans for construc

ting areas in upper Mobile Bay for dredged material disposal in that the 

plan provides for disposa'. of all the new work and maintenance in the deep 

water of the Gulf of Mexico. Other &spects of the plan in regard to the 

channel construction would be the same. 

213. The plan wo.1o1ld involve disposing 143 million cubic yards of new work • 
material and an &~rage of 4. 7 million cubic 1ards of maintenance material .. 
annuaily in the gulf. The optimum level of development 

be ~onstructe-' ;. .. ;:1 maintained for $25,787,000 annually. 

produce $4 ,646 ,000 in net benefits annually. 

for this plen could 

The plan would 

214. The physiochemical-biological interactive effects nf rlispos1· '- of all 

the material in the gulf would be similar but to a greater degree than 

that discussed for the Brookley Expansion plans. Theae increased 
quantities of 1.:aterial to be dumped offshore under this plan wou111 alsn 

be dispo~ed of ln areas 1 and 2 (Figure D-14). As with the other plans including 
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gulf dipposal. These areas will r-equire furthel'.' evaluations and s:udy to 

determine their acceptabili.ty. More detailed studies for the plan could be 

perfonned in preconstruction planning when more exact quantities of 

dredged material and definite locations of disposal areas would be known. 

215. Baaed on available date, general effects of disposal in the open 

gulf are considered leas detrimental than those resulting from disposal 

within Mobile Bay. However, more enrrgy would be required to implem~nt 

this plan than any other channel deepening alternative considered, and the 

land enhancement benefits would be foregone. 

CHANNEL WIDENING (LEAST ENVIRONMENTALLY DAMAGING PLAN) 

216. The C".annel Widening Plan differs from the preceding structural 

plans primarily in that it considered only channel widening of the main 

bay channel to reduce delays due to periodic constrained one-way traffic 

and provides a safer channel for the larger deep-draft vessels. 

217. The main bay channel can be widened to a width of 450 feet and 

maintained for $1,395,000 annually. Net annual benefits of $3,489,000 

would be realized from the plan. 

218. Approximately seven million cubfr yards of new work material would 

be removed to the gulf for disposal along with about 4.2 miilion cubic 

yards of maintenance material annually. The removal of new work aqd 

maintenance from the bay to the gulf would have a positive impact to the 

study area in that this plan will aid in retarding the filling of the bay. 

The resultil.g losses at the gulf disposal area are not quantified, but 

the technique of disposal is considered more environmentally acceptable. 

As previously discussed, studies indicate that there are suitable sites 

available for offshore disposal of the material . 
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219, Model studies indicate that enlargement of the channel is the 

dominant cause of salinity changes in the bay. In view of the above, 

the leas detrimental effects of dredged ,..terial disposal, improved 

safety conditions fur ships and retarding the filling of the bay, the 

Channel Widening plan is regarded as the least environmentally damaging 

plan. 

SYSTEM OF ACCOUNTS 

220. Federal criteria for water resources planning establish the need 

for an allocation of significant benefi' isl and adverse effects of 

considered plans in terms of the four basin accounts, NED, EQ, SWB, and 

RD. A display of the effects in terms of the system of account• fSA) 

is also required. Contributions of the plans in detail to the four 

accounts are discussed in the following paragraphs and are presented in 

sullllll8ry form in tables D-l4A through D-14E. 

NATIONAL ECONC?.1IC DEVELOPMENT (NED) ACCOUNT 

221. This account is used to display the dollar amounts associated 

with various plans. Both benefits and costs are displayed as average 

annual equivalent amounts using a 50-year period of analysis and a 

6 7/8 percet>.t t"tscoant rate. The ca~egories within the NF!l account and 

a brief explanation of the content of each are as follows: 

a, Value of Increase-I Outputs of Goods and Services. These are 

the benefits ca'culated under ~stablished procedures for benefit/cost 

analysis. 

b. value of Output Resulting from External Economics. Any amounts 

shown in this category are used in subjective evaluations of the alter

natives. Due to the difficulties encountered in separating national 

aspects of external economies from regional or local transfers, dollar 

amounts in this category are not used in calculating total project 

benefits. 
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c. Value of Output from use of Unemployed or Underemployed kesources .•• 

This is a special category of benefits in which the income of otherwise 

unemployed or unneremployed labor resources is conaider.ed a project 

benefit. 

d. Initial and Annual Costs. These are the amounts, calculated under 

established procP.dures, required for plan implementation. 

e. Losses from External Diseconomies, Amour.ts identified in this 

category are treated in the same manner as output resulting from 

external economies. 

ENVIRONMENTAL QUALITY (EQ) ACCOJNT 

222. Thia account displays the environmental gains or losses attribut

able to each of the alteniative plans. Since benefits and costs in this 

category are not readily quantifisble, the SA provides concise, yet 

comprehensive displays of the effects on the environment of the study 

area. Categories within the EQ account are as follows: 

a. EQ Enhances. The environmental quality of an area is ~nhanced 

if more or better cutputs are obtained with a plan than without it. 

b. EQ Degraded. The environmental quality of an area is degraded 

if l~ss or worse outputs are obtained with a plan than without it. 

c. EQ DP.slrnyed. An area'F environmental quality is defined as 

destroyed when a natural resour:e is deg.aded to the extent that it 

cannot be regenerated by natural processes. For exampl>, draining 

a marsh would nonnally be taken as the destruction of that environment. 

SOCIAL WELL-BEING (SWB) ACCOUNT 

223. Included in this account are those items (benefits or costs) which 

are usually referred to as intangible or non-quantifiable. Within this 

account are the following categories: 
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a. Adverse SWll. Items in this category are estimates, usually 

qualitative, of impacts which are likely to have an undesirable 
influence on an area's population. 

b. Monetary SWB. If a social effect can be quantified monetarily, 

it is included here and in the NED account as a benefit or cost. 

c. Effects on Distribution of Real Income. Where possible, the 

beneficiaries of alternative plans will be specified by family income 

into upper, middle and lower thirds. Other classes of beneficiaries may 

also be included, .such as urban, rural, etc. 

d. Effects on Health, Safety and Community Well-Being. Signifi

cant impacts on these parameters are documented in this catego1y. 

e. Effects on Educational, Cultural and Recreation Opportunities. 

Significant: impacts on these parameters are described. 

f. Injurious Displacement of People and Communtiy Disruptions. 

If such impacts are identified, measures undertaken to avoid or mitigate 

the ~ffects will also be included. 

REGIONAL DEVELOPMENT (RD) ACCOUNT 

224. This account contains available information on benefits or costs 

which are assignable to a specific geographical area (other than the 

Nation). Categories within this account include the following: 

a. Regional Income and Employment. Items in this category would 

apply to location effecte on regior.al income and to the employmen~ 

associated with such income. However, if a complete accounting of all 

direct and indirect effects of an alternative on regional income cannot 

be accomplished, then ~walitative descriptions of benefits will be used, 

thereby avoiding potentially misleading quantification. 

Appendix 5 

D-127 

• 

• 



• 

• 
.i 

b. Induced E~onomic Activity. A certain protion of benefits to 

induced activities are included in this category. These benefits are not 

however, included in the calculation of the overall benefit-to-cost ratio 

for each alternative. 

REGIONS FOR DISPLAY 

225. The SA displays information concerning the location of beneficial 

or adverse effects. As a minimum, one region, such as a city or county, 

and the t·est of the Nation must be shown. In the Mobile report, three 

regions are shown for which effe~ts have be~n identified. T~ey are: 

(1) the study area, consisting of Mobile and Baldwin Couaties and the 

immediate project area within and adjacent to Mobile Bay; (2) a larger 

area affected by the project which is further subdivided as the primary 

tributary area for commodities handled at the port and the G_lf jf Mexico, 

including the Mississippi Sound; and (3) the rest of the Nation. 

226. Throughout the display, there will be numerical footnotes and 

asterisks. The numerical notations refer to information associated with 

' 

the timing, uncertainty, exclusivity, and actuality of the effect described. 

1he asteriskf note items included in those specifically required by Section 

122, PL91-611. Below is an index of the notations. 

TIMING 

1. Impact is expected to occur prior 

to or during implementation of the plan. 

EXCLUSIVITY 

7. Overlapping entry; fully mone

tized in NED a~count. 

L. Impact is expected within 15 ye~rs 8. Overlapping wntry; not fully 

following plan implementation. monetized in NED account. 

3. Impact is expected in a longer 

time frPme (15 or more years) following 

implementation . 
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AVJUALITY 
UNCERTAINTY 9. 
4. The uncertainty associated with 

Impact will occur with 

implementation. 

the impact is 50% or more. 10. Impact will occur only when 

specific additional actions are 

carried out durit«~ implementation. 

Impact will not occur because 

5. The uncertainty is between 10% 
and 50%. 

6. The uncertainty is less than 10%. 11. 

Effects 

1. National Economic 
Development 

a. Positive 

b. Negative 

2. Environmental 
Quality 

a • EQ Enhanced 

b. EQ Degraded 

c. EQ Destroyed 

b. EQ Degraded 

c. EQ Destroyed 

3. Social Well-Being 

a. Beneficial 

b. Adverse 

TABLE D- 14A 

SYSTEM OF ACCOUNTS 

Plan: "NO ACTION" 

necessary ad1itional actions are 

lacking. 

Location of Impacts 

Study Area Larger Area Rest of 
The Nation 

No direct beneficial effects on a local or national 
scale. 

No direct committment of local or national resources. 

No enhancement of environmental resources. 

Disposal of maintenance material from the bay and 
bar channels would continue to disrupt the benthic 
communities at the disposal sites. Disposal mounds 
and their possible effects on circulation would 
continue to persist in the upper bay. 

No environmental resources would be irretrievably 
lost as a result of dredging the bay or bar channels. 
Utilization of the upfer harbor disposal areas would 
eliminate 135 acres of reestablished prim~ marshland. 

The environment of the upper bay would continue to 
be stressed due to exi,ting high rate of filling by 
natural and dredged material depoa~ts. 

No environmental resources would be irretrievably lost. 

Health, Safety and caamunity well-being would be 
unaffected; educational, cultural and recreation 
opportunities would not be influenced. 

No unfavorable effects. 

Appendix 5 
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4. Regional 
Development 

a. Beneficial 

b. Adverse 

No significant effpcts on income, employment or 
economic growth of the region. 

No unfavorable effects. 
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Accounts 
l. National Eco

nomic Development 
a. Beneficial 

I 

I 'i' (1) 
Impact11 
Annual trana
porta tion 
savings 

.... .... , ... 
! (2) Land Enhance-

I 

I 

meat 
b. Adverse Ia

pa<'ts 
(1) Project fir1t 
(2) Annual Ch.argCI 
c. l/C Ratio 

(total) 

I 
L 

' 

• 

Within the 
1-adlate 
planning area 

TABLE D-l4B 

SYSTDl 01 Accounts 

• 
' 

!'UM: Brookl.,. lapaaaion Area and Gulf Disposal 
Plan Ho. 1 (Moclifled) SSll5SO•ft. MatA Cbannel . 

LOCATIDI or IMPACTS 

Within the 
rest of the 
atudy area 
{SlfSA) 

Within a 
larger area 
affected by 
the nlan IRti\ 

Within the 
re1t of the 
nation Ii 

$30,433,000 
(Z ,6,.9) 

Index of footnotes: 
Timing 
l. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is ~cted vltblu 
15 years following plan 
irnple.Jentation. 
3. Il!lpact is expected in a 
longer tirne fracie (lS or 
more years following tm.
ple:ientation.) 
Uncertainty 
4. The uncertainty ••
elated with the impact 
is 507. or more. 
5. The uncertainty ia 
betveen 107. and 50Z.. 
6. The uncertainty la leas 
104. : 

$44,530,000** 
$ 1,479,000** 

$240,lOS,OOO 
$ 18,5'9",000 

1~5 

Exclu!':ively 
7. Overlapping entry;fully 
monetized Ln NED account. 
8. Overlapping ent:y; not 
fully monetized in MED 
account, 
Actuality 
9. I::ipact will occur. with 
w~le1'>entation. 
10. lm!'act will occur only 
when specific additional 

11ED ACCOUNT actions are carried out 
**Non•Federal coata d i · 1 t t ·· ur ng u::p emen a io~. 

allocated to the 11. Il:opact will t<ot occur 
state. Includes because nE.ccessary addi-
the addit.ional titmal acti:)ns are lacking •. 
Sl required by . . Section 122 *Ite:is nquii:d .. 
Pres. Water Policy_. l"" · 110 2 1··6 ·· ' _____ __.1-, ______ ..._ __ ..,... ___ --''---------=b:r_ Sec. &6 6 a. s- - v~. _ 
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• 

'tQ Account 
a." :kneficial 

'i' IIDpac ts 
... (1) Han-mil.de re1ource 
t:: 

(2) Nataral re1ource1 

b. Advarae Impacts 
(1) Air Quality * 

• • 
TABLE D-14B • 

SYST!f! OF ACCOU.EfS=::..--------------~-~,_.-----
Index of footnotes: 

Pr,;.·T: Brookley Expansion Area and Gulf Dllpt>aal Tl.r.•ing 
Plan No. 1 (Modified) SSxSSO·ft. Main Channel 1. Impa<, ia expected 

to occur prior to or 
duri.rog 1.a:p lementation 
of the plan, 

LOCATION OF IMPACTS 

! Within the Within the Within a 
illlnediate rest of tha larger area 
planning area· atudy area affected by . •.\ ·t.he ft t •ft ,.,. .. \ • 

&~ Significantly en-
hance inductrlal 
& port facilitiea 
(2 ,6 ,lO) 

* Opportunity exhla ' for illlpro vtng cir-
culation in the 
upper bay below th1 
disposal area and 
north of the Theodc r• 
Channel by discon• 
ti1 'Jing exb ting 
me the Js of disposil 

·f 11>11i n tenance ma teri1 
alongside the main ' 
ship channel. 

The major factor ii . 
the number & type 
of industry(2.s.10 ' 

Within the 
reat of the 
oation 

' 

' 

11. Ilnp .... ct 'lill 
not occur be-
<::<1us'I! nece· .. saey 
additional ac-
tions are lack· 
log. 

• Section. 122 * 
Itemll r~ulred. 
by Se&:.122 & 

. a u~2-1os. 

2. Impact h expecte4 
within 15 yean fol
lowing pla.n implemen-
tation. 
3. Impact i s expected 

time fra::• 
years fol· 

ecentation: 

in a longer 
(15 or ciore 
lowing i:r.p l 
UncertaintI 
4. The ur;ce rtainty 

with the 
07. or more 
rtain.ty is 

associated 
impact is S 
S. The unco 
between 107. and :SOZ.. 

rtainty is 
07.. 

6. The unce 
less than 1 
ExclusivelI 
7. Overlapp 
fully monet 
NED account 

ing entry; 
ized in 

8. Overlapp ing en.try: 
monetized 

unt. 
not fully 
in NED acco 
Actuali~t 
9 .• Impact w ill occur 

entation •. 
ill occur 
pecific 
actions .. 

with il:ip lem 
10.Iirpact w 
only when. s 
additional 
ara carried 
.brplmantat .. 

out dur~ 
. om. 

:z> tcotse Level awi1 •• * Siga:!..Hcant effec :a 
• ua to lnc.::euacl ~ : fecl1.tttea(2,.5,10) . 

~ .•.. 
• -- . 



TABLE D-14B 

SYSTEM OF ACCOUNTS 

PLAN: Brookley Elqianaion Area and Gulf Diapoaal 
Plan No. l (Modified) S5x550-ft, Hain Channe~ 

Within the 
immed ia te 
planning area 

Minor release of 
heavy metal at 
dredging and dis
posal sites, As
similati-~e capaci 
ty of Mobile Rive 
will be slightly 
reduced. (l,6, 9) 

(4)Natural llaaourcea' Benthic c0111111uni• 
ties diirupted due 
to placement of 
material in the 
Gulf disposal site 
and in nearby ares 
surrocnding pro
posed upper bay 
fill area. Channa 
widening would de
creaaa benthic pro· 
duction in approx, 
700 acr••·- of tha 
bay (1 1 .51 9) 

·.--- ' 

LOCAT:ON OF DIPACTS 

Within the 
rest of the 
Rtudy area 
(SMSA) 

Withln a 
larger area 
affected by 
the nlan lBEAl 

Within the 
rest of the 
nation 

• 



• 
PLAN: 

TABLE D-14B 

SYSTEM OF ACCOUNTS 

' 

Brookley Expansion Area ar.d Gulf Di111po1al 
Plan No. l (Modified) 55x550-ft. Main Channel 

LOCATION OP IMPACTS 

Within the Within a Within the 
rest of the larger area rest of the 

.. 

study area effected by aatioa 
(5 l Eathetlc Values* r.:=:=:-:;:::::-;--::7..Jl~SMSA==~l \t.-----~th!!!e!.~ nlaaa.J'J!!!j••a.~ '·t_-'.:_ ____ _J 

Adverse visual anc 

Within the 
i.nmediate 
planning area 

? .... ... 
~ 

odor effects asso-
ciated with in-
creased industrial 
and comnercial 
development and 
dredging (l,5,9) 

(6) Salinity Changes Denser saltwater 
will be introducrc 
up into Mobile Ra~ 
due to larv:er shi1 
channel (I, 6, 9) 

i c. J!Q Deatroyed 1,no Acre• of 
1 

Natural Resourceh* bay bottom con
verted to fut-

!: L--~ .MIU• 

I 
I 

I 

Index of footnc.tes: 
Timing 
1. Impact is expected to 
occu• prior to or during 
implementation of the plan. 
~. Impact is expected within 
15 years following plan 
implementation. 
J. Impact is expected in a 
longer time fra:::e (15 or 
more ye~rs f~llowing im-
p 1 eraenta ti on.) 
Uncertainty 
4. The uncertainty asso
ciated with the impact 
ls 50'7. or more. 
5. The uncertainty ii 
between 10'!. and 50%. 
6. The uncertainty i• le111 
10%. 
Exclusively 
7. Overlapping entry;fully 
monetized in NED account. 
8. Overlapping entry; not 
fully monetized in h"ED 
account. 
Actuality 
9. Impact will occur.with 
implementation. 
10. Impact will occur on.Ly 
when specific a~ditional 
sections are carried out 
during implemeutation. 
11. Icr~act will not occur 
because neccessary addi
tional actions are lacking. 
Section 122 *Items required 

•'• -~ ,- -
______ ..._ ___ _ __ ..,_ ____ _._. ____ ...__..:bJ __ ~!ll-~_.~22. & Ell 1105-2-105 •• 



TABi.1 D-148 

SYSTEM OF AC 

l'tAH: Brookley lxpaneion Area and Gulf Dlapoaal Index of footnotes: 
Plan Mo.l (MOdlfied) 55x550•ft. Mala Cballnllll Timing 

' 1. Impact is expected to 
• occur prior to or during 

LOCATIOH 01 lHPACTS implementat!on of the plan. 
2. Impact is expected witbi&I 
lS years following plan 

Within the Within the Within a Within tbe 
implementation. 
3. Impact is expected la a llmediate re:::t of the larger area rest of tha longer time frace (15 or planning area atudy area affected by nation more years following ta• 

3. SWB Account 
, ..... ,, .. h. 111- lBlU.\ 

plementatlon.) a. lenaflclai Uncertainty 
Impacts 

' 
4. The un~ertainty aaao• 

"(l'.) Pro,arty .Rona elated with the impact 
'i' Value• 

' 
is 50Z or more. ... (2) Public facl• Additional land 5. The uncertainty ie w 

titles and made .available between lOZ and 50Z. ... 
\ 
'. aarvicea* for port facility 6. The uncertainty la 1 ... 

development (2 1 6 1 •: 107.. 
b. Adverse !!-elusively 

Impacta 
Poeaibla nlocatlOI 

7. Overlapping entry;.fully 
(1) llelocatf.on of a:onetiz.ed in NED account. 

People of boueiag aclja• 8. Overlapping entry; not 
cent to ~copoaecl fully monetized in NED 
fill .rea (1,5.9) account. 

Actuality 
9. Impact will occur with. 
il:iplementation. 
10. Impact will occur only 
when specific additional . actions are carried out 
during implementation. 
11. Ilnpact will not occur 
b.tcausa iieccaaaary addi· 
tional actions •re lacking. 
Section 122 *Items required 

-
bY Saci.122 • a 11os-2-1os. 

. ..•. . - . - - .. .. ····- . -+ ... 

• • • 



• 

(2) Relocation of 
buaineaa* 

(3) Relocation of 
1:1 farms* . 
!(4) C-unity Growtl ... 
:r-(S) C-unity Co

heaian 

I 

I 
1. 

• 

TABLE n-14B 

SYST™ OF ACCOUNTS 

PLAN: Brookley Expaneion Area and Gulf Disposal 
Plan No, 1 (Modified) SSxSSO•ft. Main Channel 

Within the 
immediate 
planning area 

No aignificant 
~ffecta (3,S,10) 

No effects 

No significant 
effects (3,S,10) 
lmpLementatlon of 

this plan would be 
in line with-atate 
mamunity economic 
goals, Colaunity 
cohesion aa·it nov 
~xiat11 would not 
~ di.erupted. 

LOCATION OF IMPACTS 

Within the 
rest of the 
atudy area 
fSM!IA\ 

No elpificant 
effects (3,S,10) 

Within a 
larger area 
affected by 
the nlan tRl:'A\ 

I 

Within the 
raat of tha 
nation I! 

! 

• • 
Index of footnotes: 
Timing 
l. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected within 
15 years following plan 
implementation. 
3. Impact is expecteJ in a 
longer time frai:e (15 or 
more years following im• 
plementation.) 
Uncertainty 
4. The uncertainty esso
ciated with the impact 
is SO'Y. or more. 
5. The uncertainty is 
between 10% and 501. • 
6. The uncertainty is less 
107 .. 
!2!;clusively 
7. Overlapping entry;fully 
monetized in NED account. 
8. Overlap~ing entry; n~t 
fully monetized in NED 
account. 
Actuality 
9. Impact will occur with 
il:lplementation. 
10. Impact will occur onl~ 
when specific additional 
actiona are carried out 
during implementati,on. 
11. Impact will not occur 
because neccessary addi
tional actiona are lac~ing. 
Sectiop 122 *Items raruirn 

··c------'-------.....L.-·~bY_ Sac.122 & Ell_llOS-:2-105, 
'· 

f 



4, RD Account 
a. Beneficial 

Impact• 
(1) Regional 

'r Growth* .... ... 
"" 

(2) Tut Chana••* 

(l) Bmployment* 

b, Ac1veraa 

TABLE O·l4B 

SYSTml or AC 

PI.AB: Brooklay Expansion Area anc1 Gulf Diapoaal 
Plan lfo,l (Moc1ifiac1) SSxSS<>•ft, Main ·channel 

LOCt.TION or DIPACTS 

Within the 
immediate 
planning area 

Thil plan would 
create a minor 
emplo1111ent growth 
(3,6,10) 

Within the 
rest of the 
study area 
<SMSA) 

El\hance bu1inaaaaa 
and employment, 
(3,5,10) 

Within a 
larger area 
affected by 
the nla" IBEA\ 

Enhance c-r
c ial buainaaae1, 
fa:mf.ng & industry 
(3,5,10) 

Local. money for C-rce & &nploy• C-rce -uld ef-
constructlon & ment would affect feet tea re"9llue1 
maintenance (l,S,9 tax revenuaa. (3,.5,J >) (3,5,10) 

Minor increase in Iacreeaa4 amploy• 
bu•ineas & indus• ment (l,.5,10) 
try related to the 
port would reault 
in increaaed am• 
ployment (3,5,10) 
1fo unfavorable 
ra1ioul effect•. 

( 

Within the 
raat of the 
nation 

C-rce voul1 
affect lac1era 

ta ra'191lua• 
(3,5,10) 

Index of footnotes: 
Timing 
1. Impact ia expected to 
occur prior to or during 
implementation of the plan, 
2, Impact is expected. within 
15 years following plan 
implementation. 
3. Impact is expected in a 
longer time frame (15 or 
more years following im· 
plementation,) 
Unceri:aintv 
4. The uncertainty asso
ciated with the impact 
ii SOl or more • 
5. The uncertainty i1 
between 107. and Sot. 
6. The uncertainty 11 la1a 
10%. 
Exclusively 
7. Overlapping entry;fully 
mone.tized in NED aiccount. 
8. Overlapping entry; not 
fully conetized in NED 
account. 
!£;:.,ality 
9. Impact will occur. vith 
implementation. 
10. Impa~t will occur only 
when specific additional 
actions are carried out 
during. implementation. 
11. Impact will not occur 
b11causa necca11ary addi• 

I 

j 
I 
I 

~· - ~ -·--. ··-· 
_l.tional. action•. are lacking .• 

Snction 122 *Itecs re~uirad 
__ __..__ _________ ~------...... ·---- 1>T sac_~12i .. llA..llOS-2-1os. · • 

• . 

• • 
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Accounts 
l, National Eco
nomic Development 

a. Beneficial 
Impacta 

(1) Annual trans
'i' portation •av... 
w inga 
ao(2) Land Enhance• 

ment 
b. Adverse Im

pacta 
(1.) Project firat 

co11t 
(2) Annual charge1 
c, B/C Ratio 

(total) 

• 

Within the 
i11111ediate 
planning area 

$2,697,000 
(2,6,9) 

• • 
TABLE D-14C 

SYSTEM OF ACCOUNTS 
• 

' 
' 

PLAN: Brookley Expansion Area and Gulf Dispoaal 
Plan No, 2 (Modified) S5x550 ft, Hain Channel 

Index of footnotes: 
Timing 
1. Ir.ipac t is expected to 
occur prior to or during 

LOCATION OF IMPACTS impl~~entation of the plan. 
2. Inpact is expected wi~iD 

Within .the 
rest of the 
study area 
CSMSA\ 

Within a 
larger area 
affected by 

· the nlan 'BEA\ 

•. 

$44,530,uOO-

$ 3,479,000-

----

Within the 
rest of the 
nation 

$30,433,000 
(2,6,9) 

$24.0 ,105 ,«Kl 
;~ 

$ 111.4-IJ",qoo 
1.5 

I 
I 

15 years following plan 
implementation. 
3. fopact is expected in a 
longer tir.'.e fra!:le (15 or 
more years following im
plerr.entation.) 
Unce:-taintv 
4. The uncertainty asso
ciated with the impact 
is 507. or more. 
5. TJ·,e uncertainty is 
beD>een 107. and 507 •• 
6. The unc:!rtainty is less 
10%. 
E:<clusively 
7. Overlapping entry;fully 
monetized in NED ac<:ount. 
8. O'•erlapping entry; not 
fully monetized in NED 
account. 
Actuali t-
9. :U.:pa ct wi 11 occur w:i th 
imple:n£ntation. 
10. Irr.pee t will occ u.: only" 

NED ACCOUNT when s?ecific additional 
*"'Non-Federal coat1 actions are carried out 

allocated to the during implecentati~n. 
ltate. Includes 11. Ir.:pact will not occur 
he additional· " because neccessary addi-

;1 "1uind by l'na:.. Uo;Jal ai:tions are leckin<>, 
Sectior 122 *Ite::is :equired cleat a va:ter poll,,. "' 

'---------.J-----,------'------.. L~b~»Y[.~Sec.122 & at 1105-2-105 ~ ~"'."' 
,.,.,--c-~ 



JABLE D-14~. 
SYS'ft'.K OP ACCO!JlrlS ~~~~~~~~~~~~~~~~~~~~~~~:=.=·~== ........ ~~"""~::...~~~~~~~~~~~~~~...,,.~------~----~~ 

Index of footnot:ea: 
Broo'tl•J laplla•ioa AIL'M and C\la.f D!epoaal Timing 
Plan No. 2 (lbli.lt.cl) 55&550•ft. Main Ciwm01l 1. Im;iact ia expected 

to occur prior t~ or 
during implemeu.tatioa 

J.OCATIOIJ OI' IMPACTS 

.a tQ Account 
';' a. Beneficial 

Within the 
inlllediate 
plsnnins area 

t:; Illpacts , . 
c(l) !'.an_.. ruov!:'C••r Significantly en-~ 

hance industrial : 
~ port facilities l 
(2,6,10) ' 

(2) Natural' n•ourcu•I Opportunity exi•t• 1' 

for improving cir• 
culation in the 
upper bay below th• 

'disposal area and 
I north of the Theodor. 

Char:nel by discon
tinuing existing I 

.met.hods of dispoal:'! 

Within t~e 
-;ea: of tM 
atud:r·ana. 

I 
I 
I 

' I I m.-.i.ntenance material 
al .. ngside the main I 

. ship chanae,l. 
b. Adv&l's• Impacts : -

(1) Air Quality* lrhe major factol' ii· 
- the number & tyre · 
j ·Of induatl'f(2 1 5,10 ~· :i> Hoiae i..vtil Cbaaa••* Slplfic:ant •ff•:r · 

Within a 
laqal' ares 
aff•cted by 

Within. the 
rest of the 
aatica 

r • 
' 

I 

' , I 

I 
1 

--- ·- --' 
J..! .• Impact will 
nn:: : ~cur 'be-
caus >cess1.r.f 

. additiond at:• 
I tilQns .on:e lack• 

I 
b,g, 
.§!c ~~on 122 * 

i r.~.au raqu.l.red 
i>J' flee. 122 6 
a. 1103-'·105. 

of t!:e plan. 
2. Impact is expecteci . 
within 15 years fol
lov.ing. plan impl•en- ' 
tation. 
3. Impact is expacted 
in a longer tiae fraz:ie: 
(15 or more year.I' fol.,. 
lO'Wing impleaenta :ion) 
Uncertainty ' 
4. The uncertain.ty 
associated with the 
impact ts 50Z nr -re. 
S. The uacet·td.nt)' b -
between 101 and 501. 
6. The uncertaiaty la . 
less than lot. 
Exclusively 
1. Overlapping enU]'; : 
fully monetilled 1a 
MED account. : 
8. Ovoirlapplag aatzy; ' 
not fully aonetlzed 
ic NED account. 
Actuality 
9. Impact vill occur 
wici• hple:ientati-. 
10. Ii;ipsct will occiar 
only when. specific. 
adltt!onal acti-• ., 
an carried 011t ~· 
s.e1-tat•-. 

----.....-- .. . _ . , . ____ 1_u_a to iacl'UaH po · fKiU.t~-~·-'-•10_· ...-.' -·-r--~--
. ~- ·-·------ ------·~---

• • • 



• 

3. Water QualitY* 

7 ... ,,.. 
0 

4. Natural Re
sources* 

TABLE D-14C 

SYSTEM OF ACCOUNTS 

PLAN: Brookley Expansion Area and GuJ.f Dlap~aal flail 
No, 2 (MOdified) 55x550•ft, Hain Channal 

Within the 
immediate 
planning area 

Minor release of 
heavy metal. at 
dredging and dis
posal sites.. As• 
similative capaci
ty of Mobile River 
will be slightly 
reduced (l ,6,9) 

Benthic communitie 
disrupted due to 
placement or dredg 
ed material in the 
gulf disposal site , 
lower bay, and in 
nearby areas sur
rounding proposed 
upper bay fill are • 
channel widening 
would decrease ben 
' •hie productivity 
cn approx. 700 
acres of the bay 
(1,6,9) 

LOCATION OF IMPACTS 

Within the 
rest of the 
study area 
lSMSA\ 

Within a 
larger area 
affected by 
the ft'•n IB"'.1.\ 

Within the 
rest of tha 
nation 

• • 
Index of footnotes: 
Timing 
1. Impact is expected to 
occur prlor to or during 
lmplementation of the pbn. 
2, Impact is expected wlthlD 
15 yeara following plan 
implemen ta ti on. 
3. ~opact is expected in a 
longer time ir1111:e (15 or 
111ore ye•11rs following im• 
plementation.} 
Uncertaintv 
4. The un.certainty aaao
ciated with the impact; 
h 507. or more. 
5. The uncertainty h 
between 107. and 50'!.. 
6. The uncertainty is less 
10%. 
Exe lus 1 ve ly 
7. Overlapping entry ;fully 
monetize.d in NED account. 
8. Overlapping entry; not 
fully monetized in NED 
accou:1·t. 
Actuality 
9. Irr:pac t wi 11 occur wlth 
1.mplemen.ta tion. 
10. l~pact will occur only 
when spec.ific additional 
actions are carri.ed out 
during ietplementation. 
11. Iripact will not occur 
because neccessary c.ddi
tio.nal actions a"."e lacking. 
Jection 122 *Items required 

.. ----·---L------• by ~c~-1~ ~-ER 1105-2-105. ·. 



TABLE D-14C 

SYSTEM OF ACCOUNTS 

PLAN: Brookley Expansion Area and Gulf Diapoaal 
Plan No, 2 (Modified) S5x550-ft, Main 'channel 

5, E1thetic 
Value•* 

6. Salinity 
Chana•• 

c. EQ De1troyed 

Within the 
immediate 
planning area 

Adverse visual ~n~ 
odor effects as• 
sociated with in
creased industrial 
and commercial de
velopment and 
dredging.(1,5,9) 

Denser saltwater 
·~111 be introduced 

up into Mobile Bay 
due to larger ship 
channel. (1,6,9) 

Natural lle1ourc 11 1, 710 Acre1 of 
bay bottom con• 
verted to fa1t• 
land 

. ·,••· I .... 

• 

LOCATICif OF IMPACTS 

Within· the 
rest of the 
study area 
fSM~A\ 

Within a 
larger area 
affected by 
the nl•n 'BEA) 

Withi':l the 
rest of the 
nation 

-----~-. -~- ~ 

·, 

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or c!uring 
implementation of the plan. 
2. Impac.t is expected within 
15 years following plan 
implementation. 
3. Impact is expected in a 
longer till'e frame (15 or 
more years following 1111• 
p le:r.en ta ti on,) 
Uncertainty 
4, Ille uncertainty asso• 
chted l.lith the impact 
is 50% or more. 
5. Ihe uncertainty is 
be tl.leen 10'7. and 50'7.. 
6. The uncertainty 11 1•11 
107.. 
E:xcbsively 
7. Overlapping entry;fully 
moneti*ed in NED 1ccouat. 
8. 0•1erlapping entry; not 
fully monetized in NED 
account. 
Actuality 
9. I:.•pact will occur "11th 
f..mplmnentation. 
10. T.rr~act will occur only 
wh~n specific additior.al 
actions are carried out 
during i~ple~entation. 
U. J.mpact will not occur 
becac.se neccessary addi.• 
tional actions are lacking. 
Sftctioa 122 *Items required 

__ 1!,1_~•c!l!~ ~J;R uos-2-1os • 
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3. SWB Account 
a. Beneficial 

Impacts 

~ (1) Property 
Values 

,,,.. 
N 

(2) Public 
facilities 
and servicesi 

b. Adverse 
Impacts 

(1) 11elocat1on 
of people 

TABLE D-14C 

SYSTEM OF ACCOUNTS 

PLAN: Brookley Expansion Area and Gulf Disposal 
Pl:tn No. 2 (Modified) SSx550-ft. Hain Channel 

Within the 
immediate 
planning area 

None 

Additional land 
made available 
for port facili
ty developMDt 
(2,6,9) 

Possible re
location of 
housing adja
cent to propose 
fill area (l,S, ) 

LOCATION OF DIPACTS 

Wi;:hin the 
rest of the 
study area 
lSMSAi 

Within a 
larger area 
affected by 
the olan lBEA\ 

Within the 
rest of the 
nation 

• • 
Index of footnotes: 
Timing 
1. Impact is expected to 
tJccur prior to or during 
implementation of the plan. 
2. ~~pact is expected within 
15 .years follo-wing plan 
implementation. 
J. Tm~act is expected in a 
longer tine frame (15 or 
more years foll".!Wing im-
p le,,en ta tion .) 
Uncertaintv 
4. The uncertainty asso
ciated with the icpact 
is 5CT4 or more. 
5. The un.certainty is 
between 10'4 and 50%. 
6. The uncertainty is less 
10'7.. 
Exclusively 
7. Overlapping ent.<:y;fully 
monetized in NED account. 
8. Overlapping entry; not 
fully m~netized in ~'ED 
:tccount. 
~ctuality 
9. I::tpact will occur with 
implemt,.1ta ti.on. " 
10. !Jr.pact will oc~ur only 
when specific addl~ional 
actions are carried out 
during ir.lple~entation. 
11. llnpact will not occur 

L 
because neccessary addi-. lJ. onal actions are l.!.cki:>g. 
Sf!ction 122 *Itus re~uired 

__ ··--·. _ ·-·-'--------.....______ y~e~_!!.2 & Ell llCS-2-105. 
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TABLE D-14C 

SYS'l'l'M OF AC 

!'LAii: kookl.,. Expaaaloa Ana eacl Gulf Dlapoaal Index of footnotes: 
Plan llo. 2 (llodt.flecl) 5Sx5SO-ft. Bala Cbaanal Timing 

• 1 • L~pact is expected to 
' occur prior to or during 

LOCATmN OP DIPACTS 
implementation of the plan. 
2. Impact is expected within 
15 years following plan 

Wi.thin tha Within . the Within a Within tha implementation. 

1-dlate rest of the larger area rest of the 3. Ir.ipact is expected in a 

planning area at~y area affected by nation longer time fracie (15 or 

(SHSAl th.. -·-- ••••\ 
more years following I.a• 

:(2) Relocation of plementation.) 
bua:!.nua* Ro significant Uncertainty 

= affgta (305010) ' 
4. The uncertainty assn-

t 
~ elated with the impact 
r; 

' ls 50% or more. 
(3) lal?Cai:ioD of lllO effects 5. The uncertainty is 

f•-· between 10% and 507,. 
6. The uncertainty ls lea a 
10'1.. 

(4) C-ity lfo aigaifiCaDt Ro a:lplficaat Excl11slvely 
grc.vth affectll (3,5,10) affacta (30 5,10) 7. Overlappln! entry;fully 

monetized in NED account. 
8. Overlapping entry; not 

(5) c •n•ty Implementation of fully monetized in NEI) 
Cohulon th!a ·plan would account. 

be in ll.ne with ~.lity 
stated C<maUDity 9. Iropact vill occur with 
econcmic goals. implementation. 
C'-·nlty coheaio • . 10. Impact will occur only 
aa lt -..uta when specific additional 
would not be dis• actions are carriee out 
rupted. during implec:enta·tion. 

- 11. U:ipact will not occur 
because neccessary ad~i-
tlonal actions are lacklag. 
Section 122 *Items required 

. - - - . ··------- bv ~i:.:_lE & m 1105~2-IOS • ... 
• . 

• i • 



• 
_TABLE P-14C 

SYSTEM OF ACCOUNTS 

' 
' 

PLAN: Brookley Expansion Are• •nd Gulf Dispoa•l 
Pl•n No, 2 (Modified) 5Sx550·ft, Main Cunnel 

4. RD Account 
•· Benefici•l 

llllp•cta 
Region•l 

G~th* 

Within the 
immediate 
planning area 

This plan would 
.. reate a minor 
~ployment growth 
(3,6,10) 

(2) Tax Clumgea* Local money for 
construction & 
maintenance(l,5,9 

(3) &liplOJ118Dt* 

b. Adverae 

~inor increase in 
business & indus

try related to the 
[IOrt would result 
li.n increased em• 
~loyment (3,5,10) 
No 1111f•1n>rab le 
region.l effects 

LOCATION OF IMPACTS 

Within the 
rest of the 
study area 
{SMSA) 

Within a 
larger area 
affected by 
the nlan (BEA) 

Enh•nce businesses Enhance commercia 
and employ1118nt(3, buaineaaea, fumin 
5,10) &induatr/ (3,5,10) 

COlllllerce & employ- Commerce would 
ment would ·•ffect •ffect tu: re• 
tu revenues, (3,5,1 >)venuee (3,.5.,10) 

Inc~ .. ••d 911Ploy
•nt (3,5,10) 

Within the 
rest of the 
nation 

Commerce 
would •ffect 

Federal to 
: re'ftlluea(3,.5, 
10) 

• • 
Index of footnotes: 
Timing 
l. Impact is expected to 
occur prior to or during 
imple~entation of the plan. 
2. L~pact is expected within 
15 years following plan 
imple::ientation. 
3. Impact is expected in • 
longer time frame (15 or 
more years following im
pler:-en ta ti on.) 
Uncertaintv 
4, The uncertainty asso
ciated with the impa,ct 
is 50% or more. 
5, lhe uncertainty is 
between 10% and 50%. 
6. The uncertainty is less 
10%. 
Exclusbelv 
7, Overlapping entry;fully 
monetized in NED account. 
8. Overlepping entry; not 
fully monetized in NED 
account. 
~ality 
9. Impact will occur with 
imp I em en ta ti on • 
10. Irr.pact will occur only 
when specific additional 
action• are carried out 
durini. trr.plementation. 
11. Impact will not occur 
becsJse neccessary addi
tional actions are lacking. 
Section 122 *I.tems required 

....... ~. '' ------ _ -~----------'----..,.... -----------·--______ ,__ .-·~~·~·!!2 & ER uos-2-~.os. 
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Accounts 
1. National Econo• ! mic Development 

e; 
a. Beneficial Im-

pacts 

(1) Annual trans• 
portation sav
ings 

b. Advars• Impacb 

(1) Project firat 
C041t 

(2) Annual chars•• 
c. B/C llatlo 

(total) 

Within the 
illmedlat• 
plA!lAina area 

•. -· --··-~------·--· 

TABLE D-14D 

SYSTEM OP AC 

PLAN: Gulf Disposal 

LOCATION OP IMPACTS 

w 1 thin the 
rest of the 
study area 
,.,...,:.._\ 

Within a 
larger area 
affected by 
the al•" (BIU,\ 

$20,690,000** 
$ 1,733,000** 

NED ACCOUNT 
**Noa-Federal cost1 

•llocated to the 
state. Includes 

Within the 
rest of the 
nation 

$30,433,QOO 
(2,6,9) 

Ul6,906,000 
$ 24,054r000 

L.2 

. :he addit190a1· . . _ 

51. ~uirecl by Pres~ 
. f.deat • water polio 

1 --''"--------.,--·-....-·-· ··-.:··.. ·~···-- -- -

Index of footndtes: 
Timing 
1. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected within 
t5 years following plan 
implementation. 
3. Impact is expected in a 
longer time fra!!le (15 or 
more years following im• 
plementation.) 
Uncertainty 
4. The uncertainty ·asso
ciated with the impact 
is 507, or more. 
s. The uncertainty is 
between 10% and 507.. 
6. The uncertainty ls leas 
101 •• 
Exclush·ely 
7. Overlapping entry;fully 
monetized in NED account. 
8. Overlapping entry; not 
fully mone tiz:ed in ?;ED 
account. 
Actuality 
9. Impact will occur with 
imple'1lentation. . , 
10. Imp~ct will occur only 
when sp1<cific additional 
actions are carried out 
during implementation • 
U. Impact will not occur 
because necceuary addi
tional actions are lack!na. 
Sectio9 122 *Items required 
by Sec.122 & Ell 1105•2-105. 

·······--

• 

! 

r 
l 
I 
i 

l 
I 

l 
I '. 
' i-,' 
1. 



• 

2. EQ Account 
a, Beneficial 

llnpacu 

• 

Within the 
immediate 
planning area 

..1!!LE D-14D 

SYSTEM OF ACCOUNTS 

PI.Ah: Gulf Disposal 

LOCATION OF IMPACTS 

Within the 
rest of the 
study area 
(SMSAl 

Within a 
larger area 
1.ffected by 
the nlan fBEA\ 

. 

Within the 
rest of the 
nation 

I 

• 
Index of footnotes: 
Timing 
1. J:mpact is expected to 
occur prior to or during 
impleir.entation of the plan. 
2. !ffipact is expected v.rithir: 
15 yt::ars follo· . ..iing plan 
implementation. 
3. l!:;-,pact is expected in a 
longer time frarae (15 or 
more years following im-
p ler::en ta ti on.) 
Uncertainty 
4. The uncertainty asso
ciated with the impact 
is 50% or ir.ore. 
5. T~e uncertainty is 
between 10% and 50%. 
6. The uncertainty is less 
10, •. 
Exclusively 
7. O'Jerlapp.ing entry; fully 
monetized in h"ED account. 
8. Overlapping entry; not 
fully monetized in. NED 
&cco:.:int. 
Actu.Jlity 
9. Iropaet wU l oecur with 
i:np 1 eme n t e. t. :iOk .. 

10. Iripact Yill uccur only 
when specific additional 
actions are carried out 
during implecentation. 
U. Impact will not occur 
bec .. use neccessary addi
tional actions are lacl<ir.g. 
§ection 122 *Items required 

- ------____ ._ ______ - _____ ...._ ________ - -~-~·c._.122~~1105-2-195. 
·. 



TABLE D-14D 

SYSTn< or J.CCO\JlllTS 

PLAN: Gulf Dbpo•al 

LOCATmll OP DIPJ.CTS 

Within the 
irn:nedia te 
planning area 

Within the 
resL of the 
study area 
\SMSA) 

(3) Water Quality* Minor release of 
heavy metal at 
dredglng aa.d dis- '. 
poaal tlitea (1,6, 9 

(4) Natural ... 
•ourc:e•* 

(S) E•thetic Valut1 

(6) Salioi.ty 
. aw.pa 

Benthlc CC111111unitie~ 
disrupted due to 
place111ent of dred-
ged material la tha 

J gulf dlaposal •ite~. 
hannel widening 
would decreaee 
benthlc prod~ti
vity in approx.10( 
acres of the bay 
1,6,S) 

* Adverae visual 
effects assoclatec 
vith ~redglng(l,5,J) 

Denser aaltvater 
vlll ba introduce• 
~ into Mobt,le Bay _ 
due to laraer •hil 

t:luumel (l,6,9) 

Within a 
larger area 
affected by 

- the nlan CREA) 

Within the 
re•t of the 
nation 

" 
Index of footnotes: 
Timing 
1. L~pact is expected to 
occur prier to or during 
implementation of the plan. 
2. Impact is ~xpected vi~in 
15 years following plan 
imple.">.en '.:at ion. 
3. bpact is expected in a 
longer ti~e frame (l~ o~ 
more years following im• 
p le,.,,enta tion.) 
Uncertainty 
4. The uncertainty asso
ciated with the icpact 
is SO"i. or more. 
5. Ihe uncertainty i• 
between 10% and 50%. 
6. The uncertainty is less 
10%. 
Exclusively 
7. Overlapping entry;fully 
monetized le NED account. 
8. Overlapping entry; not 
fully monetized in NED 
acco.unt. 
Actuality 
9 • Jzpac t wi 11 occur 'With 
implementation. 
IO •. Impa.ct will occur only 
when specific additional 
actions are carried out 
during implementation. 
11. Impact will not occur 
because neccessary addi-
tion,;l actions are lacking. 
Section 122 *Items required 

. --------- _______ --·.,----------~~~•>:..§ec_,122_ & Ell 1105-2-105. 
·-
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c, EQ Destroyed 

3. SWB Account 

" a. Beneficial 
' Impacts ,_. 

;e-. 
Oii (l) Property 

Values 

(2) Public faci-
lities and 
services* 

b, .Adverse 
Impacts 

(1) Relocation o 
People 

TABLE D-14D 

SYSTEM OF ACCOUNTS 

PU.N: Gulf Disposal 

' 

!L·~~-,-~~~....-~~~.--~---J - - LOCATION OF lMPACTS 

I Within the 
·:aediate 
tanning area 

Within the Within a Within the 
rest of the larger area rest of the 
study area affected by nation 

'-;.;::-::::-::::::::::::-~;;-f--~(S~MS~A~1)~~·~~...j...Eth~e~n~l~a~n~l~B~EA~')!.--!-_.;.~~~~ 
No resources will 

be irretriir>'ahly 
lost, 

No significant- im-
pact 

Increase in sar-
vices due to lower 
transportation 
costs (1,6,10) 

No impact 

• • 
Index of footnot~s: 
Timing 
1. L~pact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected within 
15.years following plan 
irnplemen tat ion. 
3. Impact is expe.::: ted in a 
longer time frame (15 or 
more years following im
plt:centation.) 
Uncertainty 
4 The uncertainty as~o
ciated with the il::pact 
i~ 50"/, or more. 
5. The uncertainty is 
between 10% and 507 •• 
6. The uncertainty is less 
10%. 
Exel usively 
7. Overlapping entry; fully 
monetized in NED account. 
8. Overlapping entry; not 
fully monetized in NED 
account. 
Actc-ality 
9. L~pact will occur with 
implementation. 
10. Impact will occur only 
when specific additional 
actions are carried out 
during ir.plementation. 
11. Irr.pact 1.-ill not occur 
beca.use necc.essary cC.di-

--------· 1 
t. ional actions ar~ lac.i<ing. 
Section 122 *Items required 

. -···-___ ___Ey _.i;e."-,12_2 -~-~ 1105-2-105. 
._ 
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(2) Relocation 
of buslneu* 

•'(3) 
'r 

Relocation 
of farms* .... 

;:; (4) C011111unity 
Growth 

(5)', C-unity 
Cohealon 

Within the 
i=odiate 
planning area 

No effects 

No effecta 

Insignificant 
impact 

lnaianificant 
Impact 

TABLE D-14D 

SYSTEM OF ACCOUNTS 

PLAN: Gulf Diapoaal 

LOCAT:WN OF lMPACTS 

Within. the 
rest of the 
st.udy area 
<SMSA} 

Within a 
larger area 
affected by 
the nlan lBEAl 

With!.n the 
rest of the 

" : nation 1• 

. --- ______ _._ _________ .. .__ __ _,,.. ___ _... _______ _ 

• 

Index of footnotes: 
Timing 
l. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected v;.thio 
15 years following plan 
imp 1 em en ta t1on. 
3. Impact is expected in a 
longer time frame (15 o.r 
moce years following im-
p lercenta tion.) 
Uncertainty 
4. The uncertainty asso
ciated with the impact 
is SOY. or more. 
5. The uncertainty is 
be l:\·,een 107. and 507.. 
6. The uncertainty ls less 
101 •. 
Exclusively 
7. Gverla:-;'.- .,~:ry;fully 
monetized iu _,_;;, a.::count. 
8. Overlapping entry; not 
fully oonetized in NED 
account. 
~1ality 
9. lr.!pact will occur with 
implementation. 
10. Impact will occur only 
w:.en specific additional 
action$ are carried out 
during µ,pleeentat:!.on. 
11. Impact will not 'occur 
because neccessary addi
tional actions are lacking. 
§11ction 122 *Items requireci 
-"-'--~~!;:-!,!2 • E1t 1105_:2~105._ 
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Within the 
i.mmediate 
r,lannin,g area 

TABLE D-140 

SYSTll'I OF ACCOUNTS 

PLAN: Gulf Diapoaa~ 

LOCATION OF IMPACTS 

4. RD Account 

w1~·.11n the 
rest of the 
study area 
(SMSA\ 

Within a 
larger area 
affected by 
the nlan <BEA) 

'i' .. ... 
0 

a. Beneficial 
Impacts 

(1) .Regional 
Grawth* 

Thia plan wnuld 
create a minor em
ployment growth 
(3,6,10) 

Enhance buaineasea Enhance commercia 
and employment(3,5, buaineaaea, famin 
l~ & industry (3.5,10 

(2) Taz Challges* Local money for C-rce & employ• C-rce -uld 
construction & ..at vo.uld affect affect taz r&ftDue 
maintenance (l ,S ,9 L m rewnuea(3,5,ll ) (3,5,10) 

(3) lllploymeat* Minor increase in Iacreaaed ..,1oy
b us iness & indua• ...at (3,5,10) 
try related to the 
port would result 
in increased ea-
p loyMen.t. 

b. Adverae No unfavorable 
regional effecta 

Within the 
rest of the 
nation 

C-rca voul 
affect l'aclera 

taz re--.. 
(3,5,10) 

• • 
Index of footnote! 
Timing 
1. Impact is expected to 
occur prior to or during 

l 

implementation of the plan. 
2, ;: .. pact is expected within 
15 years following plan 
implementation. 
3. li-?act is e~pected in a 
longer time frame (lS or 
more years folln;;ing im• 
p lemen ta ti on.) 
Uncertainty 
4, The uncertainty asso
ciated with the impact 
is 50% or more. 
5. The uncertainty is 
between 101. and 50%. 
6, The uncertain.ty is leas 
10%. 
~usively 
7. Overlapping entry;fully 
monetized in NED a~count. 
8. Overlapping entry; not 
fully monetized in NED 
account.., 
ArtuElity 
9. Iro.pact will occur with 
:irnple:r.en tat ion. . .. 
10. fr.pact will occur only 
when sp,.cif ir additional 
acticns a=e carried out 
during ietpler::entation, 
11. I:npact will not occur 
becaus<! neccessary addi
tional actions are lackin~. 
s .. ctioo 122 *Items required 

_ -·-- -------··'-------- ---· .L----·-----'------·- __ !>.l'. S_ec_,122 &_~_1105•2•105. 



Ac59unts 
1. Rational Ec:o

-lc DewlGP"' 
-at 

'i' a. '.8eneficial 
,.. Impa~ta 
"' (l) Annual trans· 
... portati- .. ,,. 

lap 
b, Adverse Ia

pacte 
(l) Project flra 

coat 

Within tile 
1-diet• 
planni.aa area 

(2) Allllual Cbarg1 1 
c. l/C Ratio 

(total) 

.... TABLE D-14E 

Pl.All: Quumel Wldenina: (Leut lnrironMati.lly 
Dm•laa !laa) 40·x450-ft, Hain a.au1 

LOCATIDH OP DtPACTS 

Within tha 
nat of tile 
etucly area 
lSKSA\ 

Within a 
larger area 
affected by 
the u l•n l BEA l 

$940,00IJti 

$ 67;000;1<* -·----

HEP AC<lOUllT 
~n•Peclm:al.c:oata 

11loc:aAcl to the 
atata. InclUdea 

Within the 
rest of the 
uati-

117 ;1158 ,000 ' 

s .1~32&,000 . 

~ additiqpil . 
S'l. ~nd by l'nl•· 
lileRt a -ter polic • 

. 
' 

Index of footnotes: 
Timbtg 
1. l::lpact is expected to 
occur prior to or during 
implementation of the plan. 
2. Iln!'act is expected within 
15 yecrs follcr~ing plan 
liap l em en tat ion • 
3. L~pacc ls expected la • 
longer tir:ie frame (15 or 
more years following im
ple:r,enta t.ion,) 
Uncertaintv 
4. !he uncertainty aaso• 
ciated with the i.l:ipact 
i.s 507. or more. 
5. The uncertainty ls 
between 107; and 507 .. 
6, Tne uncertainty ls less 
10%, 
!!£.!usively 
7. Overlapping !!ntry;fully 
monetized in NED account, 
8, Overlappi.ng entry; not 
fully monetized in N'ED 
account. 
Actuality 
9. L~pact will occur with 
implementation. 
10. Ilr.pac.t will occur only 
~hen specific additlor.al 
actions are carried out 
during irr.pler:lentation. 
11. I.r.>pact will not occur 
because neccenary addi
tlonzl actions are la.cki::g •. 
Sect:..011 122 *ItG1s required 

·--·r· ·- ---· - --···· ------·- ., ________ _.._ ______ •... _.!>:r.~e_c:.122 lio_ EllillOS:-2-105, 
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2. EQ Account 

i' 
ti 
N 

a. Beneficial 
IIDpacts 

(1) Man-ms.de 
resources* 

(1) Natural 
resources* 

b. Adverse 
IIDpacts 

(l) Air Quality* 

(2) Noise le11el 
ChallPs* 

• 

TABLE D-14E 

SYSTEM OF ACCOUNTS 

PLAN: Channel Widening (Least environmentally 
damaging plan) 40~x450-ft. Main Channel 

Within the 
immediate 
planning area 

No effect 

Circulation in th 
upper bay improv~ 
by discon.tinuing 
existing methods 
of disposing main 
tenance ~.aterial 
alongside the mat 
ship channel(l 1 6 1 ) 

No effect 

Minor increase 
due to construc
tion activity 
(1,5,9) 

LOCATION OF IMPACTS 

Within.the 
rest of the 
study area 
fSMSA\ 

'. 

Within a 
larger area 
affected by 
the 11lan fBEAl 

• 

Within the 
rest of the 
nation 

• r I 

Index of footnote&: 
Timi1l& 
I. Inpact is expected to 
occur prior to or during 
implementation of the plan. 
2. Lmpac t is expected within 
15 years following plan 
implementation. 
3. Impact is expected in a 
longer time frame (15 or 
more years following im
plementation.) 
Uncertainty 
4, The uncertainty asso
ciated with the impact 
is 50% or more. 
5. The uncertainty is 
between 107, and 50'!.. 
6. The uncertainty is less 
lOJ.. 
Exclusively 
7. Ov<0rlapping entry;fully 

,'. monetized in NED account. 
8. Overlapping entry; not 
fully monetized in NED 
account. 
Actudity 
9. Inpact will occur with 
implementation. ·.J 

10. Impact will occu!" only 
when specific additional 
actions are carried out 
during fr..p lEne n ta ti on • 
11. Impac:: will not occur 
because neccessary addi
tional actions are lacking. 
Section 122 *Items required 

________ ---· ____ . ____ ..,. ____ .___ ______ _!:f~•c:_._122 _& __ ~ __ !1os-2-1rs • 
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Tt.BLE D-14E 

SYS'nll OF ACCOUNTS 

PUN: Channel vldenlng (Leaat eaviromiantall;y 
dmiaglng plea) 40•x450-ft. l(ain Channel 

W'ithi.n the 
immediate 
plannirg area 

Water Quality' Mlaor release of 
heavy metal at 
dredging and dis

(4) 

~ ... 

Natural Ile• 
•ourcaa* 

(5, E•th•tlc 
Valwt1* 

(6) Sallnlty 
Chup•· 

posal sites (1,:::,9 
!lenthlc c0111111unltlG 
dbrupted di»:. to 
placement of ma• 
ter:l.al at gulf 
disposal sll:e. 
Channel widening 
rould decrease ben
thlc productivity 
ia, approx. 350 acr as 
of, the bey. (1,6,9) 
Adverse visual 
effects · a1aoclated 
v!th dredg:l.ng.(1,5, 1) 
More saltwater wU • 
be introduced un 
into Mobile Bay 

clue to larger 
channel (1~6,9) 

LOCATION or IMPACTS 

Within the 
.rest of the 
•tudy ar .. 
lSMSA\ 

Within a 
larger area 
affected by 

· the nlan (BEAl 

Within the 
rest o! the 
nation i: 

Index. of footnotes : 
Timing 
1. Impact is expected to 
occur prior to or d'1ring 
implementa~ion of the plan. 
2. Impact is expected w!.thin 
15 years following plan 
impl<'mentation. 
3. Impact is expected in a 
longer time frame (15 or 
more years following im-
p lecten ta tion.) 
Uncer ~ainty 
4. lhe uncertainty asso
ci?ted with the ·;.;;:pact 
is 50'.~ or more. 
5. The uncertainty is 
be t>:een 107. and 50'1 .. 
6. The uncertainty is less 
10%. 
EY.cl us ive ly 
1, Overlapping entry;fully 
monetized in NED account. 
8. Overlapping entry;. not 
fully ::ionetized in NED 
acccunt .. 
~.£.!:.!·.'a l ~ t v 
9. In:pact will occur w:ltb 
implementation, 
10, Impact ,;ill occur only 
when specific additio:::al 
actions ere carried out 
during irr.plementa tion. 
ll. Ii:npac t will not occur 
because r.eccessary addi.
tion.d actions are la.citing. 
Section 12.Z *I_tems required 

. ·- I"' 
-----·-,__ __ ....., ____ ...__ _______ ..._..:bY __ se.~-·~2:2 ~ ~ ~los-2-1os • 
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c. EQ Destroyed 

i' ... 
"' e-

TABLE D-14E 

SYSTEM OF ACCOUNTS 

PUN: Channel Widenina(Leaat enviro-tally 
damaging plan) 40-x4SO-ft, Main aium.1 

Within the 
immediate 
planning area 

No reaourcea will 
be irretrievably 
1011t. 

LOCATIDN OF lMPACTS 

Within the 
rest of the 
study area 
(SMSA\ 

Within a 
larger area 
affected by 
the »lan la&\\ 

Within the 
rest of tba 
nation 

• • 
Index of footnotes: 
Timing 
l. Impact is <:expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected within 
15 .years following plan 
implementation. 
3. Ir:ipact is expected in a 
longer ti~e frame (15 or 
more years fo ll01Jing im-
p lemen ta tion.) 
Uncertainty 
4, The uncertainty asso
c!ated with the impact 
is 50% or a:ore • 
5. The uncertainty is 
between 10% and 5CF1 •• 
6. The uncertainty is less 
107.. 
Exclusively 
7. Over lapping entry; f :illy 
monetized in lIBD account. 
8. Overlapping en.try; aot 
fully monetized in NED 
&ccount. 
Actuality 
9. L~pact wi!l occur with 
implel!!entetior.. 
10. I;:ipact will uccur only

0 

'When specific addi. tional 
actions are carried out 
during ir.plei::entation. 
11. IJ:;pact will not occur 
because neccessary "ddi-

I 

1 

tional acticms are lacking. 
Section 12l *Items required 

- -- ...._ _______ ··--. _ . ____ ,,_ ___ _,,__·------'~.:11'1._!le~.11_2 -~--Ell_ !105-:-2-105 •. ;if.•"'. 



3. SWB Account 
a. Beneficial 

Impact. 
(1) Property 

a Value• 
I ... (2) Public fac "" .... llti•• aad 

••rvtcea• 

b. Adverae 
Impact a 

; (1) Relocatloll 
of hople 

I 

I 
' 
! 

' ' 
' 

: 

' 
' 

• 

TABLE D-14E 

SYSTDl OF ACCOUNTS 

PLAN: Channel Vldealag (Leaat envt.ro-tally 
~t.aa· plan) 40-x4:50•ft, Mala Channel 

LOCATION Oi' IMPACTS 

Within the Within the Within a Within the 
1-ediate rest of the larger area reat of the 
plannlag area study area affected by nation 

.\ t-i.. nlaa ,\ 

No impact 

~ Increase 1A aer-
vicea due to 1-
trauportetioa 
coat. (1,6,10) 

No U.,.Ct 

·---~ -- -~----

Index of footnote•: 
.Ii.!!!!!t..& 

' l. Impact is expected to 
' occur pri~r to or during 

implementat!on of the plan. 
2. Impact ia expected witblD 
15 years following plan 
implemertt3tion. 
3. Impact is expected 1G a 
longer time frame (15 or 
more yeirs following illl• 
plel'!lentetion,) 
Uncertainty 
4, The uncertainty aaso-
ciated wlth the impact 
is 50'4 or more. 
5, The uncertainty i• 
be tveen l O'%. ancl 50'%.. 
6. The uncertainty la lesa 
10'%.. 
Exclusi ·1ely 
7. Overlapping eatry;fully 
monetized la h'ED account. 
8. Overlapping entry; not 
fully monetized in NED 

. account. 
Actua li t:z 

· 9.. Ii::pac t wi.11 occur wi.tb 
.. implementation. 

10. Ir.ipac t will occur only 
when speci.f ic additional 
actions are carried out 
during implementation. 
11. Impact will not occur 
becau•a necce•••ry addl-
tional actions are lacklag. 
Sf!ctlop; 122 *ltema required. 
bl..!..~t-122 .!..•-1~-~-2-105. 

• •. l 
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TABLE D-14E 

------------------_!!Sll!YSTEM OF ACCOUNTS 
PLAN: Cha•~'1el Widening (Leaet enviro11111entallY. 

damaging plan) 40•x450-ft, Hain Channel' 

LOCATION OP IMPACTS 

Within a 
larger area 
affected by 

Within the 
rest of the 
nation 

' • 

f-;;;:'"'.;::::::;----f~W2!.L.-~~~-+·~t~heLJn~l~a~n~<:u.sm•~!4·L..'\~~_:_ ___ _J· 

• 
Index of footnotes: 
Timing, 
1. Ir.1pact is expected to 
occur prior to or during 
implementation of the plan. 
2. Ir.1pact is expected wiLhin 
15 years following plan 
implementation. 
3. Inpact is expected in a 
longer time fr~~e (15 or 
more years following !.J:l-
p lemen ta tion.) 
Uncertainty 
4. The uncertainty a:sso
.::iated with the impact 
is 50% or more. 
5. The uncertainty is 
between 10"1. and 507 •• 
6. The uncertainty ts lese 
10%. 
E;:cl~sivelv 

7. Overlapping entry;fully 
monetized in NED accnunt. 
8 .. O\·er lapping entry; not 
fully monetized in !.'ED 
accou."l.t. 
Actu?lity 
9. Ir.ipact will occur with 
imple.::ien ta tion. 
10. Impact will occu~ o~ly 
when specific additional 
acticns are carried out 
during il:lple~entation. 
11. Impact will not occur 
be.cause neccessary acidi
tiona 1 actions ar;;i. lacking. 
Section 122 *Items required 

---- ------- - _ -----·-----L---------'--"b.Y_!ec;~12~ _& ER_ 1105-2-105. 
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4. RD A ccount 
a. B eneficial 

tm pacts 
(1) R. egi.,nal 

rawth* G 
Cl 
I 
t:;; .... 

Within the 
immediate 
planning area 

TABLE D-14E 

SYSTEM OF ACCOUNTS 

PLAN: Channel Widening (Lea1t envlromentlllly 
damaging plan) 40-x4SO•ft. Hain Qiannel 

LOC.ATIC1~ OF IMPACTS 

WLthin the 
rest of the 
st·~dy area 
(SMSA) 

Within a 
la1:ge1: a1:ea 
affected by 
the nlan fBEA) 

Withi::i the 
rest of the 
nation 

Minor employment Minor enhsncemen.t Minar enhancement 
of commerr.lal busl 
nesses, farming& 
induatey (3,!; ,10) 

growth. q,6,10) of busineHeF and 
employment (3,S,10) 

~(2) Tax Qiangaa • Local money for 
construction & 
maLn t.enance ( 1 , S , 9) 

Commerce & employ• 
ment would affect 
tax revenuea.(3,5, 
10) 

<!aaaerca would Coaaerce would 

(3) F.mployment* Minor increase to 
business & indus
try related to the 
port would result 
ill tncreaau •-
p loyment ~3,5,10) 

Mlnor lncruae 
(3,5.,10) 
po· 

affect ta rt1V9Gue1 affect Fedara. 
(3,5,10) tax revenues 

(3,.5.10) 

Index of footnotes: 
Timi.ng 
l. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact .is expected within 
15 years fallowing plan 
implementation. 
3. Impact is expected in a 
longer time frame (15 or 
more years following im
plE1Centati..on.) 
Unce~tainty 

4. The uncertainty asso
ciated with the ia:pact 
is SW. or more. 
5. The uncertainty is 
between 107. and 507.. 
6. The uncertainty is less 
10'1.. 
Exclusi•1ely 
1. Overlapping entry;fully 
monetized in N:::D account. 
8. Overlapping entry; not 
fully monetized ln NED 
account. 
!ilJ:!.a li ty 
9. bpact will occur with 
impl '""'en tat ion. 
10. Impact will oc~ur only 
wbn specific additional 
actions are carried out 
during inplementat.ion. 
U. Impact "1i 11 not occur 
bec .. use neccessary addi
tional actions aP:e lacking. 
Sftction 122 *Itema 1:equired 

' --------·· ~1 Sec.122 & ER 1105-2-105. ·---·-"--' -- -- - -----·-·--- --~--- . 
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PLAN ''s£LECT1 ON 

227. s~lection of the best plan to solve the problems and meet the needs 

of the study area resvlt from a comparison of alternative plans. This 

comparison was based on the effect assessment, the contributions to the 

four accounts - NED, EQ, RD, and SWB - and responsiveness to stated 

evaluation criter:a. 

COMPARISON 

228. The comparisons described in the preceding paragcaphs yield the 

following conclusions regarding the five alternatives under consideration. 

229. No Action. This plan makes no positive contributions to any 

account. Therefore, in comparison to the structural alternatives, it 

foregoes any NED benefits resulting from navigation savings and any EQ 

benefits resulting from removing sediments from the upper bay area. Also, 

because it solves no problemc and meets no needs, the plan is not desired 

by local navigation intersts and fails to meet the tests of acceptabili.ty. 

230. ;orookley Expansion •rea and Gulf Disposal l'lan No. l, Moiified. 

This plan addresses the navigation problems, fits the long range port 

jevelopment goal8 of the Alabama State Docks Department, and eliminates 

all future disposal of dredged lllllintenance material in the bay. 

231. Arookley Expansion Area and Gulf Disposal Plan No. 2, Modified, (NED). 

This plan contributes mainly to the NED account, and it is superior to all 

others wheil ccmp.=.retl on t<1e basis of net benefits. The environmental prob

lems described earlier are slightly greaLer than other structural plans, 

however, this pl~n is considered to have general acc~ptability because 

it addresses the navigation problems and fits the long range port 

development goals of the Alabama State Docks Department. 

232. Guif Disposal. Like the Brookley Expansion plans, this plan 

addresses the naviestion problems in that it provides the samP. channel 

design. However, this plan does not provide for an area than can be 

utilized for future port expansion. The plan addresses the environmental 

problems of disposal of dredged material in the bay and is considered to 

have general acceptability. Appendix 5 

D-158 



233. Channel Widening (Least Environmentally Damaging Plan). While the 

other structural alternatives make positive contributions pr•marily to 

th.e N\-:0 account, this plan makes a significant contribution to the EQ 

account. The Channel Widening plan was retained for further consideration 

because it had acceptability even though it did not satisfy the planning 

objectives as well as the ot:1er structural alternative. 

BENEFIT/COST COMPARISON 

234. The B/C ratios of the considered structural plans are exhibited 

below for comparison. 

Pla:i B/C Ratio Net Benefits 

Hrook!ey Expansion Area and Gulf 
Disposal Plan No. 1 (Modified) 1.5 $11.104,000 

Brookley Expansion Area and Gulf 
Disposal Plan No. 2 (Modified) 

Gulf Disposal 

Chan'1el Widening 

1.5 

1.2 

3.5 

11,165,000 

4,646,000 

3,489,000 

2JS. Comparison of the :irookley Expansion Area and Gulf Disposal Plans No. l 

and 2, and the Gulf Disposal Plan reveals they contributeeaaentially similar 

bene£ita. The Gulf Disposal Plan differs in that it does not contribute anv land 

enhancement benefits. The benefits for the Channel Widening Plan were 

gained entirely from the reduction in traffic delays in the main bay 

.channel. 

236. The transporcation savings contributed to the deeper draft more 

eff~cient vessels sre rnought to be conservative based on information 

which became dVai!able too recently to incorporate into the draft report. 

The possible changes that could result in higher benefits to the project 

are discussed at the end of Section P, of thie report. 

Appendix 5 
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SELECTION 

237. Following the foregoing comparison, a selection was made between 

the structural plans. Considerations which led to the selection of one 

plan over the other are as follows: 

• A!.though the Channel Widening plan makes a contribution to the 

EQ account by the removal of dredged material from the upper bay and 

places it in a less detr.Llltental gulf disposal area, the plan foregoes 

all transportation savings from deeper draft vessels by limiting the 

depth to existing dimensions. Although this plan is economically effi

cient it does not meet the major p·ort need for deeper chdnnels. 

• Disposition of dredged maintenance material in the lower bay 

appears to have few or no permanent d£trim<cntal effects on ~he bay; 

however, this disposal technique has received conr.iderable objections 

from environmental interests. 

• Construction of a disposal area in the upper bay not only 

produces regional economic benefit• for land enhancement but provides 

significant savings in disposal of new work dredged material. The 

additional cost for implementing the Gulf Disposal plan is not 

considered justified. 

• An assumption was made that the additional cost for modifying 

the dredged maintenance material disposal for the existing project would 

be offset by envirorunental gains ana benefits of the existing conunodity 

Movements. Based on available data, offshore disposal in the area 2 of the 

Gulf of Mexico was selected as the best disposal site for the existing and 

future channel maintenance material. This option ia the most conser

vative option to show sound feasibility for selecting a plan of 

development; however, ongoing studies and 404b evalLations may 

indicate open water bay disposai areas more suitable i~ view of 

environmental and economic impacts . 

Appendix 5 
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THE SELECTED PLAN 

23£. In view of overall evaluation, desi~n Lriteria and planning 

objectives, the plan defined herein ~s the Brookle} Expansion Area 

and Gul~ Disposal Plan No. 1 modified is considered the best Plan for imole

mentation. This plan in combination with other structural endeavors 

to improve water quality, that were identified in the report as 

requiring additional model studies, will best solve existing problems 

and meet the needs of the study area. The selected plan, including 

the requ~red further studies, is describeJ in the following section 

ot this report. 

POTENTIAL MITIGATION MEASURES TO THE SELECTED PLAN 

239. During the public meetings and work level conferences held during 

Stage I And II planning for this project, several measures were suggested 

by environmental agencies and gr,.,ups "hi.ch could be utilized to rr.itigate 

environmental damages resulting from any plan to deepen the Mobile S~ip 

Channel. These measures include: 

• Establish oyster beds in Bon Secour Bay. 

• Improve water circulation in Mobile Bay by creating openings in 

ridg"s paralleling the main ship channel from Dog River to Mobile River. 

• Restore tidal action in Chacaloochee Bay and Polecat Bay, and t;arrnws llenu. 

• Fill depressions which exist in Mobile Bay. 

e Establish a recycle plan to remov~ material from existing 

Blakely and Pinto Island disposal areas. 

• Marsh establishment. 

24U. Since the selected plan would iem<:"le a significant quantity of 

shallow water bottom from producti,,n, this has been considered an 

important aspect of a mitigation attempted. Chacaloochee Bay was 

eff.,ctively removed from interaction with Mobile !lay by construction 

of the Mobile Delta causeway. Tidal exchange is restricted to four 

10x5-foot culverts passing under the highway. Jn order to provide 

full tidal flushing, almost the entire causeway across its mouth 

would require bridging. This is not considered feasible and may not 

be desirable for environmental reasons since the bay pcesently is 

Appendix S 
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heavily used by both sportfishermen and duckhunters. Hawever, provisions 

for a partial restoration of tidal exohange would ret~rd the rate of 

filling of the bay, provide a degreE: of control of undesirable aquatic 

plants, Eurasian mil <.-,il, a long the northern boundry of the causeway, 

and restore much of the nursery value of the lower bay. This measure 

could be implemented without additional model studies if the differing 

goals of the freshwater sportsman and the est•1arine advocate could be 

resolved. 

;i41. The establishment of oyster beds in Bon Secour Bay is not cot.sidered 

to be a desirable mitigation measure at this time, ~ince the bay has a 

historical record of very poor spatfall Thus, it is doubtful that ar.y 

reefs established would be self-maintaining. However, the circulation 

changes which would be in;uced by channel enlargement could greatly 

enhance this potential. Additional study is required. 

242, Effurts to alter existing circulation patterns by opening channels 

in tne upper bay o~ by filling the depression on the eastern side of the 

ship channel are viewed with reservation. Such actions have the potentLal 

of changing the lcng-term water quality of the bay in a positive rranner. 

However, on the other hand, a certain amount of oxygen depletion is 

required if "i ubilees" (fish move out of ti1e water up on the shore) on 

the eastern shore are to continue. If the impact on larval forms is 

considered, "jubilees" may not be a bonanza as is colll'llonly thought. 

Further investigation is requirec rrior to implementation • 

Appendix 5 
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Appendix 5 

ATTACHMENT D-1 

Elutriate Analyses of Surface Layer 
and Core Seiiment Samples 

Mobile Harbor, 
Alabama 
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LOCATIONS OF SEDIMDIT AND WATER SAMPLI!IG STATIONS, 
MOBILE ltAll.TiOR, ALABAM•. 

'· 

oAUPHltt rsLANa···· -, 

11 
·;MB-23 

MB-22 
MB-21 
MB-20 

MB-19 

'1 ' t-:8- lS FAIRHOPE 
r-3 ,MR-17 . 

T-2 ~ POINT 1: 
r-1 'fl' MB-16 CLEAR .. 

ft MB ·15 
MOBILE BAY ,, MB-14 

- f;MB-13 

j MB-12 
d~MB-11 
~~MB-10 
u MB-9 ,,..., 
~ MB-8 BON SECOUR BA't 

. •' .. 

~· GULF OF MEXICO ... 
NORTH 

UFINOU urn 0 
SAIPLl~Q STATION 

D·l-1 

0 5 10 

Scale In Miles 
.. S..di,,..nt ~amp!l•g Stotion 

Q Woter (Elutri•te) Stmpl ing Station 

4'J lndic•l•< Wttor S•"'l>l• For Elutriote 
Co11ectod At Std!Mtnt S•"'l>lint Stitt'" 



LOCATIONS OF SEDIMENT AND WATBl SAMPLING STATIONS, 
MOBILE HARBOR, ALABAMA 

A 
NORTH 

f/2 ' 0 
I --.....---

Scale In Mfles 
• Sedl-t Sallpllng Stitt~ .. 

Q lhlter (Elutrlett) Suplfng StlUon 

• lndlut11 lltttr 5111p1e 'Or El~trf1tt 
Colltctltl At Stdl11tnt S1noplfng St1tfon 
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LOCATIONS OF SEDIMENT A.>a> WATER SAMPLING STATIONS, 
K>BILE HARBOR, ALABAMA 

MOBILE 

\. :·. I .. 
I :· 
I .... 
I : .. 
I : . 

I . 

.. .- . l I t· . . ··: ·.:. I . ::?-. 
. .... \~ \ ( 

: ~~ \ . 
. I \ · .. 
·. ,\~ \ : 
· 1~ \ ·. 
• • :<:: 

l 

\ 

• 5"01 ....... t S•mpi lng Station Matc.h u ne 

• •. POLECAT BA\' 
·: 

• . 

.. 

. . 

Qll•t•r (flutriate) SDPllng Stotlon AO~'!!!. ~~iiiiiiiiiiiitl/"J!!'!'!!!!!5iiiiiiiiiiiiiit 
• Indicates llater s • ..,1 .. For £l•trl;te NORTH 

Collected At Sedl.,.nt ~ling St1tlon Scale in mfles 
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LOCATIONS OF SEDIM!'lfr AND WATER CAMPI.I>;..; STATIONS, 
l10BILE llAR.BOR, ALABAMA 

Stat ion 
Nucber 

1" B-1 
MB-2* 
MB-3 
MB-4* 
MB-5 
MB-6 
MB-7 
MB-8** 
Y.B-9 
MB-10 
MB-11 
MB-12** 
MB-13 
MB-14 
MB-1~ 
"!'(E-,16** 

MB-17 
Ml-18* 

MB-19* 

MB-20** 

MB-21 
MB-22** 
MB-23 
MB-24 
MB-25 

MB-26 
MB-27 

Location 

I.ighted beacon 114 
Lighted beacon 19 
0.25 mil~ north lighted buo. H2 
Lighted buoy H4 at junction uf G1WW 
Lighted buoy 116 
Lighted beacon 118 
Lighted beacon 810 
~ighted be~c~n 1112 
Buoy C-l:l · 
Lighted beacon 115 
0.33 mile north lighted beacon #16 
Lighted beacon 118 
Lighted beacon #20 
Lighted beacon 122 
Lighted beacon #24 
Lighted beacon #26 at junction of 

proposed Theodore Channel 
Lighted beacon #28 
Lighted beacon fl at junction of 

Bollinger'• lalend ~n•l 

Halfway betv .. n b~oy C-31 and light.d 
beacon 132 

Near lighted beacon #33 at junction 
of proposl!d Dog Rtve:: Channel 

.Lighted beacon 13S 
Buoy C-37 
Lighted beacon #39A 
At ~uncti)n of Arlington Ch~nnel 
Halfwa:; between MB-24 and MB-26 , 

r.p.,roximately 1,000 feet north 
of lighted beacon 

At junction oi Choctaw Point Chai"'.al 
ADliSCO 

Notes: *Indicates dilution water collected at site of sediment 
sample for elutriate test. 

**Indicates dilution water collected at site of sediment 
sample and offshore for elutriate test. 
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nUTIUATE AllALYSES OF SEDlKE11T AND VATll SAMPLES 
FOi CHEMICAL AND H!AYY M!TALS ·COHSTITUENTS, 

tK>BILI HARIOll, ALABAtfl 

S!DIMINT WAT:tl 
SAMl'LE I MB-2 SAMPLE # _;MB;;;;...-.;;.2 ____ _ DATE ..!!..-.J•,_•l""'y-74 ___ _, 

-
PAJ.AMETEI. 

T .O.C. (ppm) 

NM>NIA HITRJGIN (ppll) 

T .K.N. (pplll) 

PHOSPHORUS (ppm) 

COND UCTIVIT'Y (umhoa) 

,ALINITf (ppt) 

ll p 

ME llctlllt (ppb) 

AllS ERIC (ppb) 

PP!l (ppb) 

z INC (ppb) 

KIUM (ppb) 

L FAD (ppb) 

ICltEL (ppb) 

ROtUUM (pp!.;) 

I ION (ppb) 

DILUTIO?l STAllDA.ill I WATER !LllTllATE -
7.2 16.5 

0.04 1.05 

2.80 3.23 

f 0.08; 0.340 I 
26400 35800 

23.0 18.7 

7.50 7.82 

<Q,3 <o,J . 
<10.0 10.0 

(I. 9 1.3 ·-- ~-

25.l 22.4 

0.2 0.2 

2 jj !: 2.3 I I 
2.8 3.1 

co.s <0.5 

22.0 22.0 

D-1-6 
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ELtrrRIATE ANALYSES OF SEDIMENT AND WAT!'.R SAMPLES 
FUR CHEMICAL .t\HD HEAVY METALS CClfSTJTUENTS, 

NOBILE HARBOR, ALABAMA 

SEDIMENT WATD 
SAMPLE I MB-4 SA!U'LE I MB-4 

PARAMETER 

r.o.c. (ppm) 

AMMONIA NITROGEll {ppm} 

T.K.N. (ppm) 

p HOSPHORliS (pp11) 

co NDUCTIVI'IY (umhoa) 

ALINITY 

H p 

HE li.CURY 

(ppt) 

(ppb) 

ENIC (ppb) 

COPPER (ppb) 

ZINC (ppb) 

CADMIUM (ppb) 

LEAD {ppb) 

NICKEL (ppb) 

QIRDMIUK (ppb) 

IJDN {ppb) 

DILUTictl 
WATER 

··-· 

18.0 

0.35 

0.67 

0.503 
~-·----

15800 

18.5 

7.82 I 

LCJ,;i. I 

I 
24.0 

r 1.8 

23 7 I 
o.s l 

2.6 

0.6 
-

<O.S 

<10.0 

D-1-7 

DATE 28 July 74 

STANDA..'U> 
ELUTRIATE 

2().9 

1.47 
I 

2.52 I -
0.702 

31000 

21.0 

7.80 I 

I 
.i<C0.2 

I 10.0 

I 3.6 I 
I 9.0 
• 

0.8 

2.3 

2.8 

<O.S 

31.0 

·--1 
I 
I : 
l 
' 
I 

I 

I 
I 

! 
I 

-
I 
I 
I 
I 

_J 

I 



:>l.U'IRIATE A 6.LYSES OF SEDI' C~T AND WATER SAHPLES 
FOR CHEMICAI. AND HEAVY :·<£1'ALS COH.'lT~TUEHTS, 

MOBILE HARBOR, AIABAMA 

SEDIMENT WATER 
SAMPLE II MB-8 SAMPLE IJ HS-8 DATE 30 Julv 74 

PARAME!'ER 

l' .o .c. (ppm) 

AMMONIA NITROGEN 

T.K.N. (ppm) 

PHOSPHORUS (ppm) 

CONDiJCTlVIlY (umh 

SALINI'l"l (ppt} 

pH 

MERCURY ('Pb) 

ARSENIC (ppb) 

COPPER (ppb) 

ZINC (ppb) 

CADMIUM (ppb) 

LEAD ~ppb} 

NICKEL (ppb) 

QlROMI:IM (ppb) 

lRDN (?pb) 

(ppm) 

os) 

DILUTION I 
WATER 

14.4 

0.64 

2.68 I 
0.055 

26900 

19.1 

8.02 
o.2. 

.....___ 

21.0 

.+5.5 

18.2 

1.3 

12.8 

2.8 

<0.5 

20.0 

D-1-8 

I S'i:'AHDAR.D 
ELUTRL6.TE 

21.2 

1.53 
-

3.04 

0.100 

27600 

19.4 

7.91 
L.C.z 

26.0 

l.S 

6.3 

0.6 

2.0 

19.6 

0.7 

<10.0 
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ELUTRlATE p;U.LYSES OF SEDIMENT AND WATER SAMPLES 
FOR C!ID!ICAL "-"D fltAVl METALS CONST!Tl.'ENTS, 

MOBILE HARllOR, ALABA.'IA 

SEDIMEN"' 
SAMPLE o MB-8 

-

ABAMETEli. p 

T 

T 

f 

.o.c. (ppm) 

NIA NITROGEN 

.l..N. (ppm) 

HOSPHORUS (ppm) 

WATER 
SAMPLE I Mobile Offsho~e 

DILUTION 
WATER 

21.9 

(ppm) 0.01 

i 0.17 
I 

-
0.012 

NDUCTIVI'I'Y (umbos) ' 35~00 l co 

s ALINITY (ppt) ! 25.J 

t-H 8.03 

I I RCURY {ppb) 
a.a 

p 

:JISENIC ~ppb) I 31.0 I I. 

co PPER (ppb) 
t--

J.6 

z INC (ppb) 18.4 . I 
· DMIUM (ppb) 1.0 

L EAD (ppb) 3.9 

lLKEL (ppb) 4.3 

ll)KI1JM {ppb) <O. 5 
~ 

I RON {ppb) <ro.o 

DKlE N.R. 

STANDARD 
EttmUATE ·- -· 

14.5 

0.66 I . 

i J.25 I 

... ,, I 
36300 l 

26.0 __J._ 
7.33 I 
~/!>. 2. 

4.l 

25.1 

0.8 

4.8 

2.4 

<0.5 I 

<10.0 I 

I 

I 
I 

l 

~ 
i 
I 
I 
I 

-i 
! 

' I 
' 

I 
i 

i 

I 
' 
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