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TABLE

1

CHEMICAL ANALYSES OF SEDIMENT SAMPLES, MOBILE HARBOR, ALABAMA

Mois- iVsolatile Total Ammonia {101l and
ture Solids €.0.D. T.0.C. 3 Phosphate [T.K.N. {Nitrogen|Grease Eh
Sample # |, % 4 mg/kgxl0” |mg/kgxl0 ng/kg P {mg/kg N {mg/kg N | mg/kg |mvoits
MB-1 16,97 | £ .4 2,04 0.76 18.25 | 257,0 | 39,8 436 450
MB-2 19.03 0.54 3.14 1.18 £0,00 21.8 33.6 509 250
MB-3 37.26 2,67 22,98 §.61 34.50 112.6 44,8 760 250
MB~4 67,25 16,03 49,34 18.48 54,25 58.0 17.9 BB2 236_m
MB~5 68,62 13.45 40,54 15.18 89.25 |[1181.0 51.0 720 320
MB-6 68.54 13.18 40.43 15.14 51,25 11192.2 _49.8 1100 450
MB=-7 68,35 14,31 45.85 17.17 80,00 1{1289,1 { 218,4 763 450
ME~8 66.99 13.20 69,22 25.93 43.25 |1076.9 51.5 600 520
MB-3 67.46 14,31 56.55 21.18 65,50 [1054.5 13.4 993 -20
MB~-10 66.23 12,75 28.13 10.54 93,75 275.5 21.8 1084 510
MB-11 70,87 1i0.74 47,44 17.77 55.75 888.7 12,9 1359 500
MB-12 | 68,65 v.78 33,84 12,67 51.25 | 558.3 18.5 | 1254 | 590
MB-13 67.40 7.72 12,52 4,69 ! 67.00 |1326.6 67.2 1153 365
MB-14 6B.86 12.38 23,57 8.B83 4}__§E:ED 1195.6 12,3 1182 340
MB-15 698,44 13,30 28,27 10,59 65.50 [1489.6 69,4 1126 185
MB-16 70,10 14,73 34.68 | 12.99 48.25 |1179.4 | 156.2 1288 400
Note: Unless indicated, all results are a2xpressed on a dry weight basis.
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TABLE 1 (Cont'd} :
CHEAICAL ANALYSES OF TEDIMENT SAMPLES, MOBILE HARBOR, ALABAMA

Mois- [Volaiile Total Ammonia {011 z2nd
ture Solids C.0.D. T.0.C. 3 Fhosphate{T.K.N. ' [Nitrogen]Grease EP
Sample # | % k4 og/fhgx10” |me/kgxl0 ngfkg P img/kg N [mglkg N | mglkg jmvolis
MB.17 R9,.30 | 13.46 33.78 rZ2.65 89,25 1259.4 210é-7 502 365
MB~-18 68.00 11.67 57.71 21.61 62,50 8067 - 7.8 1196 520
ME~19 67.07 | 13.76 31.49 11.79 88.25 1210.7 12.3 1939 225
MB~20 68.00 i5,06 37.81 14.16 B0 .00 8g89.8 3.0 950 =25
MB-21 70.04 1 12,87 2,87 1.07 96,00 109.8 44,8 708 351
MB-22 68.44 § 12.18B 35.58 13,33 82,52 |1483.4 47,0 520 {250
ME~21 10.92 12,78 32,67 12.24 20,00 1163.1 59.4 B61 190 }
MB-24 69,41 1 13,23 19.78 7.41 | B2.30 165.2 134.4 549 250
ME~25 66,44 9.81 2.56 G.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 48.59 18,20 | 88.00 11169.8 | 157.9 ! 367 | 380 |
__-MB—ZB 63,41 5.00 17.30 6,48 ! 57.50 16.2 33.2 350 212 |
MB-29 43,44 5.01 2.53 1,08 65.50 705.0 51.3 362 210
M3-30 53.65 7.52 3.73 1.39 _ B6.50 800.8 61.6 494 440 |
#MB-31 53.98 7.14 1,87 0.70 85.50 850.6 72.8 535 265
MB-32 63.52 9,78 35.80 13.41 78.75 j1371.4 67.2 565 25;—4
Note: Unless indicated, all results are exproz -1 on a dry welght basic,
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CEEMICAL ANALYSES OF SED

TABLE 1 (Cont'd)
IMENT SAMPLES, MOBILE RARBOR, ALABAMA

Mois- {(Volacile Trtal | Ammonia [0il and
ture Solids C.0.D. T.0.C. Phosphate {T.K.M. [Nitrogen|Greas= Eh
Sample # | 2 % ne/kex10’ |wg/iex10® | wg/kg P Tug/kg ¥ |mg/kg N | mg/kg lawolrs |- -
M8 33| 76.62 | 23.34 | 125.66 47.06 | 129,50 |[2317.8 | 123.2 | 2147 | 220
HB;-EM 73.84 1 18.20 180,93 67.76 89.25 |2749.0 63.8 1453 125
MB;~35) 73.69 | 16.08 130.26 48.79 109.25 | 2065.8 57.1 1437 310
l‘ﬂl--:iﬁ 69.20 )| 13.04 98.18 36.77 _6h9.50 2074,.2 65.0 4026 180
MB,-37 | 50.67 5.56 62.86 23,54 40,00 E69.7 39.2 527 360
MB,~38| 66.48 9.01 48.69 18.24 83.75 |1315.4 102.5 54% 240
MB»-39 74.78 | 12,08 51.78 19.39 125.00 | 1315.4% 17.9 1634 310
!ll3—&-0 19.59 0.66 1,02 ¢.38 7.00 106.4 56.6 326 220 .
! .
+
Note: Unless indlcated, all results are expressed on a dry weight basis,
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TABLE 2
HEAVY METALS ANALYSES OF SEDIMENT SAMPLES, MOSILE HARBOR, ALABAMA

Moisture | Hg As Cu Zn Cd Pb NL Cr Fe++
Sample £ 4 lme/kg |mg/kg |me/ke | mp/kg; mg/kg  joglke mg/kg | mg/kg | we/kg
MB~1 21,2 | 0.24 | O©.8 4.5 | 14.2 | <0.1 10,5 5.4 4,5 1.0
MB-2 19,4 1.11 | 1.3 2.6 1.1 | <0.1 [<0.5 5.3 22,7 <0.3
MR-3 31,2 0.31 1.8 7.0 5.7 1 <0.1  {<0.5 4.0 17.0 0.8
MB= 56.4 0.44 4.0 19,2 | 18.8 | <«0.1 {<0.5 20.7 59.2 4.1
ME-5 54,5 0,511 5.6 18.4 | 18.2 | <0.1 [<0.5 27.9 56.8 1.0
MR-6 53.0 0.39 5.5 16.6 | 16.6 | «0.1 |<0.5 19.4 46,1 0.6
MB~7 55,2 0.60 | 6.7 17.6 | 18.8 { <0.1 [<0.5 30.6 64,8 1.2
MB-§ 56.7 C.60 4,8 | 20,81 19.5 § <0,1  [<0.5 23,9 | 56,7 1.8
MB-G 63.9 0.33 6.2 17.8 1 17.1 ] <0,1 [<0.5 21.0 48,5 0.6
MB~-10 59.6 0,39 1.5 18.3 | 19.4 | <0.1i [<0.5 23.4 | 56,2 0.8
MB-11 5645 0.89 3.9 16.8 | 19.9 1 <0.1 |l<0.5 23.7 | 51.7 0.3
MB-12 61.8 0.456 | 4.6 1i.0 | 13.4 | <0.1  [<0.5 15.2 35,4 <0.3
MB-13 60.5 0.73 6.2 16.9 | 20.0 | <06.1 |<0.5 26.3 | 54,4 1.4
MB-14 7643 0,70 | 8.8 | 16,0 18.1 | <0.1 |<0.5 27.1 | 54.3 0.4
MB-15 62,9 0.41 | 12.4.{ 17.7 | 18.0 | <8.1 {<0.5 29.8 | 54,9 1.0
MB-16 59,3 0.50 0.9 19,9 | 21.5 | <0.1 }<0.5 26.5 57.1 1.0
MB-17 59,1 | .43} 7.0 | 29.6] 30.6 | <0.1 [|<5.5 | 416 |o9s.7 | 1.4

Note: Unless Indicated, all results are expressed on a dry weight basis.
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TABLE 2 (Cont'd)
HEAVY METALS ANALYSES OF SEDIMENT SAMPLES, MOBILE HARBOR, ALABAMA

Moisture | Hg | As Cu Zn cd Pb N1 cr Fe't
Sample # A ng/kg Img/kg mg/kg ! mg/kg| mwg/ke (mg/kg | me/kg | mg/kg ;| mg/kg
MB- 18 70.4 0.3 { 8.0 | 18.9 | 20,2 | <0.1 |<o0.5 23.7 | 49.2 0.9
3B-19 73,8 0,36 | 7.5 | 15.9 ] 16.1 | <0.1 |<0.5 19.8 | 45.6 0.4
MB~20 5442 0,92} 9.8 | 17,6} 29.8 ]| <0,1 |<o0.5 22.5 | 50,8 1.2
MB-21 74,4 0.30 | 6.9 | 26,4 99.1 1 <0,1 |<0,5 21.3 | 47.2 0.9
MB-22 56,7 0.28 | 2.4 | 17.8 | 25.0 | <0.1 l<0.5 17.4 | 40.9 1.6
MR-23 59,8 0,70 | 1.0 | 19,4 | 23.8 | <0.1 |<0.5 19.6 | SC.6 | <Gl
MB-24 2.6 1 0.53 | 4.5 | 20.7] 27.3 | <0.1 [<0.5 23.6 | 46.4 0.4
MB-25 64,1 0.58 1 1.0 | 19,5 | 26.7 | <0.1 |<0.5 23.0 | 47.0 U4
MB-26 46,7 0,26 | 6.2 | 17.4 | 84.6 | <0.1 |<0,5 14,5 | 39.1 1.2
MB-27 56,2 0.26 | 5.5 | 19.0{ 20.8 | <0.1 [<o.5 21.6 | 45,0 0.3
MB-28 35,0 0.50 | 3.4 | 14,7 | 13.1 | <0.1 {<0,5 2.0 | 33,8 1.4
YB-29 33,7 0.13 | 2.0 7.5 | 11.8 | <0.1 |<€0.5 12,64 | 22.1. | 1.3
MB-39 38,7 0.18 { 5.3 [ 13.3| 21.¢ | <0.1 }<0.5 15.2 | S1.4 0.8
MB-31 41.5 0.16 | 1.0 | 13.6 | 74.6 | <0.1 [<0.5 | 12.5 | 40.4 .0
MB-32 69.9 0.20 | 0.8 | 19.9 [132.1 | <0.1 fe0,5 | 17.9 | al.7 | <0.3
MB;~-33 66.4 0,44 1.2 48,3 |246.8 | <0.1 |<0,5 | 11,7 3%.C | 0.8
MB,-34 66.6 0.67 | 5.2 | 47.2 |134.8 | <0,1 |<0.5 21.1 | 41,2 | <0.3

NMote: Unless indicated, all results are expressed on a dry weight basis.
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TARLE 2 (Cont'gd)
HEAVY METALS ANALYSES OF SEDIMENT SAMPLES, MOBILE HARBOR, ALAB:MA

Moisture | Hg As Cu Zn cd Pb Ni Cr F-:H
Sample # mefkg img/kg [mg/kg | mg/kg) wg/kg Img/kg | mg/kg | mg/kg | mz/kg
MB,-25 59,8 0.30 1.3 50.3 [136.9 <0,1 <0.5 14.5 § 35.4 <0.3
MB1-36 50,1 1.50 1.0 36.8 1149.0 <0.1 |<0.5 13.0 2.8 t.7
MB,-38 84,1 0.38 ¢ 0.8 7.3 | 21.7 <0.1- <0.5 7.2 15.3 G.3
MB>-39 79.3 0.50 7.3 30.4 | 31.2 | '<0,1 |<0.5 22.% 46,8 0.8
MB4-40 15.7 0.07 | <0.3 0.9 1.9 <f.1 [<C.5 LN 2.9 <0.3

‘Note: Hnless‘indicated, all results are expressed on a dry weight basis.
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TABLE 3 '

BACTERIOLOCICAL ANALYSES OF SEDIMENT SAMFLES,
MOB.LE HARBOR, ALABAMA

Satple # Moiature Total Coliforms Fecal Coliforms
o z foxg/g forg/g
. MB-4 67.35 139140 <61
MB-6 58,54 127701 | < 64
M3-8 66.99 13632 2121
 MB-10 66.23 9476 3553
‘MB-12 | 68,65 3828 1276
MB-14 8. 86 192678 6101
MB-16 70.10 6689 5886
MB-18 68,06 16281 3131
MB-20 68.00 ' 22500 6250
MB-22 68. 44 23447 5169
MB-24 69,41 14057 3269
MB-27 66,21 29595 13318

Note: Results are expresssd on a dry weight basis.
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TABLE &

PESTICIDES ANALYSES OF SEDIMENI SAMPLES,
MOBILE HARBOR, ALABAMA

Lepts
SAMPLE # MB-2 | _MOISTURE ¥ _61.57 |
f PESTICIDE CONCENTRATION PPB M Y DETECTABLE 1
fidrin N.D. 0,229
Chlordane N.D. R
ﬁiéiﬁrin | N.D. 70g315
hDD (TDE) N.L. ' 0,844
DDE N.D, | €.r15
ppT N.D, | 1,066
[Endrin N.D. 0.447
Hept achlor N.D, 0.115
Heptachlor Epoxide ~ N.D, | ~ 0.193
fLindare N.D., ~0.118
Me:hoxychlor N.D. 2,738
rex  N.D. 0,763
Toxaphene— N.D, 7 16.430
{piazinon N.D. - § 7 0.3541
Guthion N.D. H 9,926
FHalathi&n N.D, " 4,929 1
Methyl Parathion N.D. 5.839 '
Parathion N.D. 5,819
PCB (AR 1242) | N.D. 2.875
PCB (AR 1254) N.D. 5.405
PCB (AR 1260) N.D. 9.627

Notes: Results are expressed on a dry weight basia.

N.D. = Non~detecrable.

Appendix 5
B-1-37



TABLE 4 (Cont'd)

PESTICIDES ANALYSES OF SEDIMENT SAMPLES,
MOBILE HARBOR, ALABAMA

MOISTURE £ _65.39

‘RsAﬂ?L$ # HB-él

{ MINIMUM DETECTABLE |
LEVEL

©} - PESTICIDE CONCENTRATION PEB
o Aldrts N.D. 0.438
~{chlordane - N.D. 3,924
Plelarin N.D. 0.601
- pnp (TDE) 16.184 1.405
CUUBDE 21,367 1,036
. poT 15.313 1.666
o t‘.)nd-riﬁ N.D. 0.853
- Heptachlor N.D. 0,219
' Heptachlor Epoxdde N.D. 0.369
. LLindane N.D. 0.225
J",Héthoxy;hlnr N.i. 5.227
frex N.D. 1.457
Moxaphene §.D. 31.362
lhrtézinon N.D. 0.650
Guthion N.D, 18,948
Malachion N.D. 9.409
“Hgthyl Parathion N.l. 2l.iAY
?grathianr N.L. 11.10/
PCB (AR 1242) N.D. 5.488
PCE (AR 1254) 60,533 4.574
[PcE (A 1260 K.D. 18.375

ﬁorza: Resulta are expressed on a dry w.oight hasis.

N.D. = Non-detectable.
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TABLE 4 (font'd)

PESTICIDES ANALYSES OF SEDIMENT SAMPLES,

SAMPLE # MB-8

MOBILE HARBOR, ALABAMA

M)ISTURE X _57.95

PESTICIDE CONCENTRATION PPH MINIEEE;EETEETIBEB
hldrin N.D. 0.319
Chlordane N,D. 2.856
pieldrin N.D, 0.438
pDD (TDE) 10.636 0.792 _
PDE 15.647 0,635
DOT 9.173 1.063
Endrin N.D. ‘ 0.621
leptachlor 1 H.D. 0.159
Heptachlor Epoxide N.D. _ 0.269
L {ndane N.D. - 0.164 "]
Hethgxychlcr N.D. 3.805
Mirex i N.D. 1.061
Toxaphene N.D. 22,830
Piazinan N.D. 7 - 0.473 :
[Guthion N.D. 13.793
Malathion N.D, 6,849 i
Ethyl Parathion 2.532 0.866
Parathion N.D. 8.086
PCB (AR 1242) N.D. 3.995
PCE (AR 1254) 38.981 8.117
:E? (AR 1260) N.D. 13.377

Notes: Results are expressed on a dry welght basis.
N.D. = Non-detectable.

Ethyl Pa.<«thion is uncorrected for recovery level.
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TABLE 4 (Cont'd)

PESTICIDEL. ANALYSES OF SEDIMENT SAMPLES, i
MOBILE HARROR, ALABAMA

SAMPLE # MB-12 ‘ "MOISTURE xijgggzg — E——
PESTICIDE CONCENTRATION PPB N EvEL © [ABLE

Aldrin N.D, 0.333
Chlordane N.D. 2,80
pieldrin N.D, 0.457
Db (TOE) 7.859 0.911
pDE 7,905 1,159
por 5.086 0.744
drin N.D. 0,648
Pnptachlor N.D. 0.106
Heptachlor Epoxide N.D. 0.280
Lindane N.D. 0.171
pethoxychlor N.D. 3,970
o rax | H.D. 1.107
Toxaphane N.D. 23.821
Diazinon N.D. | 0.494
lGuthion N.D. 14,392
Malathion N.D. 7.146
Mathyl Parathion N.D. 8.467
Parathion N.D. 8,437
PCB (AR 1242) N.D. 4.169
(AR 1234) M. 7 836
PCB (AR 1260) 79.258 11,928

Nores: Results are based on a dry weight basis.
N.D. = Non-detectable.
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TARLE 4 (Cont'd}

PESTICIDES ANALYSES OF SEDIMENT SAMPLES,
MOBILE HARBOR, ALABAMA

SAMPLE ¢ _MB-16 , MOISTURE % _66.39 | S
PESTICIDE CONCENTRATION PPB Mmmltf%{v%%mcmnw

Aldrin N.D. 0.399
Chlordane n.n, 7 3.573
Pieldiin R Py 0.547

pDD (TDE) I o 1.092

CoE ’ S 0.893 ]
DT T 13,706 ' 1,389
Endrin N.D. - 0.777
Heptachlor N.D. 0.199
Heptachlor Epoxide H.D. 0.337
Findane N.D. ’ 0.205
Methoxychlox N.D. 4,760

Mirex N.D, ;.327
Toxaphene N.D. 28.561
PiazinOn N.D, G.592
Guthiorn N.D. - 17.257
Malathion N.D. 8.569
[Methyl Parathion N.D. 10.152
Parathion N.D,. 10.116

PCB (AR 1242) N.D. 4,399

PCB (AR 1254) N.D. 9.396

PCE (AR 1260) 88,050 14,302

Notes: Results are expresced on a dry weight hasis.
N.D. = Non-detectable.
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TABL: 4 (Cont'd)

PESTICIDES ANALYSI5S OF SEDIMENT SAMPLES,
MOBILE HARBOR, ALABAMA

| SAMPLE #_ MB-18 | _____ MOISTURE % _58.62 .
o ' MINIMUM DETECTAB
FESTICIDE CONCENTRATION PPB LEVEL

hlﬂtin N.D. 0.324
Chlordane N.D. 2,902
Prerdrin | n.D, 0,445

pDD (TDE) 8.078 0.718 B

pDE 18.490 0.887 B
’p’n'r N.D. 1.506
ks 4rin N.D. 0.631
ﬁeptachlor N.D. 0.162
ieptachlnr Epoxide N.D. 0.273
Lindane N.D, 0.167
ﬂ?thoxychlnr N.D. 3.867
M: rex u.D. 1.028
En '-:aphene ' N.D. 23.200
Blaztnon N.D. 0.481
Guthion N.D. 14.016
Malathion N.D. 6.960
Methyl Parathioa N.D, 8.246
Parathion N.D. 8.217
PCB (AR 1242) 1.D. 4.060
PCB (AR 1254) N,.D. 7.632
PC3 (AR 1260) 56.136 11.617

ﬁotes: Resuylts are expressed on - dry weight hasis.
N.D. = Non-detectabie.
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TABLE 4 (Cont'd)

PESTICIDES ANALYSES OF SEDIMENT SAMPLES, .

SAMPLE # MB-20

MOBILE HARBOR, ALABAMA

MOISTURE % _55.84

_ MINIMUM DETECTABLE
PESTICIDE CONCENTRATION PPB LEVEL

Aldrin N.D. , 0.303
Chlordane N.D. 2.720
pieldrin 2,605 0.446
DD {TDE) 12,422 ' 0.831
pDE 18,716 '- 1,058
DT 13.605 0.673
Endrin N.D. 0.591
Heptachlor N.D. 0.152
Heptachlor Epoxide N.D. 0.256

Indane N.D. 0.156
Methoxychlor N.D. 3.623
l;ffrax N.D. 1,010
Toxaphene N.D. 21,739

{azinon N.D, 0.451
Euthion N.D. 13.134
'Halatkion N.D. : 6.522
[Methyl Parathion N.D. 7.726
;;ratbion N.D. 7.699
PCB (AR 1242) N.D. 3.804
PCB (AR 1254) N.D. | 7.151
IPCB (AR 1260) 79,158 10,885

Notes: Results are expressed on a dry weight basis,

“-D. - Noh-d!tozctﬂble .
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TABLE 4 (Cont'd)

PESTICIDES ANALYSES OF SEDIMENT SAMPLES,
MOYILE HARBOR, ALABAMA

MOISTURE { _54.44

 SAMPLE #  MB-22

, — MINIMUM DETECTABLE
| PESTICIDE CONCENTRATION ®PB LEVEL

 drin N.D. 0.294
_ [Chlordese N.D, 2.636
pleldrin N.D. 0,404
bw (TDE) 15.617 6.731
PoE 19,349 0.586
pot 23,842 0.981
Eadrin - N.D. 0.573
Hept achlor N.D. 0,147
Beprachlor Epoxide N.D. 0,248
Lindane ND. 0,151
Fﬁthoxychlnr W,.D. 3.512
Mirex N.D. 0.979
[Toxaphene N,D. 21.071
DLazinon N.D. 0,437
{Guthion N.D. 12.730
Malathion N.D. 6.321
ﬁ;-;hyl Parathion N.D. 7.489
arathion ' N.D. 7.463
PCD (AR 1242) N.D. 3,687
CB (AR 1254) 69.289 7.491
[FcB (AX 1260) N.D. 12, 346

‘Nutag: Rasults are expressed on a dry weight basis.
"ibl = uﬂll"d.tdctlblln
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TABLE 4 (Cent'd)
PESTICIDES ANALYSES OF SEDIMENT SAMPLES,

MOBILE HARBOR, ALABAMA

SAMPLE # MB-26 MOISTURE % _48.58 N .

[V PESTICIDE CONCENTRATIGN PPB HIHIHE%QEETECTABLE
lerin N.D. 0.261
Chlordane N.D. 2,336
picldrin 1.8°5 0.383
ppD (TDE) 24,836 C.714
T T 75,215 D,578
DDT 54.292 0.908
{Endrin N.D. 0.508
Heptachlor N.D. 0.130
eptachlor Epoxide N.D. 0.220
indane N.D. 0.134
Methoxychlor " R.D, 3.112
rex N.D. 0,867
Toxaphene N.D. 18,670
Ipiazinon N.D. 0,387
{Cuthion H. T, 11,280
Walathion N.D, 5.445
rlethyl Parathion N.D, 6.636
Parathion N,D. .- 6.612
PCB (AR 1242) N.D. 3.267
PCB (AP 1254) N.D. 6,142
PCB (AR 1260) 97.747 9,349

Notes: Results are expressed on a dry weight basis.
N.D. = Non~detectable.
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TABLE 4 (Cont'd)

PESTICIDES ANALVSES OF SEDIMENT SAMPLES,
MOBILE HARBOR, ALABAMA

SAMPLE #_ MB-~29 MOISTURE X _4%.11
PESTICIDE CONCENTRATION PPB “‘-’"”’{,’%&ET““B“

Alérin N.D. 0.263
Chlordane N.D. 2.360
pieldrin | K.D. ¢.362
DDD (TDE) ! 42,105 0.721
DDE 52.575 0.584
DDT 99.728 0.2.8
Endrin N.D. 0,513
Heptachlor N.D. 0.i32
eptachlor Epoxide N.D. 0,222 )
Lindane N.D. ‘ 0.136
?ﬁthuxychlcr N.D. i 3.144
hat rex N.D. 0.876
EZ##;hene N.D. 7 18.864
Diazinon M.D, 0.391
Gutkion N.D, 11.397
Malathion K.D. 5,639
Methyl Parathion N.D. 6.705
Parathion N. 0. 6.681
PCB (AR 1242} . N.D. 3.301
PCB (AR 1254) ) N, | 6.206
?CB (AR 1260) 66.037 ! 9.446

Notes: Results are expresced on a dry w:ight basis.
N.D. = Non-detectable,
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TABLE 4 (< ont'd)

PESTICIDES ANALYSES OF SEDIMENT SAMPLES,

SAMPLE # MB-31

MOBILE HARBOR, ALABAMA

MOISTURE X _64.69

MININUM DETECTABLE

PESTICIDE CONCENTRATION PP LEVEL

Aldrin N.D. 0.379
Chlordane N.D, 3.401
pieldrin N.D. 0,521
ppp (TDE) 30.428 1.079
PDE 29,228 0.850
DDT 12.875 __1.323
Endrin N,D. 0.739
Heptachlor N.D. 0.190
Bepta;a_lor Epoxide N.D. 0.320

indane N.D, 0.195 ]
iﬂethoxyc}_xlor N.D. A,531 ]

TEeX N.D. 1.263
Toxaphene N.D. 27.188
piazinnn N.D. 0.564 i
lcuthion N.D. 16.426
;Halath ion N.D. 8,156 .
[Methyl Parathion N.D, 9.663
Parat:.': a N.D. 9,629
PCE (Ax 1242) N.D, 4,758
PCB (AR 1254) N.D. B.944
PCB (AR 1260) 689,451 13.614

Notes: Results are expressed on a dry weight basis.
N.D. = Non-detectable.

Appendix 5
B=1-~47



TABLE 4 (Cont'd)

PESTICIDI{ ANALYSES OF SEDIMENT SAMPLES,

MOBILE HARBOR, ALABAMA

MOISTURE X _53,96

 Wdria

SAMPLE #_ MB-32 —
‘ MINIMUM DETECTABLE
PESTICIDE CONCENTRATION PPB LEVEL
N.D. 0.291
hlordane N.D. 2.399
Pileldrin N.D. 0.400
pDD (TDE) 25.047 0.723
PDE 35.998 3.550
por 53,446 0,971
|Endrin N.D, 0.567
hep:achlor N.D, 0.140
ﬁkptachlur Epoxide ~ N.D, 0,245
Andane N.D 0.150
:&:hoxychlor N.D. 3.475
hmrexr N,.D. 0.969
Toxaphene N.D. 20,851
lazinon N.D. 0.432
Cuthion N.D. 12,598
Malathion N.D. 5,255
rthyl Parachion N.D, 7.411
Parsthion N.D. 7.385
PCB (AR 1242) N.D. 3.649
|PC3 (AR 1244) 68.673 7.413

PCB (AR 1260) N.D. 12.1218

No:em: Results are exprectsed on a dry weight basis..
K.D. = lion-detectable.
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*TABLE 4 (Cont'd)

PESTICIDES ANALYSES OF SEDIMENT SAMPLES,

MOBILE HARBOR, ALABAMA

sapLE 3 MB1-33 MoIsTURE X _€4.53 _
[ o MINIMUM DETECTABLE
: PESTICIDE CONCENTRATION PPR LEVEL
lerin_ N.D. 0.378
Chilordane N.D. 3.38F
pieldrin N.D. 0.519
pbp (TDE) N.D. 1.390
ODE N.D. 1.342
DDT N.D. 1.756
Endrin N.D. 0.736
fHieptachlor N.D. 0.189
Heptachlor Epoxide N.D. 0,319
inaane N,D. 0.195
Methoxychlor N.D, 4,511
Mirex N.D, 1.257
Toxaphene N.D. 27,065
piazihnn N.D. 0,561
Cuthion N.D. 16,352
iMalathion N.D. 8.320
Methyl Parathion N.D. 9.619
Parathion N.D, 9,586
PCE (AR 1242) N.D, 4,736
¥CB (AR 1254) N.D. 8.903
PCBR (AR 1260} 60.770 13,552

Notes: Results are expressed on a dry weight basis,
N.D. = Non-detectable.
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TABLT 4 {(Cont'd)

PESTICIDES ANALYSE3 OF SEDIMENT SAMPLES,

saMpLE # 1B,-36

MOBILE HA BOR, ALABAMA

MOISTURE ¢ J3.29

MINIMUM DETECTABLE
PESYICIDE (IJNCB\TTRATEON PPB LEVEL

Aldrin ¥.D, Q. 300
Chlordane N.D. 2.686
pteldrin N.D. 0.412
pDD (TDE) 21.648 0.821
DDE 45.386 0,671
DOT 7.629 1.045
Endrin N.D. 0.584
leptachlor N.D. 0.150
f=ptachlor Epoxide H.D. 0.253
indane N.D. 0.154
Methoxychlor N.D. 3.579
rﬁrex N.D. 0.99E
';:n-:aphene N.D. 21,472
b1 -zinon N.D. 0.445
{Guthion N.D. 12,972
Malathion N.D. 6.442
Methyl Parathion N.D. 7.631
Parathion N.D. 7.605
PCB (AR 1242) N.D, 3.758
PCB (AR 1.54) N.D. 7.063
924.58R 10,752

PCB (AR 1260)

Notes. Results are exsressed on a dry weight basis.

H,D. = Non-datectable.
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TABIE 4 (lont'd)

PESTICIDES ANALYSES OF SEDIMENT SAMPLES,

MOBILE HARBOR, ALABAMA

saeLE 4 1B~ morsTrRe % _71-12 ,
MINIMUM DETECTABLE
PESTICIDE CONCENTRATICN PPB " LEVEL

plarin N.D. 0.464
Chlordane - N.D. 4,159
pieldrin 2.782 0.682

pDD (TDE) 25,631 1.153

hoE 31.620 0.925
DT 10,08 1.748 N
[End rin N.D. 0.904

Hept achlor R.D. 0.232
Heptachlor Epoxdide N.D, ©.391
Lindane N.D. €.239
Methoxychlor N.D. 5,540

Mirex N.D. 1.544
Toxarhene .0, 35:541

iazinon N.D, 0,689 T
{Guthion N.D, 20.983
Malathion N.D. 9.$72

Ethyl Parathion 3.454 1.260
[Parathion N.D, 11.773

PCB (AR 1242) N.D. 5.317 -
PCB (AR 1254) i01.777 11.318

PCR (AR 1260) i.D. 19.477

Notes: Results cre expressed on a dry weight basis.
¥.D. = Non-detectable.

Ethyl Parathion is uncorrected for recovery level,
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TABLE 4 (Cont'd)

PESTICIDES /NALYSES OF SEDIMENT SAHPLES,
MOLILE HARBOR, ALABAMA

——

eawpre g MB3-40 ___MorTURE 1 _23.10
| eestrcior CONCENTRATION ®PB VR TAPLE
. Marta | N.D. - 0.174
7 fhlcrdane - N.D, ] 1.562
" pieldrin N.D.. 0.239
Em (TUE) M.D. 0.641
poE 1,449 0.347
- por N.D. 0.810
| [Endrin | M.D. 0.339
~ Meptachlor N.D. 0.087
© Meptachlor Epoxide N.D. 0.147
 lindane | __N.D. 0.090
" jMathoxyehior N.D. 2.081 N
L Mrex ) ~__N.D. 0.580
. [roxaphene ¥.D. 12,484
3 .- kiuinon S : N.D. 0.259
Guthion N.D. 7,542
: Fﬁiathion u.D. 3.745
: ﬁuum Parathion N.D. 4.437
areinion N.D. 4.421
. [BCD- (AR 1242) ~ N,D. 2.185
- pes (AR 1254) 17 22.018 4,438 '
[PC3 (AR 1260) N.D. 7.315

L -ﬂotia: Resulta are expressed on a dry weight basis.
) - N.D. = Non-detectable.
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ATIONS OF SEDIMENT AND WATER SAMPLING STATTONS,
MOBILE HARI:OR, ALABAMA.

LoC

MB-22

MB 20

N m--a% MB-18
. _ / rammpe‘
P POINT 7

'\
xn
WMB-H% CLEARY

v "
| MOBILE BAY ]{

v FT: MORGAN  GULF OF ME*ICO

AL
‘ RORTH
\ .’f .
DFFSHORE. WATEN 0 4
SiarLina 3TaTion © % E:mg.——-lo

] Scale In Miles
% Sediment Sampling Station
Onater {ETutriate} Sampling. Station

Appendix 3 Indicates Water Sample For Elutrist
@(:onected At Sediment SM;Hn: ;L:JG
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LOCATIONS OF SEDIMENT AND WATER SAMPLING STATIONS,
MOBILE HARBOR, ALABAMA

Match Line

Scale In Miles
™ Sediment Sampling Statfon

O Vater (Eutriate) Sampling Statfon

Indicetes Water Sample For Elutriate
anccted At Sediment Sampling Statfon
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.DATA SHEET
SAMPLE gjl‘c:.x 103 :;?ﬂ:'x 103 mii'/ifﬁp“m
_ [Wet Basis | Dry Basis| _Wet Basis !_Dry Basis | Wet Bas_l.LL”“ Pasisg
MB-4 (T) 21,54 52,46 8.07 19.65 18,48 45.00
M4 ) | 26.15 45.09 9.79 16.89 95.70 165.00
MB-4 (B) 29.23 51.50 10.95 19.29 31.22 55,00
MB-8 (T) 19.05 57.48 7.13 21.53 9.94 30.00
MB-8 (M) 21,43 53.63 8.03 20.09 23,98 60.00
MB-8 (B) | 31.74 | 63.86 11.89 © 23.92 21,12 - 42,50
MB-12 (1) | 19.05 60.09 7.13 22.51 45.17 142.50
MB-12 (1) | 20.63 57.07 7.73 21.37 24.40 67.50
MB-12 () | 39.68 76.38 14,86 28.61 14,29 27.50
KB-16 (T) 3.00 9.48 1.12 3,55 53. 82 170.00
MB-16 () | .1.06 55.63 - 7.89 20. 84 25,56 67.50
MB-16 (B) | 19.05 31.26 7.13 1.7 25.90 42.50
MB-18 (T) | 18.05 47.14 6.76 17.66 36.38 95.00
CHB-18 (1) 18.058 37.59 6.76 14.08 15.61 32.30
MB-18 (B) | 18.80 | 29.97 7.04 11.22 34.50 55,00
MB-20 (7) | 16.67 | 44.17 6:24 16.54 25.47 67.59
" MB-20 (M) | 19.84 | 45.96 7.43 17.21 36.69 85,00
MB-20 (8) | 27.78 73.61 10. 40 27.57 18.78 30. 00
MB-22 (T) | 15.08 29.87 5.65 11.19 49.23 97.50
MB-22 (M) 0.79 0.95 0.30 0.36 2.07 2.50
MB--22 (B) 1.59 1.91 0.60 0.72 2.08 2.50
MB-24 (T) | 16.67 39.91 6.24 14.95 25.06 60.00
MB-24 (1) 0.79 0.99 0.30 0.37 X.00 10,00
Mb-24 (B) 1.92 2.40. 0.72 0.90 4.01 5.00
MB-26 (T) | 12.70 21.90 4,76 8.20 30. 44 52,50
MB~26 (M) | 1.59 1.90 0.60 0.71 T 4.18 5.00
MB~26 (D) 3.97 | 5.26 .n 1.97 7.55 10.00
| - " Appendix 5 e
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DATA SHEET

Total Kjeldahl Nitrogen Volatile Solids 0il and Greaanﬂ*
Sample #f me/ke N X ' wp/ke
_ Wet Rasis | Drv Basis - N Wet Basisy QIH}Liﬁﬁiéi

MB_4 (T) ! 478.3 1164, 8 33.62 315 767
MB-4 (M) | 743.8 1282.4 4,18 455 784
MBE-4 (B) 467.2 823.2 0.27 331 583
MB-8 (1) | 415.7 1254.4 28.73 372 1123
MB-8 (M) | 368.1 921.2 24.05 277 693
MB-8 (B) | 452.3 910.0 37.62 2538 519
M3_12 (T) | 569.8 1797.6 33.74 968 3054
MB.12 (M) | 609.3 1685.6 67.49 548 151¢
MB-12 (&) | 439.3 845.6 25.00 247 475
MB-16 (1) | 551.4 1741.6 40,75 251 793
MB-16 1) | 667.9 1764.0 56.60 3805 10050
MB-16G (B) | 467.6 . 767.2 4.56 2675 4389
MB-18 (1) |516.8 1349.6 35.70 2826 7381
MB-18 (1) | 434.8 1030, 4 15.27 3376 7030
MB-18 (B) | 400.4 638.4 4. 40 3300 5261
MB-20 (T) |[519.9 1377.6 11.17 3138 8315
MB-20 (1) |603.2 1397.2 52.38 3524 8163
MB-20 (B) | 33.3 53.2 5.15 3158 5046
MB-22 (1) |[575.4 1139.6 7.84 379 751
MB-22 (1) | 51.0 61.6 0.26 32 33
MB-22 (B) | 69.9 84.0 1.60 5916 7105
MB=24_(0)_ | 12.9 30. 8 10,37 405 970
MB=24 (M) 1 107.5 134, 4 1.35 21 26
MR=24 (B)__| 13.5 16,8’ 1.50 102 127
ME=26 (1) | 22.7 39,2 4.12 137 236
Ma-26 (M) 51.5 61.6 0.31 358 428
MBR=26_(B)__{338.1 448.0 4,62 278 368
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DATA SHEET

Sample #| Specific Gravity Total Coliforms Fecal Coliforms
) fforels _ fore/c
_ Wet Basig | Drv Basis Uet Basis | Drv Basis
5 2.78 280 682 60 146
WB-4_ (M) | 2.72 — — —— .
Mi-4 (B) 2.74 — — —_ —
MB-8 (T) 2. 86 31,000 93,543 35 106
MB-8 (M) 2.74 — —— — -
MB-8 (B) 2.76 - -— — -——
MB-12 (T) 2.76 46,000 | 145,110 50 158
MB-12 (M) 2.84 — — — e
MB-12 (B) 2.79 —- — —_ —__
MB-16 (T) 2.80 500 1,579 25 79
MB-16 () 2.82 _— __ . —
MB-16 (B) 2.71 - - i -
MB-18 (T) 2. 80 140 366 25 65
1B-18 (L) 2.77 — - —_ ___
MB-18 (B) 2,71 — - o _..-
MB-20 (T) 2.75 960 . 2,544 530 1,404
MB-20 (M) 2.75 — _— — —
MB-20 (B) 2.79 — — — —
Mi-22 (T) 2.73 550 1,089 B — |~ 168
MB-22 (M) 2.66 — - _ _
‘MB-22 (B) 2.69 — — _ -
M8-24 (T) 2.61 70 168 64 153
MB-24 (M) 2.69 — — - _
MB-24 (B) 2.71 — — _— _—
MB-26 (T) 2.70 48 83 44 76
MB-26 (M) 2.64 — —Z - -
MB-26 (BY— 2. 89 — - oz -
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« DATA SHEET

- " = —
.. $ample § pPO, - “ppa - - ppm-~
. Wet basis | Dry basis |Wet basis |Dry basis| Wet basis { Dry basis
e E =~za
MB-4 (T) 0.24 0.58 1.17 2.86 3 8
MB-4 (M) 0.r0 0.00 0.79 1.36 I 4
Mi~4 (B) 0.00 0.00 0.22 0.38 |- s 8
MB-8 (T) 0.14 © .42 . 0.56 ' 1.68 73 20
MB-8 (M) 0.04 0.10 1.84 4.60 8 20
MB-8 (D) 0.11 0.23 0.69 1.39 4 8
MB-12 (T) 0.16 0.49 0.61 1.92 3 10
MB-12 (1) 0.03 0.09 0.52 1.45 4 10
“Me-12 (B) 0,10 0.19 0.65 1.25 5 - 9
. MB-16 (T) 0.28 0.89 0.61 .1.92 6 20
MB-16" (M) 0.12 0.32 0.73 1.92 8 20
Mi-16 (B) 0.00 0.00 0.55 0.90 3 5
MB=18 (T) 0.03 0.09 1.09 2,84 8 20
MB~18 () 0.28 0.39 0.82 1.71 10 20
ME-18 (8 0.36 0.57 0.46 0.74 - 3 5
Ma-20 (T) 0.24 0.63 0.67 1.77 g 20
-0 () 0.69 1.60 - 0.75 1.73 9 20
FA-20 (D) 0.01 0.02 0.58 .93 5 8
ME=22 (1) 0,31 G.61 0.72 1.43 <1 1
)3 A 0] 600 5.00 .32 - 0.39 0 )
iioraoy o0 TT0 570 L T 5
M-24 ()| 0.2 0.60 0.49 1.18 8 20
MB-24 (1) 0.00 0.00 0.05 0.06 5 6
MB~24 (B) 0.43 0.54 0,14 0.18 5 6
MB-26 (T) 0.19 0.32 . 0.27 0.46 3 6
MB-26 () 0.76 0.91 0.02 0.02 o 0
MB-26 (B) 0.00 0.00 < 0.01 0.01 6 8
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DATA SHEET

B-1-60

(CONT'I)}
S Zn cd Pb
Sample #] B ppo . , .Ppm —_
Wet basis | Dry basis | Wet basis |Dry basis ¢{Wet basis |Dry basis
MB-4_(T) 21 50 0,3 f 0.7 ]- 4 10
MB-4 (i) 35 60 1.2 2.0 6 10
'MB=4 (B) 3 5 0.5 0.9 6 10
. MB-BT (1) 7 20 0.7 2.0 7 20
" MB-8 (M) 4 10 0.2 0.6 8 20
MB-8 (B) . 20 40 0.5 1.0 0 0
" MB-12 (T) 32 100 1.0 3.0 6 20
MB-12 (1) 4 10 0.2 0.6 7 20
. MB=12 (B) - 21 40 0.4 0.7 16 30
MB-16 (T) .3 10 0.2 - 0.6 6 20
MB-16 (M) 4 10 0.2 - 0.6 20
MB-16 (B) 37 60 0.0 0.0 10
MB~18 (T) 4 10 0.3 0.9 20
MB-18 (1) 10 20. . 0.4 0.9 10 20
MB-18 (L) 31 50 0.1 0.2 6 10
MB-20 . (T) 10 0.3 0.9 20
. MB-20 () 20 ° 0.4 0.9 9 20
. MB-20 (3) 19 30 0.0 0.0 0 0
MB-22 (T) 30 66 . 0.5 0.9 10 20
MB-22 (M) 0 0 0.0 0.0 8 10
MB-22 (B) 8 1.7 2.0 8 10
MB-24 (T) 10 0.1 0.3 8 20
MB-24 (M) 10 - 1.6 2.0 8 10
MB-24 (1) 16 20. 0.0 0.0 8 10
'MB-26 () 17 30 0.0 0.0 0
MB-26 (M) 0 0 0.8 1.0 0
MB-26 (B) 15 20 1.5 2.0 8 10
Appendix 5 )
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DATA SHEET

B-1-61

(CONT'D) .
N cr Fe't
Sample # ppm . ppm poE _
{Wet basis |Dry basis |Wet basis { Dry basis | Wet basis Dry basis
w4 () | 8 20 8 20 0.0 0.0
Me-4 () | 12 20 23 40 0.0 0.0
MB—4 (B) 10 11 20 0.2 0.3
MB-8 (T) 10 23 70 0.} 0.4
MB-8 (1) 10 28 70 0.0 0.0
“MB-8 (B) | 10 - 20 5 . 10 0.0 0.0
MB-12 (T) 20 16 50 0.3 0.8
M-12 (] 4 10 22 60 0.0 0.0
me-12 (B)| 10 20 16 30 0.0 0.0
MB-16 (T)| 6 20 16 .50 < 0.1 0.1
‘MB-16 (1D ] 4 10 19 50 0.0 0.0
_MB-16 (B) 6 10 18 30 0.0 0.0
CMB-18 (T)] 4 10 23 60 0.0 0.0
MB-18 (1) ] i0 20 5 10 0.0 0.0
MB-18 (8) | 6 10 13 20 0.4 0.6
MB-20 (T) 4 10 23 60 < 0.1 0.1
MB-20 (1) 4 10 17 40 0.0 0.0
MB-20 (BY| 13 20 . 13 20 0.1 0.2
MB-22 (T)| 10 20 45 90 0.2 0.4
MB~22 (M) 0 8 10 0.4 0.5
MB-22 (B) 0 1 20 0.0 0.0
. HB-24 (T) 10 0 o 0.3 0.6
 MB-24 (M) 0 32 40 0.2 0.2
MB-24 (B) [ 1€ 20 24 X 0.5 0.6
MB-26 (T) 10 12 20 0.2 0.4
MB-26 (M)| O 0 8 10 0.0 0.0
MB-26 (B)] 8 10 15 70 0.0 0.0
Appendix 5



DATA SHEET ' !

Sample # Parti;le Size| % Passing Sample # [Particle Size| % Passing
um um
MB-4 (Top) 4750 100.00 (iddle) 4750 100.00
2000 99.42 | 2000 99.99
850 99,37 1 850 99.90
425 99,28 425 99,60
250 98.99 | 250 97.78
150 98,21 150 91.66
75 95,57 75 78.93
47 91.42 42 59.74
33 89.06 | 30 56.32
21 86.69 19 | 52.91
12 79.61 11 51.20
8 74.88 8 47.79
e 32.36 6 34.13
3 8.74 3 1.70
1 6.37 1 1.70
(Bot tom) 4750 100.00
2000 95.48 B
850 99,10
425 98.55
250 96,46
_ 156 84.29
75 58.00
48 63.71
35 53.35
N 22 49.89
13 48,17
9 46,454
6 £1.26
o 3 3.45
| 1 3.28 -
T Kppendix 5 " - e
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DATA SHEET

B-1-63

L
*

Sample # |Particle Size{ % Passing Sample ff Particle Size| % Passing
ym um
MB-8 (Top) 4750 109. 00 (Middle) 4750 100. 00
2000 99.83 2000 100.00
850 99.80 850 100,00
425 99.75 425 59,98
i 250 99. 64 250 99,88
150 99.17 150 99,51
75 96.70 75 96,93
48 86.90 47 93.19
34 84,00 34 88.28
22 78.Z21 21 83.38
- 13 26.07 13 51.50
9- 17.38 10 24.52
7 14.48 17.16
3 11.58 3 4.80
1 8.40 7.11
{(Bottom) 4750 100.00
2000 100.00
850 99.94
425 99.85
250 99.44 8
150 q9.09
75 98.14
45 94.64
32 88.73
20 82.81
12 76.90
.8 70.98
6 67.04
3 59.15 ,
o 1 47.12 .
e Appendix 5 o



DATA SHEET

Sample f# |Particle Size| 7 Passing Sample # 'Pnrticle Size| % Passing .
MB-12 (Top)] 4750 100.00 | (Quiddie) | - 4750 100.00
L 2000 100.00 2000 100,00
850 100,00 850 100.00
425 | . 99.99 425 99,98
o 250 99,98 250 99.96
. 150 99.94 | 150 © 99,89
75 99.50 75 99,17
49 91.79 7 92, 94
35 8z.61 | 33 87.63
22 67.31L | 21 84.97
14 21.41 | 13 50.45
10 18.35 | 9 23.90
15.29 i 7 15.93
12.23 3 10.62
9.17 1 10.62
(Bottom) 4750 100.00
2000 100. 00
B50 99.92
425 99.63
N 250 ~ 99.53
150 99.45
75 99,18
T 91.49
_ 32 84,02
20 82.15
12 - 74.68
. 8 69.08
6 67.21
3 5¢.01
1 5.60 .
s s ntasma=x  Appendix 5 — = e
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DATA fSHEET

Sample # |Particle Sizej % Passing | Sample # Particle Size| Z Passing
um - un
MB-16 (Top) 4750 100.00 | (iiddle) 4750 100.00
2000 100.00 2000 130.00
850 99,97 | 850 100.00__
425 99.93 | 425 99,98
250 99.89 | : 250 99.95
) 150 | 09.76 | i 150 29.95
75 99.22 | | 75 99,93
48 92,22 | 47 92.49
34 86.09 | i 33 87.36
22 73.83 E 21 84.80
13 24 .81 13 51.49
g 21.75 9 48.76
18.38 | | 6 17.93
o 12.25 | : 3 10.2%
o 1 9.19 1 10.24
_{Bottom) | 4750 100.090
2000 99.99
250 39.96
___ 425 99,85
_ 250 99,60
150 95.02
75 68.78
47 63.50
_ 35 52.13
27 48.89
13 60.26 |
. 9 43.85 |
_ 6 42,23
L 3 - 25.98 -
L 1 12.99
T Appendix 5 A
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DATA SHEET

Sample #f [|Particle Slze| ‘% Passing ! Sample # [Particle Size| % Passing
um : um
_MB-18 (Top) 4750 100.00 (Middle) 4750 100.00
: 2000 100.00 2000 100.00
350 99,99 850 99.99
425 99,89 425 99,98
_ 250 99.62 250 99.92
' 150 99,41 150 99.23
15 98.88 75 96.93
47 50.43 45 92.56
35 87.49¢C 32 88.44
21 85.37 20 84.32
13 49.90 12 74.01
24,57 8 69.88
19.50 6 57.51
1 9.37 3 20.41
1 B.04
(Bottom) 4750 100.00
2000 9%.56
£50 99.26
425 97.55
250 93.42
150 91.62
75 86.43
48 63.92
o 34 57.61
22 54.45
12 51.29
9 48.45 o
6 46.87
3 40.88
. 1 17.52
| ) N -Egpendix 5 o - o
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DATA SHEET

B-1~67

Sample # [Particle Size| ¥ Passing Sample # [Particle Size| % Passing
um e
MB-20 (Top) 4750 100.00 (Middle) 4750 100.00
20050 100.00 | 2000 99.99
850 99.99 850 99.76
425 9. 94 425 99.74
- 250 99.92 250 99.61 .
150 95.53 150 - 98.71 "
. 75 86.88 75 93.34
50 77..12 47 $8.30 .
35 71.92 33 83.76
23 64.1. | 21 79.22
14 22.59 13 - 47 .44
10 17.39 10 20.20
| 14.80 17.93
9.60 3 11.12 -
7.01 1 8.85
© _(Bottom) 4750 100.00
2000 100.00
850 99,96
425 39,91
250 99,78
150 99.19
75 94.49
43 81.98 o
31 72.68
20 68.03
12 60.28
8 55.63
6 52.53
3 44418
o 1 33.93 _‘f
D Appendix 5 Be1-67 —— ——



Sample f# |[Particle Slze} % Passing Sample { Particle Size| % Passing
un pm
MB-22 (Top) 4750 100.00 | (Aiddle) 4750 100. 00
2000 100.00 | 2000 99,95
850 99.95 | 850 99.85
425 99,85 425 62.72
250 99,38 . 250 15.10
150 86.93 | 150 4.50
75 78.54 | 75 2,99
47 77.64 | 17 2.93
33 67.74 | 8 1.08
22 61.91 5 , 1.08
13 bbby 4 2.93
9 23.09 | 3 3.50
7 15.33 2 2.93
7.56 1 2.93
{ot tom) 4750 100. 00 i
2000 98,89 i _*_
850 98,79
425 70.94
250 56.32
150 39,60
75 33.73
54 15.33 -
39 10,58
25 9.39
14 8.20
10 7.01
. 7 7.01
L 3 5.82
: 1 . 4,63 L
s : ppendix 5 deewm e 2z
B-1-68
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DATA SHEET

- e
Appendix 5 g-1-69

Sample # [Particle Size| ¥ Passing Somple # Particle Size| % Passing
‘ Hm . um
MB-24 (Top) 4750 100.00 (Middle) 4750 100. 00
2000 99.99 2000 100.00
850 99.98 850 100.00
425 99.86 425 99.17
250 95.59 250 61.99
P 150 88.53 150 41,72
- 75 85.70 75 29,98
51 §1.97 53 23.39
36 77.13 38 15.96
23 72.29 24 14.72
14 33.61 14 13.49
10 16.68 - 10 13.49
7 11.84 7 12.25
9.43 3 9.77
9.43 1 2.35
{(Bottom) 4750 100.00
2000 98.94
850 98.92
425 83.58 ]
250 74.35
150 64. 6
. 75 49.29
50 39.15
36 26.80
24 21.86
14 “18.15
10 16.92
7 . 15.86
3 13.46 .
o ] 1 0.75 | ] s




DATA SHEET

Saumple Partilc;;e Size| 7% Passing | Sample # Particle Size| % Passing ‘
! om
MB-26_(Top)l 4750 100.00 (Middle) 4750 100.00
2000 99.72 | 2000 99.10
850 98.39 | 850 94,28
425 78.75 | 425 52.27
250 50,024 b 250 21.06
150 40.21 o 150  13.27
75 38.70 | 15 12.03
53 33.97 | -2 3.23
37 32.27 |} 1 2.03
26 25.44 | 7 2,03
14 13.48 4 2.03
10 10.07 | 3 2.03
B 7 8.36 2 2,03
3 4.95 1 2.03
1 3.24 .
._J"nnt-_;nm;_ 4750 100, an
2000 g9 04
850 99.11
425 90.56
250 79.68 .__
150 75.56
75 72.69
43 61.55
- 31 57.77
19 56.51
11 50.22
. 8 47.70
. 6 45,19
. 3 18.75
| B 1 6.16
T T T T Kopendir 5 T e
3-1-7¢
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Table 8

CHEMICAL AND BIDLOGICAL ANALYSES OF SEDINENTS IN PROJECT AREA

smgle
T~1 Top
T-1 MHiddle
-1 Hotrom
T-2 Top
T~2 Middle
T-1 Boriom
T-3 Top

‘T-) Widdle

T-3 Rateom
T-& TYop
T-4 iddlr
-4 Botiom
T-5 Top
7-5 Middle
T-5 Borwom
=& Top
Tub Middla
T4 Botcom
-7 Top
T-7 Middle
T-7 Botrow
T-8 Tep
T-8 Maddie
T-8 Botrom
T-% Tap
T-9 Niddls
“-1 Bottom

Tekal Kieldahl Nirogey
ngkg
Wt Bagis Dry Basis

128.% 644
177.5 8.0

1.9 25.2
05,0 69%. 4
249.7 462.0
159.1 184
1.6 674.8
I98.0 &1n.4
84,3 126.0
(YL 3 571.2
684 $71.2
261.1 152.8
6706 I, 9%1.2
305.8 169.6
9.1 [ T
90.4 10¢.2
5.7 100.3
.3 al.2
731.8 1,033.2
33 66 .4

56.1 109.2
315.9 s1z2.0
34k, 2 86%.12
115.% r.2
S18. 7 1,520.8
42).9 91,2
560.7 1,49%.2

wg/kg F
39.65 LF P
3868 azr. 3k
36.19 TE. 90
3. 9% Bs 15
84,69 13%. 70

120,61 185.11
&6.93 a1.a87
42.90 5. 19
&1.130 52.95
26_494 34,28

118.59 184.87
35.72 47.19
44,00 15,34

108.85 9G.a7

136.51 84. 36
78. %% &53.33
45.93 2.1
20.55 49.5T
&l.12 29.20
78.482 .11
&1.68 21.4%

207.5] 80,73

101. 28 &0.29
91.20 3.9
"7’ 0.4

137,18 5%.16
71.15% L. 44

lig
Yet Basiw  Drr Pasle

400 936
4 T
i) 2?
a ar
100 185
n 2
Fal 41
7 i1

b1 ] 49
105 1313
il 111
68 91
190 544
183 s
7 (%]
.14] I
149 160
164 2192
i)y 9
9% LA}
0 190
110 540
256 bhk
63 &8t
LY L]
188 411
b 552

Volatile Sollde
N S—

6. 5
6.15
26,75
5.1
.10
4.3}
G.17
3.40
1.9
L. 80
.95
.37
10,18
3.20
3.42
0.6}
8.9
W0.15
6.08
25.76
1.9
.9
1.5
14,50
9.1%
1%.66
30.3)
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Table § {Continued)

CHEMICAL . i0 BIGLOGICAL ANALYSES OF SEDIMENTS IN PROJECT AREA

7:-30] Coliforws Pycsl Coliforme La0.0 Lallafia
Spactitc Fotele fors/s uiikg x 10° ugfig 3 100
Sample Srayiry Mgt Basis  Dry Basis Nat Masis Dry Baste et Sawie DPry Baeiy ¥et Beeis  Drr Besly
=1 Top 2.7 20 108 40 3} 17.46 40, 64 6.54 15.22
-1 Widdle 2.70 281 50,70 5.92 18.99
T-1 Bottow 2.87 . 25.40 53.68 9.51 20.10
T-2 Top a2n 206 455 51 121 19.0% 43,37 7.13 16.24
-1 Middle 2.18 15.28 26.42 5.35 9.90
T-2 Botrom 2.7 6.35 a.70 2.38 3.26
T-3 Top 1.69 plis] 387 % '} ) 2.3a 5.2% n.8e 1.5%
T-3 NMiddle .50 - ‘ 15.87 24.3% 5.9 $.12
-1 oriow 2.65 19.05 24.43 7.13 9.15%
4 Top 2.64 19,000 12,705 n 42 9.52 12.10 2.57 4.5
T-4 MWiddle 2.32 28.57 44,54 10.10 16.58
T-4 Bottow 276 7.94 i0.62 1.64 1,98
-5 Top 2.58 130 m » e 33.99 0%.74 12.39 15,49
T-5 Hiddle 1.68 2.87 3,47 1.07 1.3
T-5 Bottowm’ 2.65 : ’ o 0 31,72 8.7 ik, }3
T-& Top 2.64 400 483 220 He 458 6.52 1.n 2.48
T~6 Midéle 2.463 13.54 23,66 5.01 1,96
T-6 Bottom 2.60 19.0% 34.52 7.13 12.93
T-7 Tap 2.6 30 1,338 50 1o 5,88 8.8 1.20 Lo
7-7 Hiddle 1.51 19.55 56.29 7.32 21.08
T-7 Bottom 2.10 : 15.04 29.18 5.63 10.93
T-8 Top 2.67 29 1,337 143 m 19.05% 48,97 7.12 18.34
T-4 Middle 1.3 19.03 47,29 .13 17.94
-8 Bottom 2.7 - 21.06 %0.55 1.49 18.93
T-% Top 2.7 11,000 32,420 kL] " S b 50.9% 648 19.10
T-% NMiddle 2.7% 19.53 45.07 7.12 16.88
T-% Jottom n 25.40 57.48 9.51 2.3

Seurce: Oulf Sewth Kessarch Institute
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Tahle 9

HEAYY METALS ANALYSES OF BOTTOM SEDIMENTS IN PROJECT AREA

Sample Zn HE As Fet e L2 L, L i b
Welght % Welght X Welpht T LET I 4 Weight X Wetphe X Waipht T Weight I Wetght X We.ght T
Dry Hasls DTy Basis Dey Basis 2rv Baslg Dry Basis Bry Basis Dry Baglp Dry _Raziy Dry Aasis Dy Basis
-1 Top 0.0118 0.040010 ¢.00011% u. 0002 0.0359 G .G006 0.00G7 0.0068 0.0028 00015
T-1 Middie 0.0111 4.600020 0.000154 4.0001 0.0206 0,0606 a.0007 0.0078 0.0072% 1.0008
T-1 Bocrom 0.00&1‘ ¢.00001% 0.000159 a4.0001 G.0424 0,0006 0.0020 0.001% ¢.0019 0.00113
3-2 Top 0.0uLS 0.0u0u29 Q.0uG102? 0.0001 J.04y7 0.0006 0.6002 0.0014 0.5017 G001}
T- ¥iddla o.00:8 0.0%0015 4.00011L 0.0001 0.0255 0.0000 ¢.0018 9.0011 2.0011 0.6008
T-1 dottom 0.0038 0. 000004 0.000048 0.0001 0.025%6 4 .0000 0.0010 G.G010 0.0aiL a.0007
-3 Top G.0013 0.000020 0.000067 Q.0003 0.0i62 G. 0006 0.0001 G.004&7 9.0013 0.0010
'3 Middie 0.0027 ¢.000010 04.000133 .0007 0.0149 '0.0007 0.6011 0.9¢10 0.00%9 0.0008
T-1 korcom U2 ? 0. Luuyol O ulHID4 09012 0.01s2 0.00ub 0.3001 9.0u19 0. 0000 U, 0005
T-4 Tap @.001% 3.000028 0.000024 .0001 D.0423 a.0006 0.0010 3.0060 0.0004 &.0003
T-& Mlddie 0.0011 G. 000013 G.000109 0.0002 0.0119 0. 00G) G.0007 0.0048 G.0n15 0.0011
T-4 Hereom ¢.an11 Q.000000 0.000010 0.0001 0.07313 0.000% 0.o0r14 a.0007 0.0003 0.0008
T3 Top 0.004) a.000015 0.,000070 0.0002 0.0112 0.,0006 0.0018 0.c009 G.0009 0.0012
T-5 #iddle 0.00u% 0.000025 @, 060000 0.0001 0.0317) 8.004Q7 0.0001 0.0029 9. 0004 0.0008
T-5 Dotcom 0.0051 v.u0e02t 0.060120 0.0001 0.0426 Q. 0006 0.0022 2.0015 0.001% 0.00%4
1-6 Top 0.0017 Q.000005 0.000103 0.0G60L 0,015%9 0.0000 0.0002 040003 0.0000 0.0001
T-6 Middle 0,005 0.90101¢ 0.0001 18 0.0001 3.0M02 0.0006 0.9021 0.001) u.0a1s G.0G1)
-6 Bettom 0.0149 0.000005 0.000107 0.0901 0.0101 0.0006 0.0008 0.008% 0.0013 00015
T=-? Top 0.015% 0.000006 0.000021 0.0041 0.2149 0.0000 0.0001 0.0052 0.0008 D.0008
T=-7 Middle 0.0064 4.000038 0.0001 35 0.0002 0.0315 0.0006 0.0025% 0.0013 0.0012 0, 0012
T-7 Bottoa 0.004) 0.00G325 0.000082 0.0064 0.01719 0.6000 Q.0021 0.0011 0.0012 0.0010
-0 Top o.00%7 0.000047 9.000130 0.0002 0.0587 0.0007 0.0024 9.0014 0.0012 0.0013
T-1 Middie 0.068% 0.000042 0.000175 0.0001L 0.065% 0.0007 0.0029 0.0014 0.001% 0.0014
T8 Bottom 0.0058 0. 000 30 0. 00G109 0.0001 0.0860 0. 0004 0.0029 0.0012 0.001) 3. 0018
T-% Top 0.0092 0. G00¢38 4.000159 0.0001 0. 0822 0.0000 0.0031 0.0011 0. 0024 0.0018
T-9 Middle G.02023 0. 000039 0.000120 0.0001 0.06% 0. 0006 ¢. 0010 4.0076 0.0018 q.0017

Sowrca: Gulf South Ressarch Inscltute




Table 10 -
PESTICIDE RESIDUES OF BOTTOM SESINENTS N PROJECT AREA
Iegyh g} :E' .:5 Jﬁﬁ?t Ricreteyhen
Jmela Wt Basis Doy Beals Mot Meaie Div Maais ket Baata Dxr Sasts Vailesls Ry Besis et Benis Rrv asis et eais Dox Jaals
1 "1.900 4222 n.D. n.o. 1.467 3.667 .0, n.e. 12.667 31667 n.D. n.D.
1-2 1.800 3.857 N.0. n.p, 1.600 LI B RN ®.D, 16.000  34.208 .o .0,
-3 1.800 3.5 n.p. w.p. <0.200 no. ».p, N.D. <1.333 .0, n.0. k.0,
T-4 1.600 2.000 ».0. x.p, 0.713 0.:17 n.o. w.n, 12,662 15.833 ».D. ».D.
-5 1.400 4.200 ¥.p. n.0. 0.400 1.000 1.p. n.D. 11467  34.400 0.840 1.120
T 0.933 1.167 "o, "D, ©.200  <0.250 v, w.D. 2333 e "D, n.o.
2 1.087 1.455 n.o. w.D. ©.200  <0.213 n.D. n.o. <3333 <4548 n.o. no.
4 0.73) 1.3 10.933 7.3 133 1mam 0.600 1.300 20.667 31667 N.0. 5
T-9 0.973 2.800 | 15.467  49.400 0.085  16.800 0.933 w.n. 14667 44.000 n.0. .D.

cL-1-%
¢ x7puaddy

B = lene Detected ]
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Table D-}

SAMPLING DATA FOR BOTTOM SEDIMENTS FROM NINE STATIONS LOCATRD IN THE PROPOSED
THEODORE SHIP CHANMEL, AND IN THE EXISTING ROLLINGERS ISLAND CHANNEL, MOBILE BAY, ALABAMA

WATER CORE PHYSICAL
DEPTH LENGTH TP MIDDLE ROTTOM DESCRIPTION !
SAMPLE DATE TIME (FEET)  (FEET) (FEET) (FEET) __ (FEET) OF CORE
T-1 6/11/74 3:45 PM 11 13.33 0-3 5.0 - 10.0 - Entire core is silty with
B.0 13.0 some shell mixed in.
T2 6/11/74 4:15 PM 11 15.00 0-3 5.0 ~ 12,0 - Entire core is silty clay.
8.0 15.0
T-3 6/11/74 4:50 PM 11 13.25 0-3 5.0 - 10.0 - 0" - 1' is clayey silt;
8.0 13.0 1'* - 11' is silty clay;
= 11' - 13' is fine sand.
]
g T-4 6/11/74 5:20 PM 5.5 i6.00 0-3 6.5 - 13.0 - 0" - 1.5' is sand;
A 9.5 16.0 1.5" - 11" is sandy clay; ‘
™ 11' - 16" is clay. k
v -5 6/12/74 8:15 AM 14 14.50 0-13 5,75~ 11.5 - 0' - 5' 15 silty clay coze;
B.75 14.5 5" - 7" is sand with some

clay; rest of core is snlid
grey hard clay with sowme

sand.
T-6 6/12/74 8:40 AM 15 17.00 0 -3 7.0- 14,0~ 0" - 2' is sandy silt:
10 17.0 2' - 5' {s brown sand; .
5' - 17' is hard grey clay. 1
T-7 6/12/74  9:39 AM 16 14.00 0-3 5.5- 11,0- 0' - 2' is clay; |
8.5 14.0 2' - &' is soft black eilt; i
6' ~ 14" is black clay. !
T-8 6/12/74 10:12 AM 11 13.00 0-3 5.0 - 10.0 - 0' - 4' is sandy sflt;
| B.0 13.0 ' -« 7' is black soft sandy
clay; 7' - 13' 1s black clay.
T-9 6/12/74 10:40 AM 11 15.50 0-13 6.25 - 12.5 - 0' - 3' is black soft eilt;

9.25 15.5 3' - 15.5" is black clay.




TABLE D-2

FARTICLE SIZE AND DISTRIBUTION GF BOTTOM SEDIMENTS FROM THREE DEPTHS
FROM NINE STATIONS IN THE PROPOSED THEODGRE SHIP CHANMEL
AND EXISTING HOLLINGERS ISLAND CHANNEL, MOBILE BAY, ALABAMA

SAMPLE GRAIN SIZE () T PASSING SAMPLE GRAIN STZE ( ) I PASSING
T-1 Top 4,750 100.90 T-2 Top 4,750 100.00
2,000 99.95 2,000 99.17
850 99.89 850 98.89
425 99. 46 425 98.48
50 97.83 2:0 968.19
150 96,78 150 97.71
75 94.52 15 96.52
45 50.95 43 80.24
32 56.34 30 15.73
20 54,03 19 71.22
12 52.08 11 4. 46
B §7.47 r _ 59.95
6 42.86 5 57.70
3 38.25 2 45.88
1 29.49 1 40,12
1-1 Hiddle 4,750 100,00 7-2 Middias 4,750 100,00
2,000 95.00 2,000 91.26
B30 9% .84 850 89.91
425 9%.56 425 88.87
250 9%.32 250 87.20
150 9%.00 150 14.00
75 93.33 75 65.03
46 60.29 43 53,79
3z £0.29 3, 50.27
20 58.18 20 46.76
12 53.96 1 45.00
8 51.86 8 19.72
& 47.64 5 17.97
3 39.63 P 31,29
1 33.30 1 26.01

.
T-1 Botiom 4,750 100.00 T-2 Bottom 4,750 150.00
2,000 99, 98 2,000 §7.57
B50 99.97 830 96,96
42% 99.83 425 96,27
250 99.4% 250 94,88
150 97.53 156 75.63
75 94.34 74 48,36
40 85.48 43 34.39
10 81.25 32 31.70
19 79.14 20 30.36
11 71,00 ) 29.01
8 64. 66 ' 29.01
s 60.43 2 23,91
2 $4.52 1 15.88
1 30.29
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TABLE D=2 fcont'd)

PARTICLE 5IZE AND DISTRIBUTION OF BOTTOM SEDTMENTS FROM THREE DEPTHS
FRCM NINE STATIONS IN THE PROPOSED THEODORE SHIF CHANNEL
AND' EXISTING HOLLINGERS ISTANIG CHANNEL, MOBRILE BAY, ALABAMA

. SAMPLE GRAIN LIZE () 3 PASSINC SAMPLE GRAIN SIZE ( ) % PASSING

T=3 Top 5.750 100. 00 T-4 Top 4,750 100. 60
2,000 99.77 2,000 43,72
B850 99 74 850 99.17
425 99,40 425 8B.%9
250 96. 77 250 57.09
150 84.85 150 31.42
75 63,75 75 19.49
45 48.82 53 16.00
32 43.52 316 17.19
20 3%.98 23 10.92
12 34,67 13 B8.38
8 31.13 9 B.38
& 29.36 & 3.38
3 26.18 3 7.36
z 19.10 1 4.95
T-3 Middle 4,750 100.00 T-4 Middle 4,750 104000
2,000 99,99 2,000 59.68
850 99.95 85G 93.97
425 99.13 425 99.76
250 9 .07 250 98.93
150 A4, 51 150 9r. 37
75 44.78 75 G4, 4
46 44,30 42 77.66
33 41,51 30 72.75
21 38.10 19 69.48
1z 33.46 *1 65,57
8 3i.91 g 61.29
& 26,81 6 56.96
3 14,47 3 47.13
1 11.37 i 44 . 08
T-3 Bottom 4,150 160.00 T-4 Bottom 4,750 100.00
2,000 99,13 2,000 99,71
850 98,30 850 99.70
425 9. 25 423 99 .69
250 BD.45 250 97.95
156 536,86 150 G3.88
75 55,41 715 53.28
46 34,10 62 §2.20
33 31.45% 36 58.27
21 17,69 r{H] 33,03
12 231.84 14 50.40
B 22.56 10 49,09
6 20,00 4 41,00
3 15.14 1 39,08

1 13.84
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TABLE D-2 (cont'd,

PARTICLE S12E AND DISTRIBUTION OF BOTTOM SEDIMENTS FRUM THREE DEPTHS
FROM NINE STATIQNS IN THE PROPUSED THEODORE SHIP CHANNEL
AND EX1STING HOLLINGP 'S ISLAND CHANNEL, MOBILE BAY, ATABALA

SAMFPLE GRAIN SIZE () 2 PASSING SAMPLE, GRAIN SIZE ¢ ) X PASSING

1~5 Top 4,750 100.00 T~& Top 4,750 100.4J0

2,000 §9.95 2,000 99,91

855 99.91 850 97.18

425 99.96 423 18.15

250 §7.79 150 41.76

150 50.66 150 8.1%

75 81.18 15 26. 44

49 59.14 L3} 11.41

k1 59.14 k13 y.00

22 33.36 13 7.1%

12 50.47 13 .

9 50.47 ] - .79

[ G4 .68 ] 5.55

3 16.00 3 5.5%

i %79 1 4.04

=5 Middle 4,750 100.00 T-6 Middle 4,750 100.00

2,900 89.73 2,000 9%.82

B850 99.562 250 99 78

425 $0.99 425 99.48

250 77.5% 150 94.10

150 60.76 130 37.94

75 s°.1% 13 97.%2

43 «0.C1 39 84,67

31 3.6 2 81.47

20 3.4 18 77.68

1 30. 44 16 72.43

3 30.62 7 &8.94

3 28.23 $ 63,71

2 24. 6w 2 © 56.97

1 20.87 1 49.72

-5 Bottom 4,750 102.00 T-6 Eottom 4,750 100.00

2,000 99.4: 1,000 100,00

a5 99.88 250 - 99.96

425 99.65 415 95.70

250 98.80 25C .06

150 97.54 15¢ 97.8)

15 95.33 75 93,30

3 38.10 3 2.3

) 84.87 | 86.86

17 B1.63 . 18 79.52

10 76.77 11 Th.0

7 73.5 7 6h. 5

] 64.93 . 65.1%

2 57.60 2 34.00

1 TS TR 1 46.30
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FARTICLE SIZE AND DISTRTIBUTION OF BOTTOM SEDIMENTS FROM THREE DEPTHS

TABLE [-1 (cont'd)

FROM NINE STATIONS IN THE PROPOAED THEODORE SHIP CHANNEL
AND EXISTING HOLLINGERS ISLAND CMANNEL, HOBILE BAY, ALAUAMA

SAMPLE GRAIN STZE { )

T=? Top 4,750
2,000
850
425
250
150
75

1%

i}

14

il

7

5
2
1

T-7 Middle 4,.50
2,000

850

415

250

150

75

Jiy

21

13

Ll P O -

T-7 Sottom 4,750
2,000

850

425

250

150

15

29

19

1

L RN - ]

X_PASSING

ig0.00
100.00
99,98
99.81
58.18
$5.32
88.7%
78.07
£6. 81
61,17
54.11
50,312
47.31
J8.86
32.80

100,00
99. %8
99.98
99.9%6
99.87
99.66
98,71
81.40
18,44
6..61
43.82
i8.47
19.57
15.71

100.00
99.68
99.42
97.54
B7.18
77.27
72.57
71.92
68.08
64.23
38.47
34.£3
46.95
41,19
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T-8 Top

T-8 Middle

T«8 Bottom

GRAIN 312E { )

ﬁ|750
2,000
850
425
250
150
15

32

20

12

- L g

150

4,750
2,000
450
425
250
150
75

57

a5

11

e R LA WD

X PASSING

100,00
39.92
99,94
99,55
95,94
89.88
80,46
77.37
72.323
67.0%
62.46
37,32
47.42
3%9.71

106.00
100.00
99.99
a9.88
38.82
96,22
90,12
89.74
87.10
82.51
74.6%9
56. 61
45.79

100.090
100.900
99.97
99.7¢
98.23
95.68
91.70
B9 42
87.27
77.86
6B.45
57.51
52.81
45.51




TABLE D-2 (cont'd)

PARTICLE SIZE AND DISTRIBUTION OF BOTTOM SEDISENTS FROM THREE DEPTHS
FROM NINE STATTONS IN THE PROPOSED THEOGNDRE SH{P CHANNEL
AND EXISTING HOLLINGERS TSLAND CHANNEL, MOBILE BAY, ALARWMA

SAMPLE GRAIN SIZE ( 3 X _PASSING
T-9 Top 4,150 100.00
2,300 160,00
850 99.98
425 99.87
250 99.46
150 §8.48
75 §95.64

W 95.60

19 90.40

11 75.96

a &7.29

6 61,52

3 50,40

1 44,62

T-9 Middle 4,750 109.00
1,000 100. 00
850 99,97
425 99.89
250 §9.31
150 98.13
15 95.34

Al 91.04

29 28.78

18 82.00

11 75.22

8 68.45

5 63.93

2 52.26

i 43,903

T-9 Botcom 4,150 100.09
2,000 100.00
850 100,00
425 99.95
250 o 98.7%4
150 98.851
75 97.95

&0 93.80.

% - 89.37

19 84.89

19 18.28

1 71.61

5 &4 .97

2 54.22

1 45.3%

Source: Gulf South Research Inscitute
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ATTACHMENT B-2
THREATENED FISH AND WILDLIFE
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MOBILE BAY
U.S, ENDANGERED AND THREATENED SPECIES

Indiana bat 1/

Eastern cougar
I'lorida panther
Mississippi sandhill c-ane
Blue whale 2/

Finback whale

Humpbacik whale

Sperm whale

Southern bald eagle
American peregrine falcon
Arctic peregrine falcon
Brown pelican

Fachman's warbler
Ivorybilled woodpecker
Red-cockaded woodpecker
American alligator
Atlantic Ridley sea turtle
Hawksbill sea turtle
Leather back sea turtie

Ba
1/ Collectediahlarea but habitat unavailable

2/ Gulf record 1s Buspect
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ENDANMGERED AND THREATENED PLANTS AND ANIMALS OF ALABAMAEJ

ENDANGERED FISH

Alabama shovelnuse sturgeon

THREATENED

Atlantic sturgeon
Blue sucker
Crystal darcer
Freckled darter

SPECIAL CONCERN

Pyegmy killifish

AMPHIBIAN AND REPTILEL.S
ENDANGERED

Flatwoods salamander

Fastern indigo snake {(probably extinct in Alabama)
Black pine snake

Florida pine snake

Atlantic loggerhead turtle

Green sea turtle

THREATENED

Dusky gopher frog
Alabama red-bellied urtle
Gopher turtle

SPECTAL CONCERN

River frog

Greater siren

Pine woods snake

Florida green water snake
Florida softshell turtle

1/ Species listed on Federal list are not duplicated.
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BIRDS

ENDANGERED
Golden eagle
Osprey
Snoewy plover

THREATENED

Reddish egret
Mottled duck

SPECIAL CONCERN

Little blue heron
Black-crowned night heron
Wood stork
Swallow-tailed kite
Cooper's hawk
Red-shouldered hawk
Merlin

Sandhill crane

Black rail

American oyster catcher
Swairson's warbler
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ENDANCERED

Rhynchospora crinipes Gale
Lilium eridollae M. G. ilenry
Epidendrum conopseum R, Br.

llex amelanchier M, A, Curtis
Psoralea simplex  Nutt.
Qenothera grandiflora Alt.

THREATENED

Canna flaccida Salisb.
Cleistes divaricata (L) Ames
ivris drummondii Malme.
Coreopsis pladiata Walter
Warea sessilifolia Nash
Sabatia brevifolia Raf.
Hypericuwm nitidm  Lam,
Ludwigia sarcuata Walter
Saperetia migutifolia (Michx.)} Trel.
Sarracenia psittacina Michx,
Gordonia lasiantiius (Ly Ellis

N\

Momisia f{guanea iL} Rose and Standley

SPECIAL CONCERN

Lycopodium cernuum L.

Lycopodivm flabelllforme (Feon,) Blanchard
Ophroglossum crotalophorioides Walt.
Chamaecyparis thyoides (L.) BSP
Eriocaulon lineare Small

E. texenée Rorn,

Pleea tenuifolia  Michx.

Habenaria integra {Nutr.) Spreng.
Manisuris tuberculosa Nash

Liatris chapmanii (T & () Kuntze

Cleome tenivfolia Le Conte ex T. and C.
Clethra alnifolia var. alnifolia L.
Kalmia hirsuta Walt.

Rhododendron atlanticum (Ashe) Rehder
Quercus pumila Walt.

Eustoma exaltatum (L.} Criseb.

Sabatxa foliosa  Fernald

Hygerlcum reductum (Svenson) Adams
?1ngulggla planifelia  Chapm.

Pinquicula primulifolia Wood and Godfrey
Agalinus pseudophylla (Fennell) Shinners
Penstemon multiflorus  Chapm.
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SECTION C

PROBLEMS AMND NEEDS
l. Mobile Bay has played a prominent role in the history and growth and
economic development of the study region., This estuary serves the resi-
dents of the region in a variety of ways, It is used for navigation and
port facilities. Sport and commeicial fishing and recreational boating
are also important uses of Mobile Bay. 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, through its natural
function and the design of man, also serves as a repository for municipal
and industrial effluents and urban and industrial runmoff. 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 formulite 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 the report
is to present the water and related land resource problems and needs

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

bay estuarine system,
PUBLIC CONCERNS

2. A public meeting was held at Mobile, Alabama, on 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 wita 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
exlsting Theodore Channel to provide a channel 40 feet deep and 300 feet
wide, and that such channel be extended by land cut intn a turning basin
with the Theodore Industrial Park, Local interests further requested
that the turning basin opposite Magazine Point in Mobile River be en-
latged and that an ancharage basin of sufficient size to accommodate 12
large oceangoling vessels be provided near the mouth of Mobile River.
Local interests also requested the Corps of Engineers initiate such
studies as may be necessary to determine the sngineering and economic
feasibility of providing a 50~foot depth in the Mobile Harbor channels.
Nc opposition was expressed to improvement of the harbor; however, a

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

effects of dredged waterial disposal on fish and wildlife.

4, A second public meeting was held at Mobile, Alabama, on 22 November
1976 with over 140 persons in attendance. Alternative plans were pre-
sented for the dispossl of dredged material, both for the new work and
maintenance material which would result from the implementation of any
channel improvement. 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 access 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 thelr commeﬁts to the pur-
pose of the meeting which was the discussion of proposed alternatives for
deposition of dredged material. The majority of 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 add topic endorsed the :
address the top H,qvmmm,m#ﬁm,~ua”“””"”‘"’"’"‘

Brookley Expansion and Island Plan as the most desirablé altérnative.
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5. Several Federal and State agencies, environmental groups, and local citi-
zens spoke or wrote letters expressing concern regarding, or opposition to,
the development or certain dredged material disposal alternatives. Concerns
included t:¢ necessity or desirabllity of deepening Mobile $hiy Channel,

the potential environmental degradation of the bay and environs and the
possibility of invalidating the Mobile 20B 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 tranpns-
ported to an approved disposal site in the Gulf of Mexico. It alsgoe

states that open water disposal 1. the bay from both new work and mainte-
nance dredging should be discontinued and that island development

and navigational channel improvements should be supported by .laLa

generated not only from a mathematical model but also from the existing

physical bay model.

EXISTING NAVIGATION PROBLEMS

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

into Mobile Bay presents constraints to the movement of "commerce into
Mebile Harbor and the use of larper, more economical vessels in this
commerce, The Mobile River Channel above the Bankhead and 1-10 highway
Tunnels is limiced to 40 feet deep due to top clevations of these tun—
nels. Currently, liquid and dry bulk carriers with dead welght tonnige
ranging above 87,000 tons, with widths in excess of 100 feet, with
lengths in the order of 800 feet, and fully loaded drafrs up to 473 “cet
are calling at Mobile Harbor. Because of the limiting channel depth of
40 fect these large ships are calling at Mobile Harbor lightloaded with
concomitantly increased transportation costs. There ave also navipation
nroblems assoclated with the channel widths, especially in the vicinity
of the McDuffie Island Coal Terminal. Since the construction and subse-
quent operation of this terminal, ships traversing this reach of the
Mobile Ship Channel have had controllability problems, As ships approach
McDuffie Island from Lhe south, the bay waters become increasingly
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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 north of the terminal, and the hydraulic pressures are again
gnbalanced, creating further stcering problems. The Harbor Master for
the Port of Mcblle has issued an adviscry to the Mobile Bar Pilots
Assuciation suggesting thot in the case of medium to large ships, one-way
tratfic be maintained in this cengested reach of the channel., This
practice {5 currently b:ing followed. Outbound ships do not encounter
steering difficultiies to the same extent as incoming vessels because the
hydraulic pressures iend to diminish as the ships move south of McDuffie
island toward the deeper waters of the open bay. However, these outbound
ships do encounter navigation difficulties in that they are moving from a
700-foot-wide channel at the mouth of Mohile River to a 400-foot-wide
channel in Mobile Bay through the vicinity of the McDuffie Island
Terminal, The problem is further compourded by the turn from the river
channe) into the bay channel, and the vessels docked at the Coal
Terminal, which flanks the west side of the channel, alsoc create an

unsafe condition.

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

provides a turning basin 40 feet deep, 2,500 feet long and 800 to 1,00C
feet wide Oppcsiteiﬁlabama State Docks; a turning basin opposite Three-
mile Creek, recently enlaiged, under the authority of Section 5 of the
River and Harbor Act approved 4 March 1915, to dimensions of 40 feet
deep, 1,000 feet wide, and 1,600 feet long, and a turninmg basin B00 feet
rong and 600 feet wide opposite the old Broékley Air Force Base ocean
terminal at the western terminus of the Arlington Channel. The two
turning basins in Mobile River are used continuaily. The turning basin
at the end of the Arlington Channel has not been used regularly since
World War IT when the Arlington Channel was used for deep-draft
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navigation. At the presnt time ther. is need for a turaing basin in
the vicinity of the McDuffie Island Coal Terminal. The Alsbama sState
Docks Department, when constructing the McDuffie lsland Coal Terminal,
dredged a turning basin on the east side of the channel near the north-
east portion of Little Sand TIsland. The dimensions of this turniag basin
are appresimately 27 feet deep, 800 feet long and 600 feet wide. The
basin is adequate to turn light-loaded small vessels using the McDuffie
Island woal Twrminal. Hhowever, the larger ships using the Mchuffie
Island Coal Terminal must use the turning basin 2 milcs up river opposite
the Alabama State Docks. This requires delays and excessive maneuvering

and expenses {or the larger vessels.

te anchovr in the Mobile Bay Channel, the Mobile River Channci, nor the
Entra.ace Bar Channel. An avthorized anchorage area 32 feei deep, 'L
feet wide, and 2,000 feet long on the west side of the Mobile Bav Chanuc:
ad jacent to McDuffie Island has been abandoned for several vears to
facilitate access te adjacent terminal berths. The use of this area for
an anchorage is precluded by the industrial use of MeDuffie Island and
the dock areas along this reach of the channel., Vessels calling at the
Port of Mobile must wait their turr for their designated herth, at the
terminal not in use or anchor in ihe Gult of Mexico, south of and between
the Mobile Entrance Safety Fairways. The lack of in-pert anchorage areas
prevents efficient utilizatio: of the terminals’ and hampers' overall
port operations. This defic ency creates parricular problems for the
vessels awaiting berthing space at the liquid, dry oulk, or container
terminals, that are too large to utilize unoccupied general cargo besths.
General cargo vessels do not experience this problem at the present time
since there is generally adequate berthing space avallable. At present,
liquid and dry bullk 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 scon 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
currentlv no place in Mobile Harbor, away from terminal faecilities, to
anchor a ship that is broken down, or that presents a potential hazard

or safety problem.

~.

.. 9. *Parge Marshaling Problems. There are three main barge marshaling

.

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

inc., maintains a marshaling area for approximately 90-100 barges on the T
east bank of the Mobile River jrst north of the Cochrane Bridge. Federal —
| Barge Lines maintains a marshaling area oppesite the Alabama State Docks

l 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 gection of the pert. The marshaling area

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

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

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

of empty barges.

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

dredged maiatenance material from Mcbile River is in diked disposal areas.
Maintenance material from the Mobile Bay Channel is deposited in cpen water
disposal areas along the channel within Mobile Bay. Due to environmental
objections to the use of wetland sites and due to industrial development,
the areas for use as dredged material) disposal sites are severely con-
strained. In conjunction with the nationwide Dredged Material Research
Program being conducted by the U.S5. Army Engineer Waterwavs Experiment
Station at Vicksburg, the Mcbile District and the Dredged Material Research
Program are conducting a cooperative study to develop specific dewatering
alternatives to extend the life of existing disposal sites along the
Mobile River. Considering thess efforts, the maximum useful life expecc-

tancy of the available dredged material disposal areas, including Pinto

Pass, is only about 16 years. Envivonmental objections to the use of
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Pinto Pass are still being considered., Accordingly, there {s 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 presently under construction, will be utilized Lo
construct an island apuroximately 1300 acres in size that will contain
future maintenance. The capacity of the isiland iz estimated to be
adequate for comtaimc-enc of all future maintenance from the authorized

ship channel,

TERMINAL PROBLEMS

12. Public Terminals, The Alabama Sta*e Docks Department crerates 26

general cargo terminals and three bulk terminals at the present time.

The terminals are all located on the Mobile River, with the exception
the McDuifie Island Coal Terminal which is Tocated on the Mobile Ship
Channel just souin of the mouth of the Mobile River. The zeneral cargo
terminals occupy 6000 feer of deep-water frontage on the west bank of
Mobile River, beginning a4t the Bankhead Tunnel and extending to the Tdeal
Cement Company wharf, immediately north of Pier D. A total of 14.000
feet of deep-water bherthing space for general cargn operalions is avail-
able along the 26 berths. The public grain terminal is located un
Alabama State Docks property immediately north of Pier €. The public
grain terminal ha~ 3 ships berths and a 2.5 million bushel storage
capacity., The estimated annual throughputi capacity of the prain terminal
is about 2.5 million short tuns per year, The Alabama State Docks
Department recently signed a $5.8 million contract to upgrade facilities
at the grain elevator. 7This represents part of & scheduled $6.7 million
expansion program. This improvement will include the construction of a
new truck dump and scales, a 40,000 bushel per hour elevator leg, a
40,000 bushel per hour grain cleaning system, and a digital weighing
system, Combined, they will give the eslevator an annual throughput capac-
ity of over 3.5 million tons, Throughput has end is expected to keep up
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with expanding capacity, Other completed improvements include & dust coatrol
system ($1.0 miliion), a leg scale convevor (1.9 million), 8 new pit for un-
loading rall cars ($0.2 milijon), and & belt gystem extending from the harge
unlosding dock to the headhouse ($0.4 million), for a total of $3.6
million, S'nce 1975, total expenditures for upgrading facilitles at the
graln elevitr hive amounted to $16.0 million, The Alabama State Docks
Bulk Ore Material Mandling Plant, ¢ommonly referred to as "The Tlpple” is
located .. Mobile “iver and on the south side of th= mouth of Threemile
Creek. Th:s terminal has 13 acres of dry bulk storage with two ship
berths, The annual throughput capacity of this terminal is estimated to
be about 5.0 million short tons per year. The Alabama State Docks has
under conatruction, ac a cost of §3.1 m. ion, an expansion which will
increase one of the unloading facilities to 15300 tons-per hour. Uther
improvements that have been completed include an upgrading of the struc-
ture and conveyor svstem ($2.9 miilion), rebuilt docks ($2.7 million), an
upgrading of the power system ($,3 million), and unlcading towers (5.9
million), installation of dust control system ($l.1 million), construc-
tion of new pile walls ($.3 million), extension of the conveyor system,
construction of new steorage faciliti=s (5§1.5 millieon). Total expendi-
tures for this facility ecince 1970 total $12.8 million., The McDuffie
Island Cnal Terminal, located south of the Bankhead and Interstate i0
Tunnels, will upon completon of facilities under construction, contain 1
ship berth and 70 acres of storage space. The facility is served by both
barge and rall transportation. The annual throughput capacity of this
conal terminal is estimated to be about 10.2 million ghort tons. The
Alabama State Docks Department is committed to provide a public,
deep—-draft bulk terminal in conjunction with the construction of the
authorized 4U-foot deep-draft channel into the Theodore TIndustrial
Complex. This is to be a public deep-draft bulk termisal at the turning
busin to accommodate the loading and unloading of !iquid cargo and s:tor-
age four prodiucts such as inbound crude oil, outbound petvoleum products
and other liquld buik commodities that might be shipped through Theodore

“hy tankers.
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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 carge moving inbound and vutbound by deep-draft vessels. There is
also one terminal with 6 ship berths located in the Port of Chickasaw for
the movement of general cargo., The major bulk terminals include those
belonging ta the Amerada-Hess CGil Corp., Citmoco Service, Inc., Chevron
Asphalt Company, the Mobile Bulk Terminal, Inc., and the Marine Bulk
Handling Plant.

14. (Ceneral Limitatiouns. The prohlems that exist in the port facilities

are manifold and complex. General cargo facilities sre adequate in size
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 compaiies engaged in the water tramnsportation of petro-
leum and other miscellanecus liquids. The zrain elevator modernization
program discussed earlier will 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 facility. Lomng-
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 unlopading vessels.
This facility is old and necessary renovation and operation costs are
high. Here too, improvements have been made to update antiguated
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 undergeing 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 established Port Authority with overall regulatory
authority for Mobile Harbor. Regulation of port operations is presently
exercised by Lhe harbor Mastetr, an official of the Alabama State Docks
Department and the U. 8. 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 authoriiy to control private devel-

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

deve lopment plan, or overall port operatiomn.
EXISTING ENVIRONMENTAL 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.
Several natural processes are occurring which affect the environmental
quality of Mobile Bay. In additionm, man's activities have altered the

natural processes and contributed to the environmental problems.

17. Natural Processes. 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 headwaters
of the bay is greater than that which flows out (l.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 mnatural

process of Mobile Bay, on a ;=sologic time scale, is the gradual southerly
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movement of the delta, the gradual filling of the bay, and the changing
of the character of the open bay to a region of coastal marshes laced
with rivers and bhayous. However, the short term effects are the gradu-
ally diminishing of bay depths and the creation of a high level of natu-
ral tuvbidity. The envircnrental consequences of the shoaliag of Mobile
Bay are pgenerally adverse, YFrom an esthetic, overall fishery and recre~
ational boating point of view, the consequences are detrimental,

Although the overall primary productivity would be increased by addition-
al wetlands and marshes, the estuary's nursery value would be reduced,

The remaining otfshore fishery could be reduced.

18, Another natural process occurring on Mobile Bay is that of shoreline
erosion. Tlre erosion rates around the bay range from almost none up to
16 feet per year. Under normal weather conditions, erosion is usually
not severe, However, during the tropical disturbances, erosion rates are
greatly accelerated, resulting in severe ercsion for much of the »ay's

shoreline.

19. Wa%er Quality., The South Alabama Reglonal Planning Commission is

preparing a regional waste water mandagement plan for Mobile and Baldwin
Counties under Section 208 of the Federal Water Pollution Control Act
Amendments of 1977, P.L. 92-500, In defining the 208 planaing process
strategy, a detalled investigation of existing water quality problems was
excerpted from the document entitled "Mobile and Baldwin Countles 208
Planning Prrcess Strategy, Refined Techrnical Supplement” dated 17 Feb
1976, The water quality problems were identifled by comparing existing
water quality to standards prepared by the Alabama water Improvement

Commission.

20, Water quality data indicare violations of water quality standards
for several paramecters in the lower segment of Mohile River and the upper
part of Mobile Bay. Dissaolved oxygen, bilochemical oxygen demand, and
coliform bacteria are the mest oumerous violatlons., Some heavy metals
{zinc and lead) and nitrate and phosphate also vccassionally exceed the
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standards. Eutreophicatiosn is visible in the upper part of Mobile Bay
alony the causeway. This condition 1s attrituted partly te lack of
circulation and flushing capacity, and the numerous gemi-public and
private package treatment facilities discharging in this segment of the
bay. Condiiiorns in portions of Chickasaw Creek and Threemile Creek are
such that exceptions to the standards for dissolved oxygen have been
made. Conditions in the uppet part of Mobile Bay are such that it is

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

21. Non-point scurce discharges have been recognized as having a signif-
icantly adverse impact on water gquality, Non-point source discharges
include urban storm water runoff, lagooun seepage, septic tank seepage,
landfilla and dumps, agricultural runoff, and silviculture. The South
Alabama Regional Planning Commlssfion kas calculated that all non-point
pollutants would have to be reduced by about 25 percent just to maintain
existing (1970) water quality levels by the year 2000. In Mobile County,
4 vconcrete open channel drainage system has been adopted for control of
{looding., Severe sedimentation has occurred as a result of this practice
in sevearal areas. Septic tanks have been a significant concern because
of the topography and poor percolative quality of the soils. This is
especlally 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-
gtruction of the causeway across the northern bay and delta introduced a
barrier to the free water exchange between the bay waters and the delta.
As the causeway was developed, pollutants were introduced to the upper
part of the estuary by the varicus commercial enterprises which line it.
The construction of the solid fill causeway between the mainland and
McDuffle Island in 1954 significantly reduced the flow and circulation in
the Garrow's Bend area, This blockage and the excessive pollutant in-
flows seriously reduced the water quality in the area. However, signifi-
cant improvement in water quality has resulted from the upgrading of the
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MeDulfie l1sland Sewage Treatment Plant and elimination of discharges of

untreated industrial wastes. The constructisn, enlargement, and opera-—
tion and maintenance of the Mobile Ship Channel over the last 150 vears
have alsu created alterations within Mobile Bay. During construction of
the channel, new work and subsequent maintenance operation, materials
have been deposited along both sides of the ship channel. 1o the north-
western portjon of Mobile Ray, the new work material has formed under-—
water ridges parallel to the channel. This action has been assumed to
have reduced the normal circulation in the upper bay and to have contrib-
uted to the dissolved oxygen deficits rhat occur naturally in the bay's
boltom waters, This camulative buildup alongside the channel tends to
diminish gradually in the southerly direction until the ridge beccmes

ingignificant in lower Mobile Ray.

23. The construction of the ship channel has also allcowed the more
saline Gulf of Mexico waters to extend further into Mobile Bay. This had
tended to increase the salinities 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

disruptionsg to the aquatic and benthic environments of the bay.

24, Another environmental problem in the Mobile Bay estuarine zone is
the continued pressure to develop the shoreline for indusitrial, port,
sommercial and private recreation, and home sites, These economic and
social developmental pressure- have resulted in the tilling of shoreline,
the conversion of wetlands t» other uses nd have meant a diminished
supply of nutrients vital to the estuarine system. Since inception of
the Mobile Harbor project, 1,287 acres of marsh and bottomlands adjacent
to Blakeley and Pinto Islands have been f{illed. McDuffie Island and
Little Sand lsland were also formed by deposition of dredged material
utilizing an additional 485 ascres of marsh and bottomlands. Private
development has removed additional area. Pollution has restricted the
commercial use of several ovster 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. Modification 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, when
working alone, appear to have little effect on the ecology of the bay.
However, when working together, comprise a serious area of concern for

the bay's general enviromnment and estuarine zone,

PROJECTED NAVIGATION NEEDS

25. The projected navigation needs for Mobile Harbor are related to the
movement of ligquid and dry bulk cargoes. Movements of general cargo and
container cargo are not constrained by current channel dimensions and
navigation facilities. However, existing and projected movements of
liguid and dry bulk commodities are restricted by the present channel
dimensions to smaller less efficient ships than would otherwise be avaii-
able 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. Thosc commodities moving through the port
in 1975 which would not have benefited from a deeper channel include:
bauxite, coke, ferro-phosphorous, scrap iren, and other miscellaneous
commodities, New commetce which will be pgenerated by the Tennessee-
Tombigbee Waterway and the 40-foot Theodors project, but which will not
benefit from additional channel deepening , includes: alumina, scrap
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iron, ferro-silicon, copper ore, ferro alloys, manganese ore and steel
billets. With the inclusion of 2 comtodities which would benefit by the
channel improvement project, namely coal and fron ore, 4 total of

14 dry bulk commodities will be moving through the pert in the near

future.

27. By 1986 it is expected that the total volume of dry bulk commerce

alone for the port, including Theodore, will total 37,2 million taons,

28. Coal movements are proiected to increase from 2,745,000 tons in 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 reglon. Considering port limitations in foreign countries and that
which would continue to move through the Panama Canal in small ships,
movements of export coal that would henefit from deeper channels dre pro-
jected to increase from 1,694,000 tons in 1475 to 12,838,000 tons in
2044, TIron ore shipments are projected to increase from 4,781,000 tens
in 1975 to 10,475,000 tons in 2044. Of these total movements, 1t 1s
estimated that 3,411,000 tons could have benefited from enlarged channels
in 1975 and the projected tomnage that would benefit from enlarged chan-

nels in 2044 1is estimated to be 7,473,000 tons. Total grain movements in

29, For analytical estimating purposes it is assumed that ships would
maintain four feet of clearance over the channel bottom and would
light-load up to five feet. Based on these criteria, dry bulk 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), This excludes

47% of the cargo tonnage capability of the world fleet from using the
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existing tobile Ship Channel. Decpening the channel to 45 feet would
increase the size of ship that could use the channel to 81,000 DWT; to 50
feet, 110,000 DWT; to 55 feet, 144,000 DWT; and to 60 feet, 182,000 DWT,

LIQUID BULK COMMODITIES

J0. The bulk liquid products that move through the port in deep-draft
tankers are: crude oll, gasoline, and distillate and residual fuel oils.
The c¢rude oil is moving outbound and the refined petroieum 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 of the 40-foot chaunel 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 of refined petroleun
products. Crnde o1l will be imported and the refined petroleum products
vill be outbourd., 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 Theodore. The movements of
refined petroleum products and crude oil presently moving through Mobile
Harbor are expected to {rcrease to 10,770,000 tons by 2044, The refined
petroleum and crude oil expected to move through Theodore will increase

to 3,404,000 tons and 11,564,000 tons respectively, by the year 2044,

31. Assuming reasonable economies, proper 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 (iipht-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
chaannel to 45 feet would allow 83,000 DWT ships (light-locaded) to use the
channel; to 50 feet, 114,000 DWT; to 55 feet, 149,000 DVT; and to 60
feet, 190,000 DWT vessels,
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CHANNELS WIDTHS

32. Channel widths in the Mobile Ship Channel are presently inadequate,
especially inm the congested upper 3.5 mile reach of the bay channel where
inconsistancies in the water prism create stecrage prohlems. 1f the
channel is deepened without increasing the width this situation would be
worsened, since larger shios wouid 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 cr level for developmeut
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.
TURNING BASIN AND ANCHORAGE NEREDS

33. The cobstruction of the Bamkhead and 1-10 Tunnels across Mobiie River
prohibit deepening of the snip cuannel beyond its present depth above
their crossing. Therefore future bulk terminals utilizing the larger
ships will, in all probability, be located south of the tunnels. At the
nresent time there are no defined twyning basins in the lower river. The
development and growth in capacity of the Coal Handling Terminal on
McDuffie Island accentuate the need for a turning basin in the lower
river vicinity. The projected use ot McDuffie Isiind 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 turning hasin
in this area to accommodate very large chips imperative for practical and
efficient port operation. The Port of Mobile is presently without a
defined intraharbor anchorage area. Vessels awaiting berths must lie At
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 delayed 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 three vessels in order to

facilitate efficlent turn around at the coal, ore, and grain terminals,
which bv their design can accommodate limited numbers of vessels at a
given vime. An anchorage area is also needed to provide a waiting place
for vessels using other port facilities and to proviae an area where
disabled ships, or ships in imminent danger, would have a safe place to

anchor. This faeility is also considered an 3ssential need for overall

port operatling efflciency.

COMMODITY PROJECTIONS

14, The need for navigation channels and port facilities for Mobile
Harbor is accentuated by a study of area economic projections of future
commodity movements. FEspecially taxing demands will be made of the port
upon estimated completion of the Tennessee-Tombigbee Waterway in 1956.
Present and projected deep-dralt commodity movements for Mobile Harbor
and Theodore are shown ir table C-1. The projected tonnage movements
reflect unconst-ained economic demands for commodities that would move

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

ANNUAL VOLUME OF COMMERCE MOVING IN DEEP-DRAFT VESSELS THRUOUGH

THE PORTS OF MOBILE ANE THEOQDORE

Tonnage (expressed in 1,000 short tons)

Port

Year Mobile Theodore Toetal

1975 16,679 16,878
1978 29,218 11,476 40,694
1986 37,584 14,364 52,948
1991 41,144 14,804 55,348
2000 48,113 15,845 63,958
2010 52,005 17,201 69,206
2020 56,646 18,556 75,202
2030 62,169 19,911 §2,080
2044 65,436 20,584 } 56,020

PORT EXPANSION NEEDS

15, The Alabama State Docks Department published its Long Range
Development Plan for the Port of Mobile in May 1977. The porr expansion
needs expres- »d therein are those directly related to the movement ot
deep-draft comnerce. This plan, recogrizing present and future port
needs, bas endeavored to establish a methodology and systematic sequence

for satisfying the port and tributary needs.

36, The major port expansion rzeds in Mobile Harbor for deep-draft
commerce include increased capacity for movement of roal and various bulk
ores, especially iron ore. There 1s also a need 'n dchile to increase
the capacity of liquid bulk facilities, The long range develapment plan
tor Mocbile Harbor provides fcr needed expansion of the coal facility on
MeDuffie 1sland and the construction of nww terminals for handling othe
bulk commodities. However, for petroleum movements to increase according
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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 terms of capacity, to handle projected tonnage, although
many facilities now or will, in the near future, requlire extensive reno-
vation and repair. Construction of all of the fascilities at Theodere
have yet to be completed. Commitments by private interests have been
made for terminal facilities to move all projected dry bulk commodities.
“"The Alabama State Docks Department has been committed to construct a
liquid bulk terminal and transfer facility at Theodore with adequate

. .expansion potential for projected movements.

PROJECTED ENVIRONMENTAL MANAGUMENT NEEDS

RESQURCE MANAGEMENT

37, There is a need for overall regional management of the environmen-
~ tally related land resoutrces 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, fisherles, tratsportation, and agriculture. These
activities are largely uncoordinated. Water pollutlon, 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 1s 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 envirommental protection for the citizens and the

resources of the coastal area,

. Direct marine related research to solve problems in the coastal

Z0ne.

. Develop an equitable system to resolve conflicting demands on

coastal resources, and

. Facilitate coordination of activities of the various agenciecs

involved in the coastal zone.

REGIONAL WASTEWATER MANAGEMENT

38, The South Alabama Regional Planning Commission is cur.ently respond-
ing to this need in preparing a regional wastewater wmanagement plan for
Mobile and Baldwin Counties in accordance with Section Z08 of Public Law
92~500., The critical water quality management needs of the region,

identified and addressed in the 208 studv, are listed below:

. The lower Mobile River Segment with Chickasaw Creek and Threemile
Creek, because of point source discharges and the concentration of dis-

chargers In this darea.

. The upper part of Mobile Bay, because of the numerous semi-public
and private discharges along the causeway and the eutrophication problem.
This causeway also presents a prime arvs for resolution of an institu-
tionat problem. The permanent closure of the upper part of the bhay to
oyster harvesting and the dredging of the ship channel pose other prob-

Iems to be addressed in the JU8 study.

. The Theodore area, and specifically the point and non-polnt

discharges from an industrially developing area.

Appendix 5
Cc-21



- The non-point sources of discharge from urban industrial, commer-

cial, residential, resort, agricultural, and silvicultura areas.

DREDGING OPERATIONS

39, The operation, management, and contigual upgrading of the narigation
channels, port, and dock facilities are vital to the economic and social
well-being of the Mobile region., Construction of new facilities and
maintenance of existing facilities require the dredging of large quanti-
ties of material, It is essential te sound environmenral management to
perform these dredging activities in such a manner as to reduce dredging
impacts and to minimize environmental consequences of such actions. Thus
a crucial need is the identificatior of g plan, not only for essential
new work, but for long term maintenance dredging that will be compatible
with the existing and desired enviroamental integrity of the Mcbile Bay

darea,
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D-15  PIPELINE DREDGE WITH DIKED OR BULKHEADED DISPOSAL AREAS
D-16  SELF~PROPELLED HOPPER DREDGE WITH DIRECT PUMP OUT TO DISPOSAL AREAS
D-17  BUCKET DREDGE WITH DUMP SCOWS AND PUMP OUT STATION AT DISPOSAL AREA
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List of Plates (Cont'd)

Plate No. Ticle

D-18 ¥ RILE BAY DiSPOSAL

D-149 BROOKLEY EXPANSION AREA AND GULF DISPOSAL PLAN NO. 1

p=20 BROOKLEY EXPANSION AREA AND GULF DISPOSAL PLAN NQ. 2

D21 GULF DISPOSAL PILAN NO. 1

D-22 GULF DISPOSAL PLAN NO. 2

p=23 BROOKLEY EXPANSTON AREM AND GULF DISPOSAL PLAN NO, 1 (MODIFIED)

D=24 BROOKFLY EXPANSION AREA AND GULF DISPOSAL PLAN NO. 2 (MODIFIED)
LIST OF ATTACHMENTS

Atrachment No Title

1 ELUTRIATE ANALYS1S OF SURFACE LAYER AND CORE SEDIMENT SAMELES

2 TOXICITY TEST REPORT (PRELIMINARY)
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SECTION D
FORMULATION OF PLANS

l. 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 Mobile and te the Theodore tndustrial area, the need for a turning
basin and anchorage area near the mouth of Mobile River, and the need
for a large marshaling areg 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 tha
various planning stageg are described and the evaluations and analyses
of the alternative plans are presented. This section contains the
detailed socioceconomic 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

for the selection.

FORMULATION AND EVALUATION CnhITERIA

2. Federal policy on multi-objective planning, derived from both

legislative and executive authorities, establishes and defines the

national objectives for water resources plamnning, specifies the range

of impacts that must be assessed, and sets forth the conditions znd

criteria which must be applied when evaluating plans, Plans musti

be formulated with due regard to benefits and costs, both tangible

and intangible effects on environmental features and social well-being of the
region, and with due regard to public acceptability and institutional

Capability for implementation.

3. The plan formulation for this study was performed within the
framework established in the Water Resource Council's YPrinciples
and Standards for Planning Water and Related Land Resources," which
requires the systematic preparation and evaluation of alternative
Appendix 5
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sclutions to problems under the objectives of Natlonal Economic
Devlopment (NED) and Cnvironmental Quality (EQ). The prccess also
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 following "specified
evaluation criteria" and the results will be displayed where significant
to plan selaction.

s Acceptability , Significant public support or opposition will be

noted.

a Completeness . Investments and actions which are not part of the

plan but which are necessary to obtain the plan's nutputs will be

considered.

s Effectiveness and Efficiency , These two related criteria center

on the concept of achieving maximum net output where outputs and
inputs are conceived broadly 2o include intangible factors. Effective-

ness includes, in addition, the concept of technological feasibility .

a Certainty . The likelihood of obtaining contributions claimed

under the four accounts mentioned above will be stated,

a Geopraphical Scope . The effect of the plan on areas beyond the

study area will be indicated.

s NED Benefits/Cost Ratio , The ratio will be exhibited for all

final plans.

» Reversibility . The degree of reversibility will be stated.

e 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.

s Modifications to the existing proj=ct for Mobile Harbor, Alabama
should be consistent with local, regional, and state plans for land-

use and port expansion.

s The physical location of the Bankhead and Interstate Highway 10
Tunnels under the Mobile River limits navigation depths in the Mobile
River to 40 feet below mean low water. Relocation costs for these
tunnels are prohibitive and preclude consideration of the Mobile

River north of these tunnels for deep-draft improvements.

e Modifications to the existing project should retain ihe existing

channel alinements and fairways where practicable,

o 5Sound engineering practices and accepted criteria shall guide

the formulation of all plans for improvement and the components thereof.

e« Present Federal policy requires that local interests maintain
berthing areas outside the boundaries or channel! dimensions of the

Federal praject.

¢ Channel dimensions shall provide for safe and 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 criteiia which include expected operation and navigation
charateristics of the channel, extant navigation ccnditions, expected
vessel sizes, traffic density, and past navigation experience 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 roie in the plan formulatfon and selection

process,

e The selected plan must have net naticnal economic development
benefits unless the deficiency is the result of benefits foregone
as additional costs incurred to serve the objective of environmental

guality,

s Each separable unit of improvement should provide benefits at
least equal to its cost unless it is justifiable on a non-economic

basis,

s Each plan, as ultimately formulated, should provide the maximum

net benefits possible within the formulation framewnrlc.

o The costs of alternative plans are to be based on current unit

prices.

e The costs and benefits should be in comparable economic terms

to the fullest exienlL possible,

« Annual costs and benefits are to be based on a 50-year economic

amortization pericd and the current discount iate of 6 7/8%, as determined
by the Water Resources Conncil, based on the cost of Federal borrowing

during the preceding 12 months.

p——

s The ammual charges will include the cost of operation and

maintenance.

o Interest during construction is to be charged to any portion of

the project having a2 construction period that exceeds two years.
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SOCIOECONOMIC AN ENVIRONMENTAL QUALITY

6. The criteria for socioeconomic ana :nvironmental evaluations

of water recources 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 sigrificant 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
envirormental impacts. Studies will be conducted to full: implement the
requirements of Sections 404 and 103 of Public Laws (PL) 92-500 and
92-532, respectively, and to comply with the intent of Executive Order

11990, Protection of Wetlands.

7. The following criteria were selected for the formulation and
evaluation of plans relative to their centribution to environmental
quality. Plans should be formulated to maximize the benelicial and

minimize the adverse effects on:

o Manmade resources

o Water quality

a Alr guality

a Aesthetics

e Terrestrial environuent

e Wetlands

Physical characteristics of Mobile Bay

Salinity and circulation patterns in Mobile Bay

e Biological productivity of the Mobile Bay estuary

o Structure of biciogical communities and species diversicty

e Commercial fisheries and shellfish

Plans should avoid Jetrimental environmental effects tc the exrent
feasible and where adverse environmental impacts are unavoidable,
they should be fully noted and analyzed to provide as much data as

possible to enlighten the decision making process.
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B. Social well-being is concerned with the direct apnd indirect
effects of altermacive plans on man and his life style. Criteria

used to direct plan formulation and to assist in evaluation of the

~alternative plans included:

e Land use

a Local government finance
o Displacement of people

- Commuhity cohesion

®

Recreation opportunity

In addition, consgideration should be given to protection of historical,
archaeological, hng other public interesat areas. Plang <hould not
significantly increase nolse pol’ution during construction or create
-conditions that will tend to raise the overall ncise level of the

area over the project life., Provisions should be made during the
planaing process to allow public participation in plan formulation

“and plan selection.

PLAN FORMULATION METHODCLOGY

9. Form lation of plans for modifications to the Mobile Harbor,
Alabama navigation project was performed generally in accordance

with the formulation sequence diagram shown in figure D-1. The

three stages of plan formulation included (1, Possible Solutions,

(2) Deve lopment of ‘Intermediate Plans, and (3) Development of Detailed
Plans. Each stage cohtains the four basic planning steps: problem
identification, fogmulation 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 profiie of the existing and projected physical, economic, social,
demographic, and enviromental conditions in the two covnty study area

was presented in Section B of this 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 composite performance of alternative plans, Certain
assumptions were made in the formulation of the "No Action” alternative
which are essential to the understanding of the formulation and analysis

of alternative plans:

@ The authorized 40- foot deep and 400-foat wide Theodore Ship
Channel is considered to be in place 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 in its present form for the fore-
secsble future,

@ The upland disposal sites for the Mobile River channel dredged
malntenance material will reach their capacity in about 16 years and

an alternative disposal method will be required,

REGCIONAL GOALS

11, Planning within the framework of regional desires and preferences
enables the formulation of plans which are more likely to be acceptable
to the citizens of the reglon. The regicaal goals and planning objec-
tives stated herein have becn drawn from a rwch wider array of goals
which have been formulated by the citizens of the regioun. Those perti-

nent to this study are listed below:

@ Goals for Alabama, Alabama Development Office, 1975,
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Natural Resources and Conservacion,

Develop a natural resource program which will protect the
natural environment for the scclal and economic betterment

of the entire State.

Economic Development:

Encourge economic development in Alabama at greater than
the ngtional average, but at the same time protect and con-

serve natural and human rescurces to the best extent possible.

@ South Alabama Regional Goals as approved and adopted by South
Alabama Regional Goals Forum, December 15, 1971.

Economi¢ Development:

Development within the Region, on the part of goverament,
private enterprise, asscciations, news media and the citizenry,
an attitude that is sympathetic to busiress and industry,
while balancing respect for the natural environment, in order
to provide to all employable workeis jobs for which they are
well suitec. 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
national, goutheagt and Alabtama averages, which is non-inflationary,
compatible with the regional economic environment, and balanced
among agriculture, industry, commerce and services. Take full

advantage of Mobile's unique situation as a riverport and seaport

Appendix 5
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by coordinated improvements in the transportation system, such

as the Tennessee-Tombigbee Waterway and port develcpment.

Encourage location of new industrial enterprises through
reasonable and adequately enforced local and regional zoning
ordinances, appropriately design industrial parks in order to
maintain ecological balance and to minimize impact upon the

environment.

Eavironment :

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 conmunity, and assure their avaiiability for

future generalions.

@ 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 and for large 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 1574. Alabama State Docks Department)

Construction of anchorage area in Mobille Harbor (See Appendix 3 ,
letver dated & 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 %00 feet wide
(See Appendix 3 , letter dated 20 November 1975, Alabama Starte

Docks Department).
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PLANNING OBJECTIVES

12. The following ;:lanning objectives were applied in the first stage

of the plan formulation process.

¢ More efficient and safe movement of existing and projected commence
deep draft vessels.

® Maintain and ephance environmental quality.

@ Compliment regional goals for development of water and related
land resources.

I
Specific features to be considered in formulatine anv plan includ-
not only navigation improvements but also the possibilicy of investigating

measures other than identified navigation problems. These measures arc

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 DISPOSAL MEASURES

Construct islands or f£ill 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 tc improve water circulation.
Fill depressions in Bay to improve water guality.

FISH AND WILDLIFE MEASURES

Enhance the bay bottom,
Improve areas adjacent to causeway,
Establish additional oyster beds.

PORT DEVELOPMENT MEASURES

Offshore terminals.
Future expansion area.
Appendix 5
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PLANE 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 oppoeite Brookley, with areas
in Garrows Bend and adjacent to the maintenance dredge material disposal
areass available for barge marshalling. This expansion plan represents
a continucus land mass consisting of McDuffi{e Island (expanded to 730
acres), to Garrows Bend/1-10 area (590 acres before detailed planning),
and the proposed land mass opposite Brookley (approximately 2,340 acres)
for g total proposed expansion area of 3,660 acres. Ptages I,1I,and III
are in order or recommended development of the property and defined
below.

Phase ] -- Preferably property under ownership of A.5.D, with

soils conditions acceptable for immediate development. Facilities

utilization must be commensurate with A.5.D, needs.

Phase II -- Property that could not be economically developed
at thig time because of either poor soils conditions or delay
in acquisition. It alsc includes a portion of the proposed

land mass to be filled by use of dredge material.

Phase II1 -- The remainder of the proposed master plan acreage
which is all dredge-£fill material,
The State Docks Department is actively Ppursuing this plan by

purchasing land adjacent to Garrows Bend,
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POSSIBLE SOLUTIONS

NO ACTION ALTERNATIVE , '

14. The "No Action Alternative"”, as far as this study {3 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 1 presentation of the No Action Alternative

is primarily concerned with the question of what happens to the existing

and projected commodity movements and navigation traffic if no Federal

action is undertaken to modify the Mobile Harbhor, Alabama project.

Presented below are the possible scenarios,

e Light-loading of large vessels - The trend in vessel sizes in '

the world fleet is toward larger vessels. Many shipping companies

'whtch own larger ships use these larger vessels in harbors where the

maxinum loaded draft of the ship exceeds the channel dimensions of

the harbor. In Mobile Harbor, this has becoms common practice for

some bulk carriers. Ships with capacities up to 100,000 deadweight t..s with
potential loaded drafi. considerabely in excess of 40 feei presently call

or. Mobile Harbor. These vessels are light-loaded, thereby increasing

the transportation costs to these shippers. This trend toward larger
vessels and light-loading of these vessels would be expected to increasc

1f no modifications were made to the existing navigation chainels for Mohile
Harbor,

o Movement of smaller vessels at less efficiency- If the channel

depth remains at 40 feet for Mcbile Harbor the channel will become

more congested because most of the bulk commodity movements will be
in greater'humberéﬁof smaller vessels . By maintaining transportation
costs at higher 1&6&19, this congestion eliminates the posgibility of

economic advantﬁge to the Mobile reglon in navigation transportation

savings. Appendix 5
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ENVIRONMENTAL QUALITY ALTERNATIVE

15, An inventory analysis was made to determine those envirommental
resources which should be preserved, enhanced, protected or approached
with care. Of primary concern in the formulation oi the EQ alternative
was the management of Mobile Bay such rhar 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 removad and material
placed such tiat it will abate shore erosion along the western shore
of Mobile Bay; a portion of the material taken from the :idges can be
Placed such that it will fill depressions in Mobile Bay that cause
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 vegulated to dilute the saline waters
created by the existing ship channel; and an opening in the fill
connnecting McDuffie Island to the mainland can be removed to improve

circulation in the Carrows Bend area.
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NAVIGATION DEVELOPMENT ALTERNATIVES

17. Various alternative plans fsr improving navigation were formu-

lﬂted.

® Provide an enlaryed c¢lizonel to the Port of Mobile., This alter-
native would involve deepening and/or widening the Mobile Bar a.d Bay
Ship Channel into the mout™ f Mobile River. Because of the restrictions
of the Bankhead znd Interstate 10 Tucnnels, deepening of Mobile River

would not be considered nor-h of th=s turnels.

# Provide an enlar_ed ch-anel into the Theodore Industrial Area.
This would involve deepening and widening th- planned Theodore Ship
Channel from the aut! .rized 40-foot deep by 400~foot wide Bay Channel
and 40«foot deep by 300-foot wide land cut <> nel,

% Provide a turning basin oppesite McDufiie Island.

® Provide an anchorage arica just south of McDuffie and Little

Sand Islands.

® Adoption of th- Gar:ows Bend Channel and McDuffie Island bary:

marshaling arca for maintenance,

e FProvide a passing lane along the main Bay Ship Channel in
the vicinity of the Theodore Channel in lieu of enlarging the
entire bay channel to reduce traffic delays.

e Provide additional width at the upper end of the main
ship channel to eliminate handling problems and safety hazards

in the area.
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ALTERNATIVE PORT EXPANSION PLANS

J8, A specific local planning objzective for Mobile Harbor improvements
is to complement vegional goals for development of water and related
land resources. Gue key need the Alabama S_ate Docks Department has
identified is that for additional area to expand harbor term al
facilities sueh that future cargoes moving from the Black-Warrior, Te.ncssae-
Tombigbe¢ ind Alabama inland river svstems can be adequately accommodated. In
pursuing this objective attention was given to the following options.

L Of fshore terminals for bulk commodities

. Tracts presently owned by the Alabama State Docks

Department or private interests

L Land that can be parfhased or created

19, To further pursue the objective of satisfying the need for addi-
tional expansion area the following basic criteria were developed by the Corps
for asscssing site selection,
] Economical and engineering feasihilicy
Environmental and soclioeconomic impacts
Access to deep-draft channel (40' minimum)
Accessibility to all modes of transportatinm

Soils and foundation conditions

Accessibility of ship anchorage and turning sitcs and
barge marshalling areas
[ ] Single tract or contiguous land track sizes and

real estate cost

20, Our srudy 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 bulk commodities.
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21. A possible aiternative for impert and export of crude and refined

petroleum products would be an offshore terminal where large vegsels
could dock and the petroleum products could be moved to and from the
shore-based facilities by pipeline. The States of Mississippi and
Alabama have considered the possitility of such a facility. Howevér,
"Ameraport," a jointly sponsored offshore terminal authority, decided
to shelve plans for the offshore terminal due to the inability to
obtain large, long-term purchase commitments from .efiners. . large
grouping of refineries and/or demand for a single commcdity such a8

crude 0il would be necessary for such a plan +5> be viable.

22, A coal slurry marine transport system was investigated by the (orps to
determine the feasibility of utilizing an offshore terminal for exporting
metallurgical . cal and thereby making available the existing site on
McTuffie Island to accommodate large container ships and dry bulk
vessels that require dry loading and unloading terminmals. Private
industrv currently involved in the development of coal slurry systems

was contacted to aid in assessing the feasibility of such an offshore
terminal. Mo terminal for export and import of coal slurry exists

at this time. Experience gained in the shipment of iron ore slurries
provides some background experlence, but is not er irely applicable.
Fxisting iron ore export slurry facilities were :eveloped due to the

lack of practrical alternative transport modes from the remote mining
areas to any deep-draft harbor, For coal the development cof tctal
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 tvype of facility for coal han-ling

are briefly discussed.

23. Availability of water for slurry at the coal source or storage
gite is often a problem for any considered slurry systern. Water

storage problems add to the overall siurry storage and handling
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problems at the coal export terminal. The supply problem is further
complicated by the water pollution, separation and disposal problems
at the slurry receiving point. Water supply for a slurry-load ship-
board system is complicatred and expensive requiring a closed-loop
loading system. In addition to supply and pollution problems, the
iegal, legislative and general peolitical ramifications of securing
pipeline rights-of-way through heavily developed port aveas are often

insurmovntable.

24, Economical means for dewatering coal remain a subject for further
engineering development except for specialized unique cases, An
optimum slurry system dictates a specific coal source and composition,
particle size, and product requirements. Dewatering problems appear

to be the major source ol difficulty and the major problem area
recopgnized by potential coal slurrv users, Typically, a coal slurry
containing approximately 30 percent solids by weight would be pumped
from shore to the ships in closed-loop submarine pipelines, assuring
the vessel would be moored at a single point mooring buoy. Once

the slurry is in the vessel, it is desirable that the mass be dewatered
to a maximum degree consistent with the time available. This dewatering
aspect is critical in order .o insure carrying a maximum deadweight

of coal carge. The mcst favorable shipboard density presently achiev-
able for wet ceal is estimated to be about 75 percent drr coal by
weight. Current users of U,5, exported metallurgical coal require

that the water content not be greater than 6 percent by weight. To
meet this requirement expensive dewatering faciliries are necessary

to be constructed at the user site., Because of these problems the
costs for implementing a marine slurry transport system at Mobile
Harbor would exceed the benefits of such a facilitv. This expense

plus the additional costs of export slurry terminals and ship transport
would price the U.S. coal ovut of the wWorld coal market. In view of
these constraints, no furtuer consideration wzs given this option

for port development.
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25.  FPurther studies were conducted by the Corps to identify potential port
expansion arcas. Consideration was given to areas extending from the gulf coast
at the mouth of Mobile Bay te tracts north of Mobile including the
eastern and western shores, the Theodore and Brookley Field areas aud
along the banks of the Mobile River and Chickasaw Creek. The following
analysis was made by following the basic eriteria stated earlier,
¢ Economical and engineering fes:ibility

The above discussion on an offshore terminal alternative
for coal slurry transport systems points out the economic, enviren-
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 o0il into this area at this time. The
offloading of dry bulk or general cargo offshore is considered an
unsafe practice, ver— dependent on favorable weather, and is not
considered a viable alternative. 1Im general, the most economical and
engineeringly feasible port facilities to handle the present and
furure 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 sites relate directly to the costs of
sufficient areas and the degree or efficiency with which they can
connect with existing transportation modes.

™ Environmental and socioecouomic impacts

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 immediately
gouth 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 disrupiive to the
resort-residentinl communities located in that general are. and would
displace people, homes and farms. Considerable environmental disruption
would be necessary to provide adequat:z channel, highway and rail
connections. The primary disadvantage of port sites in the lower bay

is that valuable shellfishing areas would be disrupted and/or destroyed

by any major dredging and related constru :ion.

Similar to the east shore, most areas alcng the west shore of Mobile
Bay that might be selected as a port site would be generally disruptive
to communities and displac. significant numbers of residential homes
along the shore. The only exceptions are the Theodorc and Brookley
areas where substantial areas have been set aside for industrially
related activites.,
P Access to deep-draft channel (40' minimum)

Any port site lccated north of the Bankhead and Ceorge
C. Wallace (I-10) tunnels that could be considered would He limited
to a 40-foot channel depth restriction impesed by the tunmnels. No
undeve loped areas of significant size remain on the exicsting 40-foot
channel above the tunmels. Beyond Cochrane Bridge major dredging

efforts and costs would be necessary to provide the 40-foot depth.

The east ¢ sre is arywhere from 4.5 to 14 miles from the existing ship
channel. Improvements here would me-n dredging a new channel for a
considerable distance, with additional dredge material disposal

problems and increased detrimental environmental impact resulting,

A major advanrage 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, would be greatly reduced,
However, the only such sites thar exist are Fort Gaines on Dauphin
island and the Fort Morgan Peninsgula in Baldwin County. Both are
important cultural resource sites and without reliable land transpor-

tation connections,
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Except for the McDuffie Island-Brookley area in the northwest corner
of the bay, the existing ship channel {s a ccnsiderable distance from
the west shore and would regquire a channel similar to the Theodore
Channel for access to a port site. Most areas on the Theodore Ship
Channel have been purchased by various industries and access to
larger developable areas may require some channel extension. The
Brovkley area is about two miles from the maln 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
Brookley waterfront area, as has bheen discussed at various times by
city, state and private interests, would provide an area with deep
draft navigation on the east side and potentially on three sides.
e Accessibility to all modes of tiansportation

The east bank of Mobile River is, in general, a poor
site for port expansion primarily because of the lack of availabilicy
of existing or planned land tran 'portation. No rail access is

available to the area other than by ferry transfers.

The topegraphy of the east shore of the bay. especialiv along the
northeast shore, makes many sites undesirable, as well as requiring

rail access to be very expensive due to minimum grade requirements.

Neither rail or adequate highway transportation 13 available on the east and
west side of the luower bay area, and it would be extremely expensive and
digruptive to construct. Along with this, land transportation 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 than it

could be in a location with quick access to other modes of transportation.

Topography is not a problem on the west shore of the bay. Highway
transportation is available to various degrees. Rail transportation
varies from being considered fair at the Theodore Industrial Complex

to excellent at the Brookley area in Mobile,

Appendix 5
D-22




# Soils and foundation conditicns
The east bank of the Mobile River is considered a poor
site for harbor expansion because there is not sufficient land depth
with acceptable foundation soils. Foundation conditions with sufficient
piling do not appear to be a significant factor in the other areas
of the bay.
o Accessibilityv to ship anchorage and turning sites, and
barge marshalling areas
The only areas in Mobile Bay rhat are currently
accessible to anchorage and turning sites for ships are the Theodore

Ship Chanrel} . northwest bay area and the Mobile River Channel.

The Garrows ~ad arex -nd -ivbile River Channel currently provide

adequate baige +, however, the Mebile River Channel has
become congestec D¢ ure arowtn in this area is undesirable,
» Sin, contiguous land tract sizes and real

estate coal

Along the #obi.. » ver 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 cubir yards of f11l to raise it to a
usable elevation. The remaining 2,700 acres would require considerable
grading and levelling before it would be suitable for industrial use.
Construction of slips and a.cess channels intuv 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.

Appendix 5
D-23



The Theodore Industrial 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 affurds a
great potential for development and edpansion of heavy industry.

As such this park will fulfill a substantial portion of Mobile's
{irmmediate and long range needs for additional deepwater 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 development 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 parcel and dock at the bay shoreline, The development

of any public 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

channel along the shoreline.

There is no area available along the west bank of the Mobile River up
te Chickasaw Creek because of existing Alabama State Dock facilities
and private industry. The Statc Docks Department is presently acquiring
lana that is suitable for port expansion that is located northeast of
Mobile Aerospace Tndustrial Park Brockley) between [-10 and Garrows
Bend, and north along the west bank of the Mobile River to a point
immediately south of the tunnels. Due to McDuffie Island's location
between this area and the mair ship channel, its access to deep-draft
water 1is limited. However, its acguisition will greatly enhance
transfer capabilities between the upper river facilities, McDuffie
Island and the Brookley Industrial Complex. Its acquisition will

also meet certain near term deep-draft expansion needs of the Alabama
State Docks Department as well as 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 State 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 facitities and infringe upon the
operation of the area's air traffic facilities. This course of action
would ultimately lead to replacement of several types of faciliries

by port related facilities which may or may not result in net economic
growth to the area. Replacement of the existing Brookley facilities
would represent a loss of a highlv desirable diversity of facilities

that presently add to the community's economic, social and transportation

makeup and are relatively non-polluting to the environment.

Creation of land by filling the Brookley near shote could provide
foreseeable needs for port expansion ares., avold 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 size and configuration to aliow the design
of unrestricted public port facilities that could be made readily
accessible to all modes of transportation. This course of action

would facilitate the development of basi~ plans most efficiently
designed for their intended purposes as opposed to plecemeal develop-
ments dictated by their need and designed on a 'best possible basis"

to fit available space and the constraintsg of adjacent and often
incompatible facilities, The primary disadvantage of the Brookley
expansion plan would be its temporary effects on water quality during
construction and the permanent loss of water bottoms occupied by the

land mass., Physically, the ares is characterized by submerged and
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emergent dredged material deposition mounds, borrow depression up to

50 feet in depth, and accumulations ~f debris that are pulled into

the area as the result of the shadowing of river flow by McDuffie

Island and remains of the Arlington Pier. Although recent recovery

trends have been noted in the area, it continues to have persistently

low dissolved oxygen in the borrow depressien, and marine life uand

water quality have been degradated from years of pollution frem the

GCarrows Bend area. Proper configuration and shaping of the area coupled with
considered channel modifications could enhance tidal flushing into Garrows Bend
and minimize entrapping effects such as presently exist as the result

of MeDuffie [sland.

Fill of any wetland or water areas for expansion of port facilities

15 solely within itself environmentally undesirable. However, buth
NED and Regicnal Development benefits offset environmental losses and
there appear to be no more practical alternatives in the upper harbor
if significant additional areas are to be provided. Consideration of
the area adjacent to Brookley Industrial Complex for fill and davelop-
ment is consistent with plans that are supported by the city of

Mobile and the Alabama S5tate Docks Department. The area would be
adjacent to deeper channcls and could be easily connected with existing
highway, rail and intra harbor cargo transfer facilities., Accordingly,
it 1s 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 disvosal alternatives were

formulate d

e Mobile Bay Island or Fill Alternatives, The island and
£i11 areas would be so designed to contain all new work and
maintenance material for a 50-year pericd. These plans are

shown on plates D-1 through D-5,

@ Open Water Disposal. Two open water disposal concepts
wore 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 chamnels in Mobile Bay in such disposal areas currently
used, The first plan is illustrated on plate D-10 or 1ll. 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. This alternative involves removal of
all new work and dredged maintenance material for a period of
50-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. Evaluation of hredged Mat-rial Disposal Alternatives. The
investigation of wvnurious conceptu?! alternatives for dreudged material
excav lLion, tvaspori n2:d disposal comprised thi- core of th- Stage .
stiies. An ar =z, of conceptu-l methods was investigated t determine

th- economic and environmental impactis associated with ti+ various dredged

mat«rial disposal methuds. The conceptuzi w2thods concentrz'ed on th-

removal of all aew work and dredged maintenance material from the Mobile

Bay eSti2rine system to upland disposal areas, diked or bulkheaded

disposal areas, or Culf of Mexico disposal arwas. The development and

evaluation of th- various dre~dging alternatives were accomplished by

2 special A~E Contrac'. -tudy for th- Mobile District Nffice. The various

dredging, fr=.sport and disposal techniques coneidered are listed in table D-1.

The stidy =igo included an economic rank, an environmental rank, an<

r lative unit cost comparison for cach aiternative. The relative rating

of th-se alternatives ar: also shown in table D-1. The environmental

analvsis was based v the following fact rs:

® The creation of tu-"vidity at -iv+ point of dredging.

® The creation of tu-"idity at 'l point of disposal of ti-

matorial.

® The damaging effect of th- placement of dridged material on

subnerzd or u©, land areas which ar« valuable ecclogical resourc-=s.

® The damaging effect of distributing polluted matarials in

unpolliuted arvas, -

® The visuzl pollution brought a’» wut by ". woster striions,

connection stalions, ete., in the bay.

® The visuzl pollution brought about by diked or buikheaded

disposal arcas in the bay. Appendix 5
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TABLE D - 1

CONCZPTUAL ALTERNATIVES FOR DREDGE

MATERIAL DISPOSAL ¥

Concept

Env.

No. rank
1 4th

2 6th

3 5th

4 8th

5 9th

% Relative values derived during

Eco.

rank §/cv
Scth 1.36
Sth 0,91
2d 0.85
6th 1.05
4th 0.88

early study effortg.

Lescription

Conventional pipeline dredges dis-
charging into diked upland disposal
areas through a system of centrifugal

booster stations., (Plates D-8 & D-9)

Conventional pipeline dredges dis-
charging into dump scows for towing

to the vpen Gulf of Mexlco for dumping.
(Plate D-10)

Endless chain bucket drecvges discharg-
ing into dump scows for towing to

the open Gulf of Mexico for dumping.
{Plate D-11)

Conventional pipeline dredges discharpg-
ing into a hydravlic conveyor made up
of a submerged pipeline extending
throughout Mobile Bay and to the Gulf
of Mexico disposal area, and activated
by one floating and one platform
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
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TABLE D - 1 Cont'd

Concept Env. Eco.

No. rank rank $/cy | 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)

6 7th 10th 2.40 Conventional hopper dredges tranpor-
ting material to the open Gulf of

Mexico disposal area. (Plate D-14)

7 3d lst 0.83 Conventional pipeline dredges discharg-
ing into diked or bulkheaded disposal
areas in Mohile Bay. (Plate D-15)

8 2d 9th 1.39 Hopper dredges equipped for direct,
pump cut discharging into diked or
bulkheaded disposal areas in Mobile
Bay. (Plaiz D-16)

9 lst 7th 1.28 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)

10 8th id 0.87 A combiration of Concepts 3 and 4. During
initial construction dredging would be
perfcrmed by bucket dredges, with
material being towed 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 1, uvpland dispusal of dredged material, was
considered as a favorable concept from the standpoint of limited impacts on
the estuarine ecosystems: however, the sociceconomic and environmental im-
pacts associated with the large 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 conzept 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, although
this plan exhibits promise from both cost and envirommental considerations.
Concept 3 utilizing bucket dreadges 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 indusrry it
generates a lot of noise and it causes considerable turbidity at thie dredge
site. Concepts 4 and 5, which use a submerged line, are wo: very favorable
economically., Both of these methods employ untried techuiques and sophigti-
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-
cept 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 botrom and marine habitat and altera-
tion of the circulation pattern of the bay wiiich 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 dreges and dum scows both use the diked or bulkheaded disposal areas
in Motile 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 sufiicient 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 the water

column, Zoncept 10 offers some cost advantages, however, the

main drawbacks are the use of foreign eguipment and sophisticated and
untried techniques for dredged material disposal. The open water di.posal
concept has major environmental drawbacks., 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 Dredped Material Disposal Concepts for
Furthi=r Study. Based on 2 policy of th~ United States Government, tiv

use of foreign equipment to perform the dredging would not be allowed.
This rules out < mcepts 3, 9, 2nd !0 which all vtilize the endless chzin
buziet dr.dge. Since hopper drodges are nither currently avvilable or
coonomical, concepts 6 and 8 were eliminated except [or the entrauce
chennels close to the Bulf disposal sites. Since concepts 4 and 3, wiich
involvad the use of a submersed line and positive displacement pumping
stations and/or hooster stations, both necessital :d untried and iu‘lexible
metlids, and of ered no gignificant cost adv-.tages, th-~se councspts were
alsc eliminated. The remaining concepts car ied forwar? . for reformula-

tion and fur'' v analysis are as follows:

e Cor:ept ' Upland disposal with coaventional pipeline dredges

o Concept 2 Modified pipeline dredges with a fleet of dump scows

for gulf disposal

« Concept 3 Pipeline dredges to diked or bulkheaded disposal areas.

¢ Hopper drndging of the entrance chaonel
e Upen Water Disposal Concept

Pipeline dredges discharging rew work and maintenance

material into Mobile Bay in current disposal areas.
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30, _Socipeconomic and i 2 i i
Environmental Assessment. Tiis analysis consisted of

evaluating the effects of the various dredged materiatl disposal alternatives
on certain sensitive socioeconomic and entirommental parameters. Ar this
Stage of the planning process, a detailed effects assessment was not made
The socioceconomic and environment=1 pars—eters analyzed were those most
critical in the evaluation and comparison of the alternative plans, and
those most different between plans. Those socioceconecmic and environ-
mental parameters which the plams affected the same or nearly the same are

uot di ' i
isplayed. A summary of the Stage sociceconomic and environmental

effect assessment is presented in table D-2.

DEVELOPMENT OF INTERMEDIATE I NS

11. The development of Intermediate alternatives focusing on advancing more
specific plans for Environmental Quality, the enlargement of the Mobile #hip
Channel and the enlargement of the authorized Theodore Ship Channel. The

barge marshaling area and its entrance channel were dropped from corsidered
plans since they are considered local responsibilizies set aside for a
localized use of delivering coal to the McDuffie lermimal Alternatives for
dredged material disposal evaluated at this stage of the planning process

ware arbitrarily related to a 50-foot deep-dratt channel with cumrensurale
widths, anchorage basins, turning areas and auxiliary barge and accoos channels.

5

1 the

n

These efforts were oriented towar evaluating disposal plan effect
bay's environment and the selection of the better plans tc be appi‘zd with

chapnel improvement alternatives. Althcugh widths for various <'arnel depths

Il

were established, overall plan optimizaiion studies were not performed a
this stage of the analysis but were veserved for Stage 3 studies. The
primary emphasis in this stage was to identify specific envirommental
measures, assess the background data available and formuiate the alternative

that would best manage the total resources of the bay.
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MGDEL STUDIES

32. Seven of the dredged material disposal plans formulated during the
Stage 1 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 configuratioms represent the physical and hydraulic
changes that could result from implementation of amy 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-fcot deep Mobile Bay and Theodore Ship Channels
with only the proposed Theodore Disposal island in place. This seventh
plan tested would represent the Gulf Disposal Plan or the Upland Disposal
Plan. 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 altematives would have upon
salinity vaimes 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 13,300 cubic feet per=second {(cfs}. The base
condition selected for evaluation of the seven plans included the
existing projeect conditions for Mobile Bay with the 40-foot Mobile ©iip
Channel in place and also included the authorized 40-foot Theodore

Ship Channel and dispesal island in place.

34, Results of the model tests indicated that all plans caused similar
saliniry changes regardless of island placement. Generally, the changes
under the low inflow conditions included an increase In salinity in the
upper bay and 3 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, HYowever, 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 model boundaries are
shown on figure D-3. Inscfar as overall oyster well-being is concerned,
the following ranking of importance, in terma of salinity chanpe was used:
Cedar Point Vhicehouse Klondike = South of Channel. Table D-3 displays
salinity data from rhese critical areas, obtained during the testing of
each plan. Based upon the salinity results, no single plan proved to be
significantly better thar 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 Flan or the Gulf Disposal Plan (plate D-7).

SCREENING AND 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 the Mobile Harbor Advisory Commirtee on 5 August
1676, 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 socioceconomic standpoints were selected

for further consideration. The rationale for these selections follows.
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36. The Upland Disposal Plan was eliminated because of excessive costs
and adverse sociceconomic and envirommental effects. This plan was
extremely expensive compared to the other alternatives. Tuaere were also
severe socioecommic 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 consoclidation before
transport to the Gulf of Mexico. In a detail investigation of this
plan, the costs of double handling of the material made this plaa mure
expensive than first indicated. Sincethis plan is very similar to the
Mobile Bay Island or Fill and Gulf Disposal Plan with trans-or: of the
maintenance material to the Gulf of Mexico, yet more expensive than this
plan, the Theodore Rehandling Plan was eliminated from further

consideration.

38. The Mobile Bay Island and Fill Plans which consisted 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

rhat they are extremely expensive. This is dve in large part to the fact

that a sheetpile or bulkheaded wall is considered necessarv to retain

the material in lower Mobile Bay, m.king the large disposal island in the
lower bay extremely costly, This plan has advantages since all of the

new work and maintenance material would be contained within diked or bulkheaded
dispossl ar-as. However, these plans, as a toral concept, were eliminated from

further consideration, mainly due to the excessive cost.

39, The Open Water Disposal Plan, {plate D-18) where all the nev work and

maintenance material from the channel enlargement would be deposited along the
eristing channels in Mobile Bay, 15 the least expensive of all plans.

This open water disposal plan would cause envirommental 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 circe-
lation patters, and water quality could be severely degraded in large

areas,

40. Four remaining disposal plans, along with the Shoreline Dis-

posal {prion which could be implemented with any plan, were seiected
for further analysis in Stage 2 of the planning process. These alterna-
tive plans along with the "Ho Action”™ Plan and Enviroamental Quality
Plan are all considered worthy of further gtudy and are discuszsed in

subsequent paragraphs.

41. During Stage 2 studies four separable NED navigation elements
of Mobile Harbor were carried forword for further comsideration,
These are:

¢ Enlargement of Mobile Ship Channel to the mouth of the Mobile
River to optimum dimensions,

@ Enlargement of Theodore Ship Channel to optimum dimensions.

¢ Provision of turning basip opposite McDuffie island.

@ FProvision of anchorage area opposite MeDuffie Island.

Four of ti~ structural alternatives are agssentially four separate
and distipct methods of dredged material disposal with sach con-
taining the navigation features listed above, Each of these alterna-
rives along with rhe "No Action" and Envirommenral (Quality plans are

described below.

42. '"No Action'" Plan, The "No Action” Plan would involve no changes

in the authorized navigation improvements for Mobile Harbor,
Under this plan current trends is economir 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 assumptions regarding future conditions of

the Mobile Harbor proiject.

# The authorized 40- by 400- foot channel to the Theodore

Industrial Complex will be constructed,

@ The current practice of open water digposal of dredped

maintenance material in HMobile Bay will continue,

® There will be a continuing and pressing need ror disposal

areas for dredged maintenance material from Mobile River.

@ Port development for Mobile Harbor will take place in the
vicinity of existing port faciliries, at McDuffie Island, and along

the Theodore Suip Channel in the Theodore Industrial Area.

@ The commodities projected for the year 2044 will probably con-
rinue to move through the Port of Mobile; although, at greater coats
and even though considerable traffic delays will occur due to the

greater number of vessels.

The “"No Action" Pian provides an alternative course of action for
the citizens +f the Mobile Region and will provide the base condi-
tion from which the costs, benefitrs, and sociceconomic and envirom-
mental effects of all other alternatives are measured. No costs or

economic benefits are associated with the "No Action" Plan.

43, Environmental Quality (EQ) Plan. This plan was formulated to
address the concerns of the pilots that han'le the larger deep-draft

vessels in the present restricted bay chaonel and also known
environmental concerns and opportunities. The plan would widen
the existing main bay chaannel up to the mourh of Mobile River,

This would provide a safer channel and reduce the probability of
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accidents,

44, The existing maintenance methods of Mobile Harbor would be

modified as follows:

& Maintenance of the entrance 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 azlongside the main
bay channel can be removed and the material placed such that it will
fiil depressions in Mobile Bay that cause stratification of warer
Existing and future maintenance in the upper and lower bay channel

will be carriec to the Gulf of Mexico for disposal.

45, All new work dredged material will be transported by dump scows
te a gulf disposal site or utilized to abate shoreline srosion along
the vestern shore of Mobile Bay. The circulation in the bay can be
further enhanced by providing additional openings in the U, 5. High-
way 90 causeway and by providing an opening in the fill connecting
McDuffie Isiland to the mainland. Also, fresh water circulation in
Mobile Delta can be modified to o~ffset the effects of the existing
saltwater wedge in the ship channel. These circulation alterarions
along with the idea of establishing additional oyster beds can be
implemented with any structural plan; however, will require detailed

studies prior to their recommendation.

46. Brookley Expansion Area and Gulf Disposal Plan No. 1 {Plare

D-19). This plan involves the construciion of an expansion area
ir. Mobile Bay, just south of McD ffie Island, adjacent to the
Brookley Indystrial Complex., An island would also be censtructed
on the east side of the ship channel extendiag southward from

lLittle San Island. The expansion area adjacent to rhe Brookley
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Complex will contain the new work material frem the enlarged
channel in upper Mobile Bay and will alsc have space reserved

for maintenance material from the upper bav. The island on the
e2st side of the chapnel would be constructed with a ring dike of
new work material from the enlarged Mobile Ship Channel and would
be sized to contain 50 years of dredged maintfenance material fro
Mobiie River, New work material from the enjarged Theodore, lower
bay, and bar channels would be tramsported to the Gulf of Mexico
for disposal, The maintenance material from these same areas
would also be transported to the Gulf of Mexico for disposal. This
plan was formulated to mipnimize open water d4isposal in the bay of
new work dredged material and eliminate 21l open water disposal of

dredged waintenance materius in the bay,

47. Brookley Expansior Area and Guif Disposail Plan o, 2 (Plate

D-20). This plan involves all tir2 same elements as the Brookley
Expansion Ares and Gulf Disposal Plan No. i except tha: maintenance
material frem the lower bay and Theodore Channels will be disposed
of in Mobile Bay instead of the Gulf of Hexico, Disposal of mainte-
nance material from the lower bay ~'annel will be in the currently
approved maintenance aresas on sither szide of the chanpel. After
capacity of the Theodore disposal island is reached, the - intenance
material from the Theodore Chamnel will be disposed of south of the
Theodore Channel and west of the lower bay disposal. Placing mainte-
nance material in open water in the lower bay is not as enviroamental-
ly acceptable as urilizing the gulf for disposal, however, the plan
reprasents a realistic trade off due to the cost 6f transporting the
material to the pulf. This plan in lieu of the unacceprable open

water disposal plan, most closely meetfs the NED objectives.

48, Gulf Disposal Plan No. 1 {(Plate D-21). This plan calls for

the removal of all new work and dredged majintenance material from

the enlarged Mobile Ship Channel and Theodore 5Ship Channel to the
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Gulf of Mexico., Tie maincenance materiai from the authcrized

40~ by 400- foot Theodore Iadustrial Channel would be placed in the
Theodore Dispogal island beizg constructed in conjunction with

the Theriore Ship Chanmnel unti’ its capacity would be reached. At
such time that matsrial wen?? also be conveyed to the gulf

for disposal. This plan makes no provision f4r storage of future
maintenance material from the Mobile River ¢ annel, however, it is
oriented toward the ZQ objectivesz in thar it slininates all open
water disposal of dredge raterial in Mobila Bay. The tradeoffs
of this plan are primarily the r-onomic costs of transporting the
dredged material fo the gull and the 'and enhzncement benefits

ioregone,

%3, Gulf Disposal P'an o, 2 {Plate B-22), This plan embraces

all of the features of Gulf Disposal Plan Xo. 1 with the excestion
that maintenance material from the e+ arged Mobile Ship Channel

wili all be discharged in.o Mobile Bay ‘v accordance with current
practice. HMaincenance material from tne Theodore Ship Channel wiltl
be disposed of in the disposal island :ad alse into open water south

of the Theodore %hip Channel and west <f the Mobile Ship Channel.

ASSESSMENT OF INTERMEDIATE PLANS

50. Socioezconomic and Environmental Assessment, Implemeatatation

of ary of the four chapnel doepening alternatives would cause about
the came socioceconomic effects. Construction of Brookley Expansion
Area Plans No. 1 and No. 2 would induce more j- dusirial development
and port expansion in this area than woula occur with the EQ or Gulf
Disposal Flans. The four channel deepening plans would creare an
economic advantage for the Port of Mobile in ca.parison to other
ports, The economic advaniag:s would resuit in an increase in
original ecipomic and .ndustrial development and woold result in

increased employreni and demegraphic growth., Economic growth ard
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port expansion would occur at a slower rate in the absence of
sieper ship channels to Mobile apd Theodore. Either plan as com-
pared with"No Action" has significant national and international
effects in terms of world resource distributions and import-export
balances. The preliminary environmental effects assessment of the
channel deepening plans as compared tc the “No Action” {mo develop-
ment} plan are presented in table D-4.

51. Cost Analysis. The cost anslysis performed at this stage of
the planning process was to rhe detail required to compare alterna-
tive plans fairly. The Stage 2 plans were not designed in derail
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
are requived at this time to assess the costs and benefits of the

ct annel widening (EQ} plan.
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In view of the local objections, this disposal nption was dropped

from further consideration.

ALTERNATIVES CONSIDZRED FURTHER

Brookley Expansion Area and Gulf Disposal Plan No, 1 (Modified)
Brockley Expansion Area and Gulf Disposal Plan No. 2 (Modified)
Gulf Disposal Plan No. 1

Channel Widening Plan (EG)

"No Action" Plan

33, The alternative plans retained for detailed analysis are all
considered viable concepts. In terms of model tests, general
assegsments and other relative indicators these conceptial plans
are indicated to be the better plans to study further, Within
these concepts, appropriate channel dimensions remain to be de-
termined befeore speéific plans can be defined and optimized,

These deriviations require the analysis of projected traffic and
comnerce and the application of engineering design criteria and
guidance. These applications are discussed in the following para-

graphs.

CHANNEL DESIGN

56. Design of channel features for Mobile Harbor requires an
evaluation of existing and projected traffic conditions, physical
factors affecting the channel, and the application of availatle
criteria and professional judgement, Currently, design criteria
exist only in the form of guides, established through case ob-
servations. The guides are presented in ranges establighed on
the basis of operating conditions, rraffic densities and vessel
characteristics for the anticipated fleet. The application of
' these guides to the Mbbile Harbor Study and analyses required to
. determine the channel a.inement, depths and widths are aiscussed

in the following paragraphs.
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57. Projected Traffic Characteristics. Mobile Harbor iz an international

port handling wide va.ieties of general cargoes and dry and Iiquid bulk
commodiities. In evaluating projected vessel traffic through Mobile Harber
it is 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 capability for a given size vessel in
relation to the world fleet applied to the project:d annudl : .nnage
movements through Mobile Harbor for sny given year ylelds the number 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 was based on the average
carge loaded or discharged at Mobile, which is 1311 toms per vessel. It

was found ther: is no direct relationship between the size of zcneral

cargo vessel and the quantity of cargo iocaded or discharged. Through

this type of evaluvation the total number of trips made into and ocut of

the harbor, the nunoer of trips made by a given vessel, and the respective
percent of total trips made ty 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 2! cargo vessels, for the
vear 2000 and a 55-foot deep channel is i -zn in table D-5.
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58. Charmel Alinement. The alinement of the ship channel from the Cul:

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 chamnnel from Che
main Bay channel (42 degrees) the maximum angle of any deflection between
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
ptilized in further studies to confirm the channel alinement at the

lower end of the main bay channel and the turn into the Theodore channel.
All improvements considered herein maintain rhe alinement of the existing

channels,

59. Channel Depths. Useable chaonel depths are the main considerations of
navipation improvements. The appropriate channe! depth is uwirimately
determined through economic analysis of the most efficient drafrs of
available vessels that will be utilized by a parcicular commersce 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 snalvsis
is keved to rthe static drafts of vessels thar would use the channel.
However, safe and efficiert ship operation requires channel depths in
excess of the vessel's loaded static draft. Where conditions warrant,
allowances in design channel depths swst be made for vessel squat and

trim, sinkage due to fresh water, pitch and roll, abpnormal cides, and

operating safety c¢learances.
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Table D-35

TRAFFIC ANALYSIS FOR THE YEAR 2000
(55-Foot Channel)

Aseipned Registered Ro. of Vessel Fleet
vessel Size Lozded Breadth Vessel Disrributon
(DWT) Draft (feet) Trips (7)Y
{foet)
5,00C0 24 55 645.6 17.60
10,000 27 63 368.9 10.08
15,000 29 69 591.8 27.07
20,000 31 7 465.6 12.70
25,000 33 79 281.1 7.68
30,000 34 83 288.8 7.88
35,000 36 87 91.7 2,50
40,000 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
£5,000 43 105 40.2 B 1.10
70,000 4ty 108 36.5 0.99
75,000 45 111 30.6 0.83
B0, 000 46 113 9.3 0.25
85,000 a6 115 B1.9 2.23
90,000 47 118 13.3 0.36
95,000 48 120 5.4 0.15
100,000 49 122 12.0 0.33
105,000 S0 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 typlically navigate the Mocbile Bay channel at speeds from

5 to 10 knots. At these speeds operators indicate that an allowance

of 1 foot is adequate for irim and 0.5 foot for squat. Alithough Mobile Bay
{s a brackis! water bedy, 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 wsves greater than 1 to 2 feet are not normall:- en-
countered and no allowance for pitching and rolling in Mobile Bay is
necessary. In the gulf entrance chamnnel waves of 4 to 5 feet are commonly
encountered and an allowance of 2 [eet for these factor:s is necessary.
In both the gulf aad bay channels a 2 foot cperating safety clearance is
considered appropriate to allow for vessel intakes and contrcilability.
Accordingly, in addition to the vessel's loaded static draft, a'lowances
of 4 feet in Mobile Bay and 6 feet in the gulf entrance channel ure
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
included in evaluations for all increments of channel depth considered
for the various plans investigated and are reflected in vessel operating

cost and benefit evaluations.

61, Channel Widtks. 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 exlstence of
yvawing forces such as currents and waves at angles to the channel, and

the characteristics of the veasels and their operators. While acknowledge-
ing no formulas for evaluating these factors and their complicated
interrelationships, % 1110-2-16n7 references general guides presented in
chapter 10 of the Committee on Tidal Hydraulics Report No. 2. 1In addition,
the study of other waterways having commerce, traffic and physical conditions
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similar to the one under stidy is suggested as a means of determining
the appropriate balance between safe efficient operation and eccrnomical
construction. The EM cautions that accident-free operation of another -~
waterway may reflect an overdesigned, uneconom’cal project as weil as

an appropriately designed project.

62, Guidance provided in the Committee 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 maneuvering lanes, bank clearances and, in rases where two-way
traffic is involved, a vessel clearance lane., Thcse allowances are
discussed below and maximum and minimum conditions are iilustrated in

- figure D-4 for two-way and one-way traffic, respectively.

63. The maneuvering lane is that portion of the channel reguired for a vessel
to navigate a straight course., This lane should provide adequate width

for che vesael 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 indiéﬁted that maneuvering requirements for various vessels
are malnly related to the vessels controllability. These tests indicated
that the .naneavering lane may b2 as little as 160 to 180 percent of the
vessel beam 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 vessels have poor CDHEFOllabiIity and yawing forces

are likely to be experienced, 200 perceﬁl of the vessel beam 15 suggested

for the maneuveving lane. In general, the controllability of various

vergels war defined as follows:
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1. Very good {or nave' fichting vessels and freighters of the
Victory ship clars,

2. Good for naval tramsports and tendevs, 1-7 tankers, new ore
ships and freighters of the Liberty ship class,

3. Poor for old ore ships and damaged vessels.

Based upon ~his clissificaticon, the criteric showm in figure D4 were
recommended for a sniy navigating the guarier-point of the chasnel., A
maneuvering lane equal toe 140 percent of the yessel’s haan was recoumendod
for a ship on the center line of the channe., regaruless of controllabilify,
Bapk clearances are reguired fo compersate for the poesitive pressufes
azainst the bow of 2 vessel and the negative preszures agains? 153 stere

:5 it moves in prozimity te a chamnel bank., Pressuies are -reated by the

Ky

Lo wvissel

r

avidraulic compression of the water is 't is ‘stueezed” helfween
znd the bank at .ts bow and by the rapid evacustisn ot the water at “he
starp by the vesstel's propellers. ¥With adegquate clearances thir phenoownon
can be compensaced and equilibriam established through application of

some degree of rudder. Again the bank -ledrar s ronsired o= 3 wesse! is
depepdent upon ibhic vesse.'s controliadility, Los speed, the nature ol Lhe
trok material, shealing charaoteristics, the width znd deopth wf the channel,
ond wind and hydraulic forces. Srudies ine .cate that, wherc “avprable
~anlitions exist, Lhe bank clezrance weould be 33 little 25 60 percent of

the heam of the vessels L they are known to handle well tha: vlose zo the

e

edge of the channel. Convers.ly, if sirong currenis, winds, amd waves ars
known Lo occur freguently at ar z.gle 1v the ehannsel and the barls are
composes of hard materials, cleasamces up Te 130 pircent of the vesse!l

beam may be advisable.

64, In cases whrre & channel is required to accommodate Iwo-wre Lraffic,

a widch allowance is necessary betfween Che vessels o aveid adverse
hydraulic interactions when passing. The tests outlived in Tidal Hydreulic
Report No. 3 conclude that, in wide waterwrys which are we!l ducyed and
not subject to sirong currents or other yawing forces, a minimzl ship
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clearance of as little as 30 percent of rhe beam of the large: vessel
may be satisfactory. However, a clearance of 100 percent of the beanm is

recomaended 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 minimum one-way width
design that will safely accommodate the largest vessel cxpected to call ar
the port. This vessel is defined hereln as the design vessel. For example,
in selecting design vessels, a 150,000 DNT vessel with a drafr of 51 feet
{light-loaded 5 feet), a beam of 142 feet, and a length of 953 feer was
considered the largest vessel that would utilize a 55-foor deep channei, and
a 115,000 DWT vessel with a draft of 46 feet (light-loaded 3 feer), a

beam of 128 feet, and a length of B79 feet was considered the largest

vessel that wosuld utilize a 533-foot deep channel,

66, The miniwmum one-wav channel for the design vessel 1s adequate to
safaly pass a percentage of the smaller vessels with unconstrained two-way
traffic, therefore, following the developmear of the one-way channel for
the design vessel, further studies are required to investigate the
potential for incrementally increasing the width to minimize traffic

delays.

67. 1In defiping conditions in Mobile Bay that must be considered in de-
riving an appropriate chaniel width, the channels are distinguishable

as five ifgments:(l} the gulf entrance, (2) the main bay channel from the
moutl: of the bay to the upper most reach south of the mouth of the

Mobile River, (3) the upper most reach in the bay consisting of about 4 miles
through the vicinity of the Brookley Industrial Area and McDuffie Island, (%)
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 higher waves than in sheltered bays, tides

and carrents. The vessels may be confronted with breaking waves, and in-
adequate visibility from fog and heavy raii. 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 entrance. 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 possibility 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-
vering 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.l.w. and a minimum width necessary to safely

accommpdate the design vessel.

Bank Clearance
150% of Beamn
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Figure D-¢ Gulf Entrance Channzl
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69. The main Bay Channel consists of a series of straight tangents with
minoy deflection angles, The bay is 2 wide body of water, but under most
weather conditions, is sufficiently protected to prevent wave actions
which could significantly affect the maneuverability of deep-draff vessels.
Prevailing winds are closely aligned wi h the channel. (See wind chart

on figure D-5). Channe]l bottom and side materials 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
chagnel 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 design vessels have good controllability and will
be operated bota in and ocut of the bay by harbor pilots ol skill and
diligence, a conservative value of 1807 of the design vessel's beam was
used for the maneuvering lane. Soft bank material, minimum bank shoaling
problems, and other favorable conditions within Mobile Bay, resaited inm
uging 100% of the design vessel's beam to compute the bank clearance

lanes. Figure D-7 illustrates the minimum 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 iz subjected to increased outflowing currents
from Mobile River and hydraulic cross-sectional constrictions created
by past deposition of dredged material and matural sedimentatiom.-along

both sides of the chaunel. In this area, build-up on the west side of
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the channel is within 3 feet of the surface of the water with several
small islands protruding above the surface. On the east side, build-up
has reduced adjoining water depths to about 5 feet. The exit of the
Arliington channe., the Mcluffie berths, and an undefined borrow area
along the east side of the channecl shifts che 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 chaonel,
therefore, tug assistance is required. The 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. This considers the design vessel
vawing 5 and an additions! 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 {its docking facility, therefore, the resgel will be
moving relatively slowly. The increase in chanmel width coupled with
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other adverse conditions requires an incremental enlargement of the bank
clearance over that required for the main bay channel. A value equal to
1307% of the design veasel's beam was used to compute the bank clearance.
Utilizing this design criteria, widths of 550, 600, 650 and 750 feet were
computed for 453 50; 553 and 60-foot depths in this section of the main

bay channel.

72, The Theodore Bay channel differs from the lower main bay channel

only with respect to the angles of the channel with prevailing currents

and 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 Jdesign vessel. Tha bank clearance lanes were
computed based on 100% of 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.

72, .he Theodore Land-Cut channel segment differs with the others becauce of
its land cut constriction. However, this feature also shields the channel
from all currents and moat winds. The channel is considered stable, with
minimal shoaling, Tug assistance will be utilized to move the vessels
through tnis section cf the waterway, therefore, minimum design criteria
were used. A value of 1607 cf the design vessel's beam was used for the
maneuvering lane and 807 of the vessel's beam was used for the bank
clearance. Based on the above, a channel width of 400 feet would be

computed for a channel 50 feet deep.

74. A supmary of the minimum one way channel widths (rounded) for 454 505
55-and 60-foot deep channels for each of the main bay channel segments and

the Theodore channels is given in table D-6.
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Table D-6

MINIMUM 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 6350 750
Theodore Bay 450 500 550 600
Theodore Land Cut 375 400 450 500

OPFTIMIZATION 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 ieet 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 slopes.,
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 & 55-by 5530-foot main bay channel related to previously defined

unconstrained two-way traffic.

76. Model tests made during the Panama Canal investigation revealed that
interacvion between the passing vessels created no appreciable hazard

when 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 usad

to design the clearance lane. These criteria have been adopted io evaluate

all passing situations in Mobile Harbor.

Appendix 5
D=63




pem-e iy it
———

"."‘!‘."—"ﬁ“"'-'z-
" = m T a T
]

o g
=] - = -
-t gt
bt ©5 v g
£ oo E g oD E £ B
o i Do W i G A
oo o W ] o & 5=
o9 m g o m U m @ o 3
QO | 3 = u c o el U
- Ut TR £ % @ o v
oo = w0 ﬁ o | == 0
P 0, Wt 2

%5 Beami < 95 Beam £38
] - Lo T =
oy 4 . -~ |(DU.-( 97‘ s

97 —

|
]
{
|
|
|
!
r

.
!
1
Y

i
.

f\hr_.,,h
_b4 feet ml:w:h'?”'-.\ - _%._-.’. JY P

T

97' 175 97*
e — 1
ST 550 - - N T
< 641 i
Figure D-8 Main Bay Chammel

77. Assuming the year 2000 to be representative of the averapge traffic
conditions that would be expected over the econowi: ilfe of any improve-
ments for Mobile Harbor (see figure D-9), the traffic analysis indicates
that a total of 5347 lcaded vessel trips par year, made in vesszls

-anging from 2,000 DWT to about 150,000 DWT, could be expected to travel

K | 55-foot channel. This equals an average oI approximately 15 ioaded
vessels per day either entering or leaving the port. Based on the fact
that Mcbile Harbor is a year-round port and moet of the commodities are not
speasonal, a uniform annual distribution of vessels arriving at the port
was asswmed., A generalized curve reflecting the distribution of expected
loaded trips by various size vessels i{s given in figure D-10. This figure
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 and could .
pass safely in @ 550-foot wide channpel,
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78. To justify additional increments of channel widcth, the costs . sociated
with delays of vessels too large to pass in the channel would havc
offset the cost as:ociated with construction and maintenance of the

larger channels.

79. 1In order to best define the costs associated with delays that wou'd 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 cutbound, were found to be approximately
6,743 annually. To be conservative ia the 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 gulf. This vessel, with assigned characteristics, surveys the channel
for entzring. If there is no vessel in the channel too large for it to
pass, the incoming vessel will sail the chanmel, 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 :lf.
The computer calculates the delays experienced for both inbound and cut-
bound traffic if the vessel has to wait before entering the channel,

A general flow chart of this statistical model is shown as figure D-17,

82, Besides the assumptions previously mentioned, the following were made:

1. General cargo vessels would require 4 days inport, plus or minus
one day.
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2. Tankers would require 36 hours in port, plus or minus 12 hours,

3. Bulk carriers would require 72 hours ia porc, plus or minus 12 hours.

4. Vessels entering or leaving the port would survey the chammel
every six minutes. or until a vessel leaves the channel in the opposite

direction, before it would enter the channel.

2. A minimum intervz]l of 12 minutes would separate vessels following

one another in the chamnel.

6. The weighted, average operating cost per hour for each vessel

utilizing the 55-foot channel would be 5395.
7. All vessels entering and leaving are fully loaded.

8. All vessels reguire 4 hours Lo traverse the chammel (Use of
Thecdore Shir Channel and variance in ship speed is neglected}.
NOTE: These last two assumptions conservatively increase the delay time

for the model.

B3. This statistical model esvalvated both a 55-by 5330-footr channel and a
55- by 6{0-foot chamnel to determine the delays that could be sliminated
due to an incremental enlargement of 50 feet. Realizing that inherent
inaccurancies exist in a model, a sensitivity analysis was conducted

for =ach 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 9,68 * 0.16 hours per vesael, and for a
600-foot channel the delay time would be 0,33 T 0.06 hours per vessel.

84. Based on this analysis, the maximum reduction in delay cost could be
computed using the maxiwwm delay time for & 550-fpot channel and the
minimum delay time for the 600-foot channel.
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Maximum Beduction = {0,.B4-0.27 hrs/vessel x 3372 vessels/yr x $395/hr.
= $1,144,000/yr

However, the expected anrual reduction in delay cost for ipereasing the
channel width by 50 feet would compute:

Expected Reduction = (0.58 - 0.33) hrs/vessel x 3372 vessels/yr x $5395/hr.
= 5792,550/}‘1';

85, Considering the initial investment and anpual naintenance costs, iz

was found that enlarging the width of a 55=~icot deep channel] sicong the 'ength g
the main bay chamnel by 530 feet would Increase annusl charpes by 52,108,060, By
comparing this cost to the exp=cted reduction for the year 2000, which

closely approximates the average annual reducticn In delays, it was

found that increasing the width of the 55- by 550- foot chamnel to reduce
delaya iy not economically justified (BCR = D.33).

86. A mintmum width for channel depths of 45, 50, 55 and 50 feet was calculatsd
to determine the minimum s=z7e chanrel desipgn. These values along with the
design veasel used are shown in table D=7. The traffic delavs were

computed for the year 2000 and the year 1035 for each channel depth.

The average annual delay was computed and then coupared with the avarage

anual changes for incrementally increasing the main bay channel width.

Thege findings are sk wn in rable L-8.

87. Discussed in a meeting with the Mobile Harbor Master and s harkor
pflot werz the judgement decisions incorporated in the channel design.
Botn concurred in the design as presented herein.
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8B8. As a result of the channel widening studies it became apparent that
zignificant transportation savings along with ar increase in safety would
result from just widrning 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 Jsveloped in the preceding

analysis.
TAELE D-8
MAIN BAY CHANNEL W1DTH
Tncrementai
Depth width DEHMR'  ammaalperay  hosteyewsal Delay/Cost
(feer) (feet) (51,000) (51,000) (51,000}
45 450 8,515
3,185 1,652 1.93
45 500 5,332
2,402 1,652 1.45
45 350 2,930
1,672 1,652 1.01
45 600 1,258
50 500 3,642
1,801 1,852 0.97
50 550 1,841
845 1,852 0.49
5G 600 235
55 550 1,393
681 2,i08 G.32
55 600 712
&0 600 593
126 2,345 0.05
60 650 467
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DEVELOFMENT OF DETAILED FPLANS

GENERAL

89, A detail cost estimate and benefit analysis was made t> compare
the level of development for each alternative selected for further

studv., At this stage cof the study it became apparent that multiple use of a

deeper channel into the Theodore Industrial Park and commodity movements to
incrementsily justify the enlargement could not be assured: therefore. no further
consideration of t-is channel segment was made, Also, the cost esti-

mates show it is not cost effective to construct an island on

the east 1iie of the upper bay channel below Little Sand Island to
contain annual dredged disposal material. Transporting the main-

tenance material te the gulf is a2 pore feasible to construct an island on
to cost of constructing and protecting 4i--osal island dikes. Costs
develeped for the detailed plans are b#sed on the gulf dredged material
disposal sire 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 percelves the continuation of existing
conditions with no solution for present or futuse navigation probiems.
An analysis of this alternatives shows that more than 16 million dollars
a year as an average over the period of analyeis, 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 present
trends in deep draft shipping are toward use of larger vessels, the

existing and projected problems could be expected to become more acute,
BROOKLEY EXPANSION AREA AND GULF DISPOSAL PLAN NO. 1, MODIFIED, Plete D-23

91. This plan provides for deepeaning 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
Mcpuffie Island., This plan involves the construction of a fast land
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expansion ares in Mobile Bay, just south of McDuffie Island, adjacent

to the Brookley Industrial Complex. New work material dredged f{rom

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
Brockley disposal area and to construct fast land. The remainder of

the new work material from the upper “ay reach above Theodore Channel
inrersecrion would be transported byhydraulic pipeline dredge to fill the
southern portlon of theBrockley disposal area. %New work material from the
lower bav andentrance channels would be transported with dump scows to the
Gulf of Mexico for disposal. The existrine 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-
pesal in the bay of new work dredged material, and eliminate all

existing and future open water disposal of dredpged maintenance material

in the bay.

52, Derivation of the optimum level of channel development regquired
a detailed analysis of shipping needs, commodity movements and pro-
jections, and an economic analysis of wvessel fleets that would operate
with various channel widths and depths, These studies indicate that
maximum net benefirs could be achieved from a channel with dimensions
commensurafe with a 35-foot depth main chanrel through Mobile Bay. A
comparison of annual benefits, annual costs and net benefits for the
43-, 50-, 55-, and 60- foor leveis of development for the Brookley

Expansion Area and Gulf Disposal Plan Ho. 1 is displayed in table B-9.
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Table D-9
OPTIMIZATION OF BROOKLEY EXPANSION AREA AND
GULF DISPOSAL PLAN NC., 1 (MODIFIED)

Channel Annual Apnual Net
Depth Benafits Charges Benefits
Feet

43 $12,597,000 $ 9,'%5,000 53,402,000
50 22,646,000 15,252,000 7,394,000
55 33,130,000 22,028,000 11,102,000
60 38,956,000 34,435,000 4,521,000

93, The optimum level of development for the Brookley Expansion Area
and Gulf Disposal Plan No. { would provide a channel 57 feet deep and
700 feet wide in the entrance channel and a channel 55 feet deep and

350 feet wide through Mobile Bay. Also, commensurate depth would be
provided at the anchorage area opposite McDuffie Island and the turn-

ing basin to be provided in that vicinity.

94, With implementation of the 55- foot level of development approxi-
mately 1,047 acres of fast land constructed to an elevation of approxi-
mately 17.5 fe2t 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 plun 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 lowcapacity and the marsh land that would be

destroved.

BROOKLEY EXPANSION AREA AND GULF DISPOSAL FLAN NO. 2, MODIFIED , (NED),
Plate D-24

95. Traditional methods fcr channel modification in Mobile Bay were

developed on the basis of economic «Ificiency and considered open

water disposal of all the dredged dispesal 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 since current
standards do not consider it a viable,desirable or azceptahle alternative.
The plan was retainad that faximizes NED efficiencv provides for
deepening anu widening the entrance channel and the main bay channel; provides
an anchorage area neacr 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 iand 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 dump scows by a
hydraulic cutterhead dredge and transported to the g ulf for disjosal

in deep water. The mainternance material from the upper bay will be
ti1ansported to 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 deterimine the level at deavelopment that would maximize net
benefits, These studies indicate that max.mum net benefits could be
achieved from a chtannel with dimensions commensurate with a 5%- foot
depth main channel through Mobile Bay. A comparison of annual benefits,
annual costs and net benefits for the 45; 505 55-and 60-foot levels

of development for the Brookley Expansion Area and Gulf Disposal Plan
No. 2 1is 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 fest 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 37 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 fast land constructed to about +17.3
feet above mean low-water would be provided adjacent Lo 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
§2,697,007 in annual regional land enhancement benefits. McDuffie
Island would not be used to contain dredged material because . its
1imited capacity and the marsh areas that would be destroyed.

GULF DISPOSAL PLAN

99, The Gulf Disposal plan would enlarge the channels and construct
the anchorage area anc -urning t-.sin, as does the Brookley Expansion
plans. This plan differs in that new work and maintenance material

from the upper bay would be transported by dump scows and disposed

" of 1n the deep water of the gulf, the diked bay disposal area would
not be constructed. New work and maintenince from the lower bay
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would also be disposed of in the deep water of the gulf. The

plan would reduce the presentnet rate of sedimentation in

the bay and would prolong the bay's esturian life; however this plan
does not provide any fast land development for future port develop-

ment in the upper bay.

100. As with the preceding two alternatives, optimization srudies were
performed 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 chaomel as the cptimum plan. A com-
parison of different levels of development for the Gulf Disposal plan

is displayed in table D-11.

Table D-11
OPTIMIZATION OF GULF DISPOSAL PLAN
Channel Annugl Annual Net
Depth Benefits Charges Benefits
45 feet 511,067,000 $13,463,000 5-2,396,000
50 feer 20,644 000 18,055,000 2,394,000
35 feet 30,433,000 25,787,000 4,646 000

60 feet 35,260,000 13,784,600 1,476,000

CHANNEL WIDENING (Least Environmenrally Damaging Plan)

101, This alternative plan would forego any channel deepening, however,
it would consider yidening the _xisting main bay channel to reduce
traffic delays, provide an additional increment of safety and modify
£xlsting dredged disposal techniques to provide for removing all
mairrenance dredged marerial to the gulf for disposal. All new work

dredged material would alse be disposed of in the gulf.

102, This plan induces no ~ransportation savings from deeper draft
vessels but eliminates some traffic delays within rhe bay and makes

a positive .ontribution to improving circulation in the upper bay.
The plan reduces the sedimentation of the bay by revoving to the gulf
approximately 4.2 million cubic yards of dredged maintenance material
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each year. This volume of maintenance material imcludes the mainte-
nance of the existing project. It is questionable whether the plan
would result in positive net envirommental impacts; however, it is

considered the least environmentally damaging alternative.

103. The additional annual charges for this alternative equals
51,395,000, Compared to a reduction in traffic delay costs of approxi-
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 circdlation and water quality. Studies
indicated that along the main channel hetween a point on the same
latitude as the movth of Dog River to a point about two miles to the
north approximately 4,3 million cubic yards of material would nave to
be removed ta 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 §5,000,000 to implement. This equates to an average
annual cost of $414,000, In view of the cost, uncertainty of existing
impacts and benefits from measures such as this, model studies should
be performed to more accurately determine the effects on circulation
;ﬁﬂpr to implementing such measure. These model studies may show that
creating openings in the causeway or cther measure may achieve more

desirable and effective results for less costs.

105. The establishment of aidditional oyster beds in Bon Secour Bay is
another environmental measure that is considered desirable. However,
this too depends on very accurate assessments of any changes to rhe
circulation and resultant salinity variations that might be created
by implementing any structural alternative. Model studies could
furnish the needed data to investigate this need further.
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EFFECT ASSESSMENT

106, Planning and formulation criteria dictate that plans considered

for implementation be evaluated against the "without condition”. This
evaluation identifies impacts 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 cojectives and systems of accounts. These evaluatlions
permit a trade-off analysis and the ultimate fdentification of a selectad

plan,

167, The effect assessment phase of the svaluation process endeavors
to assure that all known and possible asignificant effects are taken
into consideration. Effect assessment is carried out in terms of the
economic, soclal and environmental factors which could be associatad
with plans considered for implementation. Areas of measured impacts,
as defined in Section B. {neclude Mobile SMSA, the State

of Alabama and the Hatiou.

""NO ACTION" PLAN

108, The "No Action' alternative assumes the rontinvation of currant
trends and provides the base for the evaluation of future alternative
impacts. Analygis of this alternarive develops the no proiect impacts
and effects upon the study area, Projections based on the "No Action”

condition are presented in the following pavagraphs.

105, Demographic Aspects. Projections for the "Ne Actian” 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 502,50 by 2044,
OBERS projections indicate that by the vear 2000 the population in
Mobile County will reach 388,700 and Baldwin County, 88,000, It is
reasonable to expect that continued industrial growth in the study

area will result in future population growth principally through inmi-

gration,

Appendix 5
D=-81



110. Regional Growth. Reglonal growth projections under present
conditions for the SMSA are based on Series "E" national projections
pPrepared by the Bureaun of Economic Analysis. Employment and earn-
ings by industrial projections indicate continued economic growth
under the "No Action™ alternative and are summarize< in table D-12.
Total employment in the study area is projected 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 $4.1 billion in the year
2044, In 1995 the manufacturing sec.or is predicted to produce the
highest earnings, 22 percent of the total, while the trade arn’ service
sectors earn 17 2nd 21 percent respectively. By 2044 the services
sector is projected to have the highest earnings (26 percent} followed

by manufacturing (21 percent) and government {17 percent}.

111. Community g-owth. Planning for future growth is a major problem
facing the Mobile SMSA. The South Alabama Regional Planning Commission
(SARPC) haes proposed certain goals as the ends towards which planred
development may be directed. In summary these goals include: 1)} a
wide variety of suitable housing, 2) ample land and facilities to
support economi: growth, 3) protection, preservation, and enhancement
of the regions' major physical and environmental features, 4) a perma-
nent open space system to provide recreatiopal and agricultural zreas
and a reserve for the protection and conservation of natural resources,
5) an integrated regional transportation system, 6) land use based on
physical characteristics and location signficance, and 7 a sense of
community identification and citizen participation in local and
regional affairs. General gials for region wide community services

and human development have alsoc been formulated.

112. Under the "No Action" alternative it is projected that future
growth in the study area will occur within developed suburban dis-
tricts, along major transportation facilities near urban arears, and
close to existing development-generating activities. Economic speciall-
zation is expected to continue necessitating the development of

specialized employees. This trend is particularly applicable to downtown
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Table D-12

PROJECTED POPULATION, EMPLOYMERT AND EARwings (1000s of 1967 Dotlars)
FOR MOBILE SMSA, 1995-2044

Total Population 463,050 502,500 502,500
Totsl Employment 182,700 204,800 204,800
Total Earnings $1,925,450  $4,097,200  $4,097,200
Agriculture, Foreatry and
Fisheries 24,850 36,200 36,200
Mining 3,400 4,600 4,600
Contract Construction 141,200 269,600 269,600
Manufacturing 432,450 853,600 853,600
Transportaion, Commumication
and Public Utilicies 163,250 314,100 314,100
Wholesale and Retall Trade 320,400 615,600 615,600
Finance, Insurance and Real
Estate 115,850 204,900 264,900
Services 419,300 1,056,300 1,056,300
Government 304,200 681,900 681,900

Source: 1972 E OBERS Projections: Regional Economic Activity in the
United States and Population and Economic Activity in the
Unjted States and Standard Metropollitan Statistical Area
{1972}, Bureau of Economic Anaslysis, 1. S. Department of
Commerce.
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Mobile which is predicted to continue as the area's center for finance,

commupnications, government, and service-related activirties.

113, Xational econcmic development. Projections indicate that the

Mobile 5MSA will maintain its role as the primary business activities
center in the 12-¢ounty BEA region. Because of its locatiom at the
hub of an interstate highway, rail, and water transportation system,
the city of Mobile is expected to retain its nosition as the wholeszle
trade center for the region. It is assu ed that under the "No Action”
alrernative the rate of growth for iadustries in the study area will

at least equal or be Bred8ter than the national growth rate.

114, TIransportarion. A comprehesnsive plan for the development of frans-

portation facilities has teen proposed for the study area by the SARPL,
The estimated cost for implementing this plan has been set at pver 51
billion, with highwav facilities io tne Mobile urban area accounting
for more than %0 percent of the torzl costs. Mass transit systeas are
also being considered to relieve the ever increasing traffic pressures
placed upon the regirns highwavs. The nupber of local commercial air-
line passengers is expected o increase tenfold between 1%68 and 1993,
Te provide an adoguate air transportation system for the area the ex-
pansion of the existing bates Field Airport may be required, as weil
a5 the location of two additional airports im outlying areas. The
Alabama Erate Docks has recemtiy purchased 143 acres of waterfront
property, rail lines, switching rights, and other facilities owned by
the Illinoig Central Gulf Railroad to facilitate better part rzil
traffic conditions., The railroad rights of way and sv-lvhing rights
will be turned uvver to the terminal railwvay, which is alsc owned avgd
operated by the State Dorks. This action will open the McDuffie
Island c¢cal terminal egually to all railrcads serving the area. It
will alsc provide shippers with free and unsbstructed access to all

the existing and planoed Mob‘le River treminal facilitvies.

115, Projected warerborne commerce. Annoal commerce sh.opped through

the Port of Mobile by deep~draft vessels has increased {rom 14.4
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TABLE D-11

AMNUAL VOL'™ME OF COMMERCE MOVING IN DEEP-DRAF1 VESSELS THROUCH THE PORTS OF MOBILE AND THEOEORE {1975-2044)
{30re Taus)

Years
Compedity 1973 1986 1993 2080 2010 2020 2030 2035 2044
Commsrce for Port of Mobile

tron Ore 4,781,000 5,291,000 5,856,000 6,263,000 7,292,000 8,300,000 9.395,000 10,373,000 10,575,000
Copper Ore - 13,000 15,000 e, 000 20,000 25,000 28, 000 11,008 31,000
Bausite 1,872,000 2,671,000 2,781,000 2,340,000 2,984,000 3,172,000 3,307,000 3,550.000 1,550,000
Alumina - 684,000 939,000 1.081,D00 1,409,000 1,836,000 2,285,000 2,524,000 2,524,000
Manganese Ore 45,000 188,000 223,000 243_D0C 286,000 337,000 192,000 423,060 421,000
Ferro-Phosphorus &l DOD 59, NN 7%, 000 89_000 26,000 175,000 252,000 302,000 302,050
Ferrn~Silicon : . - 21,000 26,000 28,000 32,006 34,000 45,000 48,000 48,000
Scray Tron 113,000 ~49,000 %03, 000 433,000 490, 000 553,000 622 000 558,000 658,000

' Coal 3,116,000 18,787,000 20,208,000 21,451,000 21,851,000 21,451,000 21,451,000 21,451,000 21,451,000
Coke : 55,000 % 000 98,000 117,000 155,000 218,000 315,000 378.000 378,000
Grain . : 1,989,000 3,740,000 5,442,000 &.518,000 6,815,000 7,136,000 7,476,000 7,652,000 7,652,000
Petroleuws {Incl. Crude 01} 2.701,0006 3,605,000 4,544,000 5,067,000 6,261,000 7,739,000 9,574,000 10,770,000 10,770,808
Commwice thru Gem. Cargo Terms. 1,607,000 1,870,000 2,314,000 2,577 J00 3.174,000 3,916,000 4,805,000 5,250,000 5,250,000
Cubtotal . 6,143,000 36,653,000 47,928,000 46,719,000 30,497,000 54,995,000 60,347,000 63,512,000 63,512,000
Misc. Commerce (3% 536,000 1,105,000 _1,288.000 1,307 000 1,515,000 1,659,000 _1,810,000 1,905,000 1,905,000
Total far Port of Mobile 15,679,000 37,958,000 44,216,000 48,121,060 352,008,000 36,845,000 62,157,000 o5,417,008 65,417,000

*

Commerce for Thend:re

Mmnganese Ore - 548,000 726,000 x5, 000 1,011,000 1,200,000 1,389,000 1,483,000 1,483,000
lerro Alloys - 54, OO 71,000 8L .000 99,000 116,000 133,000 142 000 142 ,000
Steel Billets - 111.000 160,000 187,000 251,000 312,000 173,000 454,006 %04 ,000
Cewent ' - 958,000 1,350,000 1.568,00C 2,147,000 2,725,000 3,302,000 3,592,000 3,592,000
Aefined Petroleunm Products - 1,129,000 1,465,000 1,620,000 2,129,000 2,639,000 3,149,000 3,504,000 3,404,000
Crude 011 L~ . 11,564,000 11,564,000 11,566,000 11,566,000 11,566,000 11,564,000 11,564,000 11,566,000
Total far Theodore = 14,364,006 15,316,000 15,845,000 17,201,000 18,556,000 19,911,000 20,589,000 20,569 000

Toral for Mobile and Theodore 16,679,000 . 52,327 000 59,512,000 61,956 000 65,209,000 75,201,000 92,068 000 86,006 000 86,006,000




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 Flan for the county. The plan,
which is mainly concerned with particulates, will 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
industrial development in the county will be subject to stringent
regulations and extensive studies will be required to insure that the
standards wiil not be violated as a result of the new development.
Since most of the study area's industrial growth is expected to occux
in Mobile Couvunty, Baldwin County is not projected to exnerience serious
degredation to its air quality. It's also expected that when final
compliance with Federal automobile emission standards is achieved,
there will be a substantial reduction in the photochemical oxidanc
level. Stringent controls of new industrial development will also be

necessary to assure this.

11%. 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 ¢ity of Mobile and south to
Theodore. The completion of I-10 across the bay should result in

Baldwin County becoming more attractive to residentia! development,

120, A survey conducted for tie South Alabama Regional Flanning
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 dwelling units. The Planning Commission has established a
number of housing goals ineluding 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 hopes to prevent "urban sprawl' by encouraging residential growth

in geographical groupings balanced by permanent opern spaces.
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121. Disgplacement 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 Ship Channel. There
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, Therefcre, 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 net 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 écnnomic well-being of the study area.

124, pigtory and archaeology. A decision not to implement any modi-

Eications to the Mobile Ship Channel now under consideration would not
affect historical or archeplogical resources in the study since no

new construction would take place.

125, Water and land use. As the population in the study area continues

to increase, more land now used for other purposes will be converted to
urban and built-up uses. This trend is expected to continue even with
no additional harbor improvements, The bulk of new industrial develop-
ment will probably occur as an extension of existing industrial areas
in order to rake advantage of existing power, water, highway, rail, or
seaport facilities, Therefore industrial growth is projected to expand
primarily along upper Mobile Bay, north along the Mobile River, and
south in the Theodore Industrial Park. Concomitant commercial develagp-
ment is expected 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 study
areas' fresh water resources, Much pnew 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 recreatjon uses. At present the general project area

provides a variety of recreational opportunities, including hunting,
fishing, swimming, boating, bird-watching, etc. Assuming "No Action”,
projected industrialization and increased water-borne commerce is ex-
pected to claim further undevelored land in the picject 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
putdoorsman. Also, increased barge and deep-draft vegsel traffic
associated with economic growth and the Tennessee-Tombigbee Waterway

may interfere with some wvater-oriented activities.

128, Environmental Effects., Some ecological trends occurring today

can be expec.ed fo continue even without the structural modifications
under consideration for the Mobile Ship Channel, The profile of exisc-
ing conditions for Mobile 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 most cbvicus indi-
cators of this condition are the "jubilees" and the annual 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, future main-
tenance would continue to be performed according to current practice.
Approximately 3,824,000 cubic yvards 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 lengrh. Approximately
2,000,000 cubic yards of material would continue to be removed from

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 dredge over 4.4 square miles

Of open gulf bottoms. Approximately 1,150,000 cubic yards would con-

tinue to be removed from the river channel. Material from this reach

is currently placed in contained areas adjacent to the upper

harbor. MHowever, future capacity is limited and known available areas

do not presently provide storage for more than an additional 16 years.

Severe environmental censtralnts tend to retard further development

of upper harbor disposal sites into .djacent wetland areas. Plans to

accommodate this futur- ulremeni have not been developed L+ the con-

cerned parties.

130, Disposal of material dredged from the bay channel will continue
to disrupt the benthos within the disposal areas. Organisms include
polychaete worms, nemertean, crabs, shrimp, mollusks, and echinoderms.
Motile species normally either avoid or leave the disposal areas while
the non-motile forms are directly covered by the dredged material, mud
flow, or heavy siltation within 1,200 to 3,500 feet from the disposal
site. Since recovery of rhe benthos does occur, the total ecosystem
loss resultiag from this disposal technique has not been fully docu-

mented. Applicable studies to date indicate that it is a relatively

minor impact well within the resiliency of the estuarine sysiem pro-
vided that existing circulation patterns are not altered. The approxi-
mate community structure of the dredged and disposal areas is essentially
fully reestablished within nine to eighteen months, after each mainte-

nance gperation. Since maintenance at any one reach repeats on a two-

year cycle, significant recovery and utilization characterizes the dis-

posal sites, prior to resumption of pertubation by dredging.

131. Mainterance dredging in the Mobile Harbor channels with disp.sal
in open water also results in a temporary increase in turbudizy, A
study by Brett (1975) indicated that dredged material piaced in open
water stgbilizes within a rine-month perficd and then becomes difficult
tc 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-rerm 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 patural

state of turbidity.

132, Water quality is also affected by the high chemical and bio-
chemical oxygen demards associates with fingly-sorted channel sedi-
ments, Resuspension of these sediments resules ip a temporary reduc-
tion in dissolved oxygen. The channel sedimeris contzin moderately
high concenrrations of several trace elements., Windom (1973) concluded
that dispersion of the sediments by dredging was not followed by metal
release of any significant quantity, except possibiy in the case of
ziac and iron. It was further shown that variations in metal ilevels

in the bay show no relation to dredging activities, but were more in-
fluenced by natural processes such as runofi. Increased levels of

metals in the water column were {ound near the discherge end of the

dredge pipeline, but were highly localized.

133. In order to determine the potential rulease of contaminants in
the dredged material to the receivinsg water column, the Corps of Engi-
neers and the Environmental Protection Apency developed the elutriate
test. It is designed to quantiiy the in:rease in concentration of s
given constiftuent in the proposed receiv.ng water {(dilufrion water)
after a sediment sample has been added v:gorouslv to the diluzion
water, simulating the asctual dredging conditions. In 197 surfacs
layer sediment samples were collecred from Z7 stations in the Mobile
Ship Channel to assess the effects of maintenance dredging and dis-
posal of the material. Physical and chemical characteristics of

these sediments are discussed in Section C of this appendix. Eluotrizte
analyses (see attachment D-1) performed on eight of the sediment sam-
ples indirated thar the nutrient related constituents, such as armoniz
nitrogen, total Kisidahl nitrogen, dissolved phosphorus, and total
organic carbon most often demonstrated a potemntial to be released iute

. the water column., 1t 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 Mgbile 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 rhe elutriate
test, it was found that there would be an increase in the concentra-
tions of copper cadmium, lead, nickel, and iron, but the inecrease

would be limited only to the area of the jmmediate discharge.

134, The impact of disposal from the bar channel is similar to the
sﬁen-water bay disposal. The primary difference is that the emprying

of the hopper dredge within this ares has resulted in a baildup of the
sea bottom. The process generates large clouds of suspended solids

upon deposition. The ime reguired 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 jumping from the water within the area of the turbid
water. It is not kncw whether they are being pursued by larger predators
and have sought zover within the turbid water or if they arz jumping to

avoid the increased turbidity.

135. 3ince 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 immadiate implementation

of such a program lies in the existing lack of a sufficient number of
hopper dredges which have pump-cut capability. As more dredges with

this capability become available, the materizl from rhe ourer bar would

be pumped into the littoral drift system of Sand and Dauphin Islands.

136 . Two samples have been tiken along the bar channel during prepara-
tion of the Mobile Harbor Operation and Maintenance Envirommental 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 very high percentage of coarse sand with
approximately 7% silts and clays. The silts and clays are responsi-
ble £nr the -urbidity increases during the loading and unloading of

the hopper dredge.

137, Disposal of dredged material along the Bay Channel is thought to
have modified circulation patterns in the bay (May, 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 have damed most of the bortom water on the eastemn side of

the bay preventing its regular exchange with the Gulf., Organic matter
and woody debris accumulate in these sinks, and bacterial decompositicn
of this organic matter during summer when waters are stratified causes
oxygen depletion in bottom waters of the sinks which, under certain
conditions, may move shoreward causing a jubilee., The mertality

caused by this phenomenon has not been assessed, nor has .ts impace

en the trophic dyhamics of the bay ecosystem been established. Recent
survevs by the Corps suggest 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 volume of material
along the channel is less than the volume of material involved in
initial dredging alone. Consequently, it is considered that the lighter
maintenance material does not accumulate but is redistributed by wind,
wave, and tidal acticon, Disposal operations in the lower bay have

not resulted in a -ignificant accumulation of the dredged material., The
Mobile Bay Technical Commirtee Report (1973) conciuded rhat the apparent
existence of depressed dissolved ovygen conditions pri.or to the con-
struction of the ship channel indicates that the present physical modi-
fications to the bay are not the sole causes of existing water gqualicy
conditions. The contribution that the ship channel and disposal mounds
make on circulation patterns and water quality conditions is nut 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 $22,028,000, Net bene-
fits from the plan would be $11,10Z,000. This plan would provide for
disposal of the 143 million cubic yards of new work material as well
as all fucture 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 gulf for disposal. An average of 4,7 million cubic
yards of dredged maintenance material will be transported annually o
the gulf for disposal. This includes 4 million cubic yards for the
existing project and 0,7 millien cubic yards induced by the alternative

plan.

139, Direct benefits., Direcr benefits that would be realizeq unger

this alternative plan are in the form of deep-drait transportation savings
and land enhancement, Transportation savinge 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
elininate 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. Soclo-economic Impacts of the Consldered Plan. As previocusly

discussed, certain socio-econtmic trends expected to occur in the areg
under the "No Action" plan would be incited by an unquantifiable amount
with construction of this alternative plan., There would be an increase

in population, employment, housing, industrial and commercial development,
w ater borne commerce, and port expansion. As the population in the

study area continues to grow more land now used for other purposes will

be converted to urban and bullt-up uses. This 1s particularly true for
the heavy growth areas west of Mobile and south of Theodore. Baldwin
Countv is also becoming more attractive to residentlial growth, Concomitant

commercial development is expected to occur Iin the areas of 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
lncrease. Industrial growth is projected to expand primarily alang upper
Mobile Bay, north along the Mobile River, and south in the Theodore Industrial
Park. Expansion of port rerminal and handling facilities is also expected to
occur with the proposed upper bay disposal site being a primary area of

expansion.

141 .Demographic aspects. Any population inecrease as a result of deepening

the main ship channel would be insignificant to the BEA region or the
Mobile SMSA, Any increase that might result from the implementation

of the Brookley £ill area would occur in the &SMSA.

142, Popusation depsity. ¥No measurable impacr,

143, Population mebility. The increased level of industrial and commercial

activity in the project area is expected te be accompanied with an in-
migration of population. Ap out-migration ¢ould occur, however, if

adverse enviromnmental effects were to result from implementation ot the
project or residential properties were purchased for industrial or commercial

use.

144, National economic development. Implementation of a channel deepening

plan would enhance national economy by improving transportation and handling
facilities for ovres 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 enhanece the manufacturing competitivenes

of the products proposed with the above bulk and orher items.

145, HNoise. Noise from highway traffic and industrial activities are not
significantlv high ar present, but the level of noise from these sources
is expected to increase as a result r. projecti implementation., Xeolse froom
other sources 1s either negligible or of short duration. Construction

noise, for example, may be intense, but is of only a temporary nature,

145, Esthetics. Esthetic effects whieh can be arctributed to the Brooklev
Expansion plans generally fall irro three categories: visual sffecta,

odor and noise. Because of the disposal of dredged wmaterial adjaceat o g,
Brookley shoreline human activitiss associated withrerrestrialesthet.c purgsuits
would be affacted. Conversion of land use would be rendered less

desirable for residential and recreational use from the standpoint of

estheric amenities.
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147. Housing. Adequate land is availabie in the surrounding areas

for residential developments associated with any population increase.

146, Displacement of people. Student housing umits are located on

state property near the proposed Brookley fill area. The state is
aware that such developments in theilr immediate vicinity wor 1d not takos
rlare for a number of years and that the residents cam be relocated

wlitout any social impact.

149.. Health. The location of additional] port facilities and increases
in the number of workers in the arsa will increase the cnances of indus-
strial accidents. Tuere is no apparent shortage of healech faciiitles

in this area.

15G, Community Cohesion. Since the Igplenentatism of the Brooklev

111 area fmpiles the displacement of some people. crammity cchesion
as it aow exists in the immediate ares would be disrupted to & certais
degree. The guallcy of life, life styles, and the relationships Letwsen

persens in the communiiy are not likely Lo change.

151, Selection of this plan would not be expected to significancly effect
cormuniry cohesion in the Mobile SMSA. Certain groups within the region
would regard the harbor improvements as a 3ajor boost to the economic
wvell-being of the study area while others would be skeptical of alterations

£o the bay.

152, Anticipated growth will create conflicting demands for the study
argas' fresh water resgurces. Much new industry is iocating in the regieoa
to take advantage of the vesource. Conlinued population growth will

also require large amounts of fresh water,

153. WHater gualiry. Water pollutlon a2ssoclated with the incieased

development of the area will be a wajor concermn. As indic.iied in Section
Bof this report & water quality mansgement plan for Mobil2 and Baldwin
Counties has been developsd by the South Alabama Regional Planning
Commission in compliance with Saction 208 of PL 92-390. In order to
affectively improve water gqualitv -~ ~ assuyre atiainment of water gualizy
goals, the 208 study indicated t =004l structure is needs: tr
coordinate the variovs ciry and agency water quality slans and standards.
Such a structure would also faclliiate the study of point and non-point
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sources of pollution and other water qualicy problems from a basin-wide
perspectiva on a continuing basis. If the recommendations of the 208
study are adopted locally, certified by the Governor and approved by
the Envirommental Protection Agency, then the Soutl: Alabama Regiomal
Planning Commission, in conjunction with the Alabima Water Improvement
Cegmission, will be assigned the responsibility to carry cut the area-

wide managerent progream.

154 Air Pollution. Since the study area is predicted to experience s

continued growth level, the Divisiom of Air Pellution Centrol, Bureau of
Enviropmental Health, which monitors Mobile County's air quality, is
presently developing an Alr {juality Maintenance Plan for the Cowty, The
plan, which is mainly concerned with particulates, will cover the
twenty-vear period from 1975 through 1995, and will indicare the ambient
air levels resulting from increased growth. It will then determine

what, if any, additional regulatory measures will be necessary. Xew
industrrial development In Lhe county will e subject to stringent
regulations and extensive studies will be reguired o insure that the
standards will not bs vioclated as & result of rhe new development. Since
most of the study area's industrial growta is expected to ogccur in Mcblile
County, Baldwin County is not projected to experlence serious degredation
vto its air quality. It's alsc expected that when final eonpliance with
Federal auromobile emission standards is achieved, there will be a
substantial reduction in the photochemical oxidant level, Stringent
controls of new industrial development will also be necessarvy ro assure
this.

155, Envirommental EffeetS. Primary envirommental impacts of this

plan would be associated with; (1) channel comstruction and subsequent
maintenance dredging coperations, (2) construction and stabilizatien
of the expansion area in the upper bay, and (3) cffshore disposal of

dredged material.

155, Jmpacts of Chaonel Construction, About 700 acres of bay bottom

bottom would be committed to the enlarged

and 520 acres of near shore
chagnel in addition to the areas in the existing channels. From a

productivity viewpoint this impact is considered adverse since benthic
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prodactivity is expected to diminish by approximately 80 percent. How-
ever, Swingle (1977) and others have indiéated 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 mzintenance dredging of the channels
some turbidity would be created along the bottom in the immedlate
vicinity of the dredge cutterhead. Huston (1976), studying a cutter-
head dredge operating in Corpus Chri;ti Ship Channel (predominantly
clay material), found that little of the turbildity created by tie
cutter went into the upper water column, especially from depths of 30
or 40 feet.  Increased turbidity caused by the cutterhead would be

congidered to be minor and of short duration.

158. A salinity wedge extends from the Gulf of Mexico along the bottom
of the existin; Mobile Ship Channel and up the Mobile River. The salinity
concentrations vary seasonally according to river discharge with aigh
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 the wedge would remain some-
what unchanged, however, the lower 5 miles of the river would be subject
20 salinity intrusion for longer periods than presently experienced.

The result could be a slight nerthward migration of the limits of some
brackish saline species of flora and fauna along the Mobile River. The
overall hydrological modificaticas to the bay related to the enlarged
channel and disposal plan are discussed in more detail under the

cumulative impacts subsection in following paragraphs.

154, Impact of Disposal in Bay. Under the Brooklev Expansion plan, a

total of approximately 1,710 acres of upper Mobile Fay 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 approxi-

mately five percent of the bay's bottom that is less than six feet deep.
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These bottoms are used in sport-shrimping effort and the shoreline
furnishes recreational opportunities, including softshell crabbing,
castnetting for mullet, and floundering. However, nc quantification

of the annuai use of the area is available. Swingle, Bland, and

Tatum in a3 study en 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 fishermer 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 silty 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 live. Unconsolidated sediments with the
highest standing crops are usually poorly-sorted sand-silt-clays or
ciayey sands of sandy silts, while the pocorest sediments for animal
life are well-sorted, pure fine sands or clays (Parker, 1969). Parker
(1973), however, included the uppz2r third of Mobile Bay in his classi-
fication of areas which were least sensitive to increased or additional
disturbance, May (1973) in a study on dredging indicated that both
standing crop and diversity are lower on the west side of the bay than
on the east side and that the ship chapnel seewmed to form an effective

barries between the habitats,

161, Iarker (1960) described the upper bay bottom which would be
filled as supporting river-influenced, low-salinity benthic assemblages,
Approximately 207 of the bay is characterized in this manner. The domi-
nant benthic organism in this portion of the bay and down to Dog River

is the brackish water clam, Rangia cuneata. Clams smaller than 30 zm

. are utilized as food by many fishes, crabs, and ducks. Hopkins, et al
(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 implementaticn of thic 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 area would abut an existing man-made fill
area. This area is chuaracterized by about 70 acres of marsh which has
voluntarily established along the shoreline. Plant species mainly

include Panicum sp., Phargmites communis (common reed}, Juncus roemeri-

anus (black needlerush) Hyvdrocotyle umbellato (pemnywort}, Iva frutescens

(marsh elder), Myrica cerifera (wax myrtle), Quercus nigra (water oak),

Zizania aquatieca (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 Pinus sp, As iundicated by some of the above species, a
large part of the wetlands grea has been significantly disturbed by
trash dumping and fil: activities., Comstruction of the Brookley
Expansion area disposal site would eliminate this wetland area. How-
ever, a well designed marsh establishment program could offset the

wet lands loss.

163 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
COE Dredged Material Research Program have utilized both the elutriate

and bioacsay techniques of analysis. Results of these studies are

summatrized in following paragraphs.
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164, Windom (1973) investipated changes in heavy metals concentra-
tions resulting from mainterance dredging of the Mobile Ship Channel.
Metals studied were: iron, cadmium, copper, lead, mercury, and zinc.
He conluded thit dispersion by dredging is not followed by metal reo-
leases uf any significant quantity except 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 influenced by natural processes
such as runoff, 8lightly increased levels cf metals in the water
column were found near the discharge end of the dredge pipeline burn
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 o dissolved heavy metals.

165, Lee et,al. (1978) conducted a water quality study related to the
June 1976 Mobile Ship Channel maintenance dredging near Middle Bay
Light, Modified elutriate tests performed with the channel sediments
and site water prior to dredging indicated that maganese and iron

would be releassd to the water column. Both nickel and copper were
removed from the waters while no significant changes occurred for
cadmium, chromium, zinc, and lead. Total ammoniuwm and ammonia also
di1splayed a tendency to be released to the warer column. Bioassays were
performed with the elutriagte waters to determine the effects on grass

shrimp Palaemonetes pugioc. No toxcity was observed during the 96-hour

tests. Results of fleld tests of the actual dredge discharge were
comparable to the elutriate tests but indicsted only local increases
in pollutionszl constituents in the water column directly associated
with the initial mud-water matrix discharged from the dredge pipe.

As a result of the Mobile Bay study and similar studies of other
dredging projects, Lee et al concluded that the relatively rapid dis-
persion of any released contaminants at the dispnsal sire creates g
situvation where the likelihood of significant toxiciiy or bicaccumula-

tion of contamiuants present in the dredged sediments is very small.

166, Shuba, Carroll, and Wong (1977) conducted aigal bioassays utilizing
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Dunaliella tertiolecta exposed to various combinations of elutriate and
disposal site water concentrations for Arlington Channel. They asserted
that an algal bloassay of the elutriate could indicate the bicavailability
of constituents released i{rom 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 of the
Arlington Channel sediments sampled., Some orthophosphate was removed

by all sediments. For the heavy metzls, manganese and tc a more limited
extent lead and nickel were released for all sediments. Results of the
bioassay analysis indicated a trend of inhibirion to the rowth of

D tertiolecta., When nutrients were added to the elutriates grow:h yield
iocreased significantly. Since ammonia nitrogen was released from all
sediments a separate experiment was conducted using P tertioglecta and
concentrations of ammonium 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 bloassays could have been affected by the high concentrarions of

manganese in the elutrilates.

167, In 1974 the Mobile District Corps of Engineers collected sediment
core samples from along the alinement of the Mobile and proposed Theodore
Ship Channels. Filgure D-13 shows the locatior of the sampling stations
in respect to the approximate limits of dredging for the channel con-
struction. Analyses (data contained in Section B, Appendix 5 and Attach-
ment D=1, Appsndix 5 included physical, chemiral, heavy metals,
bacteriological, and pesticides by the bulk analyses technique, and
elutriate analyses for chemical and heavy metals constituents. Re-

gults of the elutriate analyses for the sandy upper bay sediments were
almilar to the elutriate findings of Lee et al. (1978) and Shuba

et al. (1977) in that the nutrient related constituents, such as

ammonia nitrogen and tutal kjeldahl nitrogen, displayed the greatest
potential to be released to the water column. Analyses of heavy

metals in the dike construction material however, indicated only

nickel and zine would be released to the water column. 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 coa-
centrations of nickel associated with the dredging operation are
well below that value {54.5 ppb). Although there are no specific
criteria for zine the increased concentrations would be relatively
smali. Based on the results of the previously discussed studies
of dredging activities in Mobile Ray, any release of pollutional
constituents to the wate: column would be expected to be transi-

tory and limited to the immediate wvicinity of the discharge point.

168. Lackey, et al. (1973) studied the effects of maintenance dredging
of the Mobile Ship Channel on selected biological parameters. t was
concluded from the study that the dredging did not influence the con-
ceatrations of coliform bacteria in the water arcund the discharge,

in the sediments of the disposal area, or in the sediments elsewhere,
Conzequently dredging and disposal of the dredged material for the
proposed project would rot be expected to modify water gquality from a

bacteriological standpoint.

169. Water guality in the vicinity of the disposal operation will be
affected by high chemical and biochemical oxygen demands associated

with fipely-sorted channel sediments. Resuspension of these sediments
results in a temporary reduction in dissolved oxygen. Lee et al. (1978)
assoclated depressed dissolved oxygen levels to the high suspended solid

concentrations in the immediate vicinity of the dredge discharge point.

170- Tncreased turbidity and suspendec solids concentrations would be
associated with the island and expansion area during construction and
stabilization, The term turbidity properly relers to optical properties
of water having to do with light absorption and scatter, Lut 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 severa! grams of
particulates per liter, to particle suspensions of a fey milliprams per

liter, which appear clear to the eye. Varying ranges of turbidity are
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experienced in most aguatic ecosystems, including Mobile Bay (15-100+

JTu's), to which resident fauna and flora are adaptesd (Uirsch, et al.
1978). Background suspended sollds values have been documented to

range Irom 4 to 144 sgl (May, 1973) for Mobile Bay.

171, Nichols and Thompson {1978) conducted a study of turbidiry and
fluid mud flows associated with Mobile Ship Chanoel maintenance
dredging nzar Middle Bay Light in June 1976, The discharge was conducted
with a 24 inch pipe submerged five feet below the water surfsce z-
approximately a 30° angle, Resulis of the study indicated that the
isposal increased suspended solids in nmear-surface water above back-
ground in a zone extending gbout 1,000 feetr along the axis of a plume
from the digcharge point. Corresponding near-bottom concemirations
extended more than 1.950 feet and laterally abount 1,300 feet from the
discharge peint. The discharge plume disappeared within two hours
afrer the dredee discharge was stopped. An estimated 9% percent of the
dredged material accumulated as dense suspeasions of [luid mud along
the bay bottom with concentrations ranging from 10 to 480 g/i. The fluid
mud extrended more than 1,600 feet from the digcharge soint at a thick-

ness of agbout five iuaches.

172 Brett (19753} conducted a sediment dispersion study of the main-
tenance dredging operation studies by Windom and Lackey. It was re-
ported that the dredged material moved from the discnarge as a meander-
ing stream and occasionally resurfaced. These patches of suspended

material ogcurred for a maximum distance of 2,008 to 3,000 feetr from

the point of discharge. Mud flows were observed ro move a distance
of about 5,000 feet, while small concentrations of fine materials
move up to 4,000 feet from the discharge. Bret: also concluded that
turbidity produced by dredging setrles out within ome to two days,
and that the dredged material probably srabilizes in at least nine
months and 1 n becomes difficult to resuspend because of the high

coucentration of clay particles contained in the dredged marerial.
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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 perlod 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
materfal would be transported by currents and tides and could be ex-
pPected to visibly increase turbidity over a wide spread aress of the
bay. The 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 bzy ex-
pansion area approximately 1,300 acris of water bottoms west of the

ship channel off Brookley would be subject t3) impact by mud flow.

174. Conceptualized impacts of excessive turbidity and suspended ma-
terial which may be encountered in the bay include interference with
filter-feeding activities of invertebrates, irritation and clogging

of the gills of fishes, and interference with plant photosynthesi. due
to shading effects. The response of aquatic organisms to turbidircy

are frequently difficult to determine because they may be due {0 a

wide variety of causes, including, but not limired tc, the folilowing:
concentration of suspended solids, the number of particules in sus-
pension, their densities, size distriburion, 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, temperature, and dissolved oxygen, frequently affect

aquatic organisms before and during the increase in turbidity. For

a more precise understanding of the impacts due to turbidity suspended
solids and mud flows oun the natiral resources of Mobile Bay, the
following paraineters are discussed in more detail: Habitat, primary
productivity, benthic assemblages {benthos), invertebrates, plankicn,

nekton, fishes and aesthetics.

175 . As discussed in paragraph 160 the area aroun: the disposal site
would be blanketed with a thin layer of material which would

result in habitat slteration. According to St. Amant (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 thcse 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 period of time. This is expected
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) indicates that the disposal areas would

be expected to be -epopulated within a normal growth season.

176, 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 cccupied the site and consigted
of opportunitistic species whose environmental requirements were flexi~
ble enough to allow them to occupy the disturbed areas. According to
studies by Hirsch et al. (1978) trends roward reestablishment of the
ariginal communities were noted within several montchs after discurbance
and complete recovery was approached within one vear., Victor (1974)
nated that im D'Olive Bay, Alabama, benthic invertebrate standing crop
was decreased by dredging and che mud flow was responsible for signifi-
cant prolonged loss of infauna biomass, Although an overall 2B percent
dacrease in benthic invertebrate Diomass occurred, benthic species

diversity was not significantly lowered.

177. Laboratory tests at the Corps of Fnzineers Waterways Experiment
Station, Vicksburg, Mississippi indicate that most motile imhabitants
of the substrate are able to move vertically through dredged material.
However, the physical characteristics of the sediment overburden are
very important in the process of vertical migration. The laboratory
tests sunw that when dvedged material is physically similar to that
in which the animals normally occur, there is little problem in
accomplishing vertical migration, During the tests the majority of

animals were able to migrate vertically throug! approximately 12.5
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inches of dredged material. Although these studies duplicate to some
extent the conditions which might occur during a typical disposal
operation, there are obviousl, 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 lighied or euphotic zone usual’y
accompanies increased turbidity (Sherk, i971). As a result, the most
frequently cited negarive aspect of d .dged material disposal is the
reduced photosynthetic activity due to tr: interference of light pene-
tration. However, the addition of suspended material can also stimulate
photosynthesis by increasing the available nutrients (Stern and Stickie,
1978). Turbidity and suspended materials produced as a result of
natural and/or mans activities can therefore either promote or inhibit
primary production, and can be of substantial importance. Because so
little information is available or the relationship between dredging
activities and primary productivity, it is difficulr to relate the

tine 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 Fleaper (1970) short term dredging, as in mainte-
nance operations, usually produces only temporary effects, and upon
cessation of dredging primary productivity returns to normai: levels,

Because of the amount of fines associated with the dredged material

it is expected that phytoplankton productivity would essentially be
eliminated in the irmediate area of dike comstruction during the dis-
charge operation and for a short time *hereafter until the dikes become

stabilized.

179, Suspended sediments may also affect the abundance of planktonic
forms and be of direct harm to zooplankton, fishes, and motile imerte-
brates. Several studies suggest that suspendsd particles raised by
dredging have no gross effects on rhe diversicy or abundance of zoo-
plankton nor the composition of fish eggs and larvae (Dovel, 1970;
Coodwyn, 1970). However, otner invectigations 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 meramorphosis of fish eggs and larvae as well
as other developm.ntal stages {Shar, 1971, and 1972; Livingston, et

al. 1972}. Simon and Dyer {1972) indicate that clumping 3ad flioccula-
tion of plankton with suspended particles and subsequent setrling

to the bottom decreases planktonic populations. Lackey, et al. {(1973)
and Mar..cy, 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 2t fisheg directly or
indirectiy. Direct effects according to Stern and Stickle {1978) could
include lerthal agents and rlose factors that intluence physioclogical
activities (reproductich, growth, development) or produce abrasive wear
on tissus, Indirect uflects include modifications to habitats and food
chain organisms. Recent datz, based upon weight/volume concentration

of suspuended solids, rfrom several closely monitored laboratory studies
are probably more indicative of natural responses of adult fishes to
suspended solids (Stern and Srickle, 1978). The regultr of these studiss
have indicated that adult fishes, as well as “nvertebrates, are afected
by a complex intervaction between suspended solids, zempersz ures, and
disgolved oxygen. A cvorrelation exists between r al habitat and senszi-
tivity to suspended sollds with the most tpler. . species being the

botrom dwellers while tihe filter feeders are tne most sensitive, Hign

suspended solids would be less harmful in wirter rthan in summer and
fishes as a group are wore sensitive to suspended salids than many of

the invertebrates studied o date.

181. Based o9 Stern and Stickle (1978) and studies conducted in D'Olive

*

£

v]

Bay Alabama by Vittor (1974} most fishes usually migrare out
dredging area and gross effecis to fishes are rarely observed. Patterns

of seasonal occurrence, abundance, species diversity, and conditien

tn

of the gill filaments among fishes exposed to dradgiag coperations ind
dredged material disposal generslly remain unchanged. Urder normal
circumstances fish avoid turbid waters and have the ability to ciear

membrance of accumulared silt upon entering undistrubed water, Mosr
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studies have indicated thar upon exposure to temporary increases in
turbidity and suspended material similar to that encountered in areas
where dredging or the cuisposal of dredged material has occurred ne

permanert efferts were exhibited.

182. The turbidity associlated with the open water dike copstruction and
stabilization would be aesthetically displeasing to some people. HMest
complaints from the gereral public concerning msintensance dredging and
shell dredging involve localizel turbidity and/or disturbance which for

a period of time may reduce localized Ffishing success in the vicioigy

of the operations. David (1371) found that although warer pollaticn

is perceived by the general publiic to be of increasing roncern and chat
the public has rather definite ideas about vhat constitutes a deserip-
tior. of pollution, very often aesthetic eriteria are used. 5She discovered
that the most widely used indicators of water pollution seem insulfici-nr
in light of the public definition of and concern aboulr water polluiion.
Therefore, the degradation to asthetics assotiated with the project is

r{ importance and would be minimized Lo the extent practicable.

iR3, Results of engineering nd eavironmental moniroring studies to be
conducted in conjunction with construction of the disposal islend for

tire Theodore 3hip Channel project will be utilized in development of the
disposal plan for the upper harber area. 1ilse, results of the Mississippi

Sound study tuiiently helpg conducted will be beneficial to the Mobile

Harbor protz:zt. These studies will be coupled with 2 bay usage study
to be developed and conducted during Phase I planning. The purpose of
the urape study will be to define blological productivity, gather
waier quality data, and predict recreatrional potentianl for various
sectiong of the bay. This will provide a better comparative analysis

of the environmental impacts of rhe bay disposal operations.

"34. After completion of the open water dike construction the remain-
ing rew work material from the upper bay would be placed within the
confines of the expansion area. The impacts of disposail would ke
winimal with sufficiont ponding and proper placement of rhe weirs to
provide drainage from the dispc:zal areas toward the open portioe of

the hay.
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185, Under the Brookiey Expansion Area and Gulf Disposal Plan No, 1

58,657,000 cubie sards of new work material from the lower bay .nannel
south to Theodore Channel and an average annual volume of about 4.1
million cubic yards of maintenance material from the encire bay channel
would be excavated by hydraulic dredge utilizing dump scows and row
boats to transport the material to a gulf dispcsal area, During con-

struction of the bar channel approximately 19,019,000 cubic vards of

material would be remcved by hopper dredge and dumped in

0

gulf dis-
posal area. On an average annual basis about 0.7 million cubic yards

cf 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 EFA in accordance with the 1! January 1977
Ocean Dumping Criteria developed pursuant to the Marinme Protection, Re-
search and Sanctuaries Act of 1972, PL 92-534. In the selection of the

dispcosal site tho criteria requires chat in addition to otie

*f

neTessary
or appropriate factors determined by the EPA, the fotlowing fzctors

would be considered:

#®  Coaographical position, depth of water, bortom topography and
distance from ccast;

Location in relation to breeding, spawning, nurserv, feeding
VT passage areas of living resources in adult or juvenile phases:

® Types and quantities of wastes proposed to ¢ disposed of, and
prog@sed methods of release;

Feagibility of surveillance and monitoring;

® Dispersal, horizontal transport and vertical mixing characteristics
of the ares, including prevailing current direction and velocity, if
any;

® [xistence and effects of current and previeus discharges and
dumping in the area (inciuding cumulative effects);

. interference with shipping, fishing, recreation, mineral ex-
iraction, desaliration, fish and -hellfish culture, areas of special
scientific importance and orher legitimate uses of the ocean;
® The existing water quality and ecology of the site as determined
available data or by trend assessment ar baseline surveys;
$ Potentialiry for the development or recruitment of nuisance
species in the disposal site;

® Exigrence at or in close proximity to the pite of anv significant
natural or cultural features of historical importance.

by

The results of a disposal sifre evaluaticn and designation study based oo
the above criteria would be presented in an environmental icpact sizte-

ment prepared by the EFA,
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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 Mcbile Bay in water exceeding
70 feet deep. The disposal area would cover appfoximately 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 area, are tolerant to a

high degree of stress. Their presence in abundance appears ro reflect

the influence of heavy sedimpntation of fine material from the Mississippi
and Mobile Rivers. However, it is doubtful that these forms ¢~ 14

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 nephkeloid
layer at various times of the year, but thit an abundant and diverse
standing crop is quickly establighed whenever it iIs absenc. This
suggests a high degree of ecosystem resilience. Prevailing currents
within 30 miles of Dauphin Island travel from east to west., Coose-

quently, a gradual shifring of the lighter sediments to the west is
expected,

188. A preliminary teport, completed under contract by Tereco Corporatiem

as a part of the Mississippi Sound Study, indicates suitable offshore sires
are available, based upon the summation of published and pertinent unpublished
information relative te environmental and biologiesl characteristics of thre

of the nearshore sea bottom within the study area. As shown in figure D~14
the report focuses upon those specific areas where dredged material

disposal is Iikely to cause the least damage to fe;turg§Fand processes of

greatest environmental and socfal value.

189 . The 11 January 1977 Ocean Dumping Criteria established by the EPA
require that elutriate tests and biological evaluations be performed
prior to disposal of dredged material offshere. Elurrizte results
(Attachment D-1} for gulf disposal of tha 1ewer bay materisl were
gimilar to that previously discussed for other bay sediments. The
autrient related constituents displayed a potential to be released to
the water column along with a winor increase in some of the heavy
metals concentrations, sediments collected from the main bay chanpel
near the intersection of the prupgqtd Theodore Channel exhibited the
p-112
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greatest potential for undesirable effects on the water column. ''Three
phase” (liguid, suspended particulate, and solid phase) bioassay
anaiyses required by ths EFA were performed with these sediments to
gimulate a worst-case situation. Bioassay result, contained in
Attachment D-2 indicate that there would not be any sign ficant lethal
effocts from the dredged materlal on zooplankton, Crustaceans, fish,

, . . ) . ria
infaunal bivalves, or infaunal polycheates. Aiso Mercenaria mercenar:

(infaunal bivalve) exposed to the solid phase of the dredged material

did not demonstrate a potential for bicaccumulatior of heavy wmetals,

pesticides, or pelroleum hydrccarbons.

190. As noted by letter of 2 November 1979, Appendix 3, the Environmental

e
Protection Apency has issued & statement of concurrence on the availa-
bility of Gulf disposal sites within a reasonable distance to Mobile Bay
as described in above paragraphs. Detalled site specific evaluations
will bhe conducrted next as a part of post authorization studies, The
Mohile District €OF is maintalning coordlination with the EPA relative to
the site designation requirements and procedures are heing established
for further disposal site evaluations, 1In addition, the EPA is currenciy

L1

preparing a “regional generic” EIS for the offshore area from Gulfport to
Pensacola in order to establish site designation for maintenance material

presently being placed in interim approved iareas.

191, Cumulative Impacts of the Considered Plan . In order to dztermine

the hydrological impacts 5f the considered plan , physical model studies
were conducted at the Corps of Engineers Waterways Experiment Station,
Vicksburg, Mississippi. Elements studied included tides, wvelecities,
surface cerrents, and salinities. Figure D-13 shows the locarion of
the test stations uvsed in the model. Initizl tests were conducted for
a pumber of disposal plans with a low freshwater inflow of 15,300 cubic
feet per second {cfs);. Afrer initial studies were completed more de-
tailed tests were conducted with a mean freshwataer inflow of 63,3030

cfs and a tide range of 2.3 feet at the Dauphip Island gage. Due ro
the substantial lead time required to complete the rests jo phase with
other studies for the project, the model studies were conducied prior
to optimization of chennel dimensions and refinement of disposal plans.
As such, the tests were conducted with a 50-foot deep and a 500-foor
wide channel as sugpgested by local Interests and the upper bay dis-
posal plans accounted for maintenance material from the upper harbor

channel.
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192. Although none of the model tests repregented the dimension and

exact disposal plans of this alternative, the features tested provided
an increment of 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 Peint showed the only significant difference with
a low-water elevation of 0.% feet higher than the base condition.

@ Surface maximum ebb velocities were slightly (0.4 to 0.5 Zps)
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 velocitics were not greatly
affected. Sta 6 and 8 showed slight decreases and sta 10 had a slight
intrease. Pottom maximum flood velocities were slightly reduced in the
lower reach of the channel {sta 1, 2, and 3) and also in the upper resch
at sta 9. Slight increaes occurred at sta 6 and 7.

® The percentage of total surface flow dounstream was not signifi-
cantly changed by this plan. Howev:r, the lower end of the channel was
less ebb predominant (significant reduction at sta 3). The percentage of
total bottom flow downstream was decreaced throughout meost of the channel
length (bottom flow had an increased flood predominance).

@ 1lhe surface current studies indicated that the disposal areas of
the tested plan increased ebb velocities in the channel and zlso increased
flow through the pass between Pinto Island and Little Sand Isisnd. During
strength of ebb, the diagonally cross channel velocities south of the
disposal island are increased reiative to the Gulf Disposal Plan,

@ The average surface and bottom salinity ever a tidal cycle in the
bay increased for stations in the upper bay and near the channel. Average
salinity in the lower bay was significantly reduced east of the pavigation
channel, while station salinities west of the chanpel usually increased.
There zeems to be an increased supply of saltwater from the enlarged
channel and a greater storage of freshwater in the Bon Secour Bay area.

@ Changes in maximum or minimum salinities in some regions were
quite different from those of the average salinity. In many cases, the

maximum salinity was more severely changed than was the average.
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® 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
oviter bed areas. The maximum increase was 2.1 ppt. DBottom average
salinities were increased at the areas south of thz Theodore Channel
and reduced st Whitehouse and Klondike critical areas. Status quo was

maintained at Cedar Poilnt critical area.

133, This alternative plan resulted in moderate changes in surface and bottcm
salinities in the upp.r bay. The greatest increases occurred near the channel
for both surface (+2.5 ®/oo) 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 incresse the upper bay salinities. This
finding, in conjunction with the widespread freshening of Bon Secour Bay
LS.QD/ou highest gverage top and bottom change at the station having the
greatest change), strongly suggests that Mcbile 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
four miles 55W of Mullet Point) and was 11.7 ®/o0 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 the apparent result of the deepened channel which
increases the salt wedge intrusion up the Mobile River, The dense salt
wedge apparently plugs much of the channel and restricts the southward
flow of rhe less dense freshwater which is consequently diverted within
the distributary svstem toward the eastern branch, the Tensaw, somewhere
in the upper delra. 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 ruelates 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 sali.ue waters would be replaced by riverine and
partially mixed bay waters having less salt content. Although additional

investigation 1is 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 and effect
almost every enviromnrntal feature within the bay. Some of the changes
are obviously benefiecial, others are negative or bharmful. The direction
of most of the changes is unknown. Although the impacts cannot be
analyzed in detail at this level of investigation, they include:

® A docrease in the waste assimilative capacity with rhe Mobile
River.

@ Increased turbidities aleng the eastera shore.

e Long-term alteration of wmarsh types within the Bon Secour Bay.

@ Increased oyster producing area within Bon Secour Bay with the
possibility of improved spatfal..

® Increased frequency of closure to shellfish harvesting of Bon
Secour Bay.

@ Unquantified charges in the overall nursery value of Mobile Bay.

@ Alteration of the flushing characterigtic of Mobile Bay as de-
termined by dye diffusion stedies.

@ Alteration of larvel migratory pathways.

196. The basic goal of the model studies is to develop a plan -hat will
maintain as near ar possible the existing general pattern of circulation
and the salinity regimen throughout the bay. Therefore additicnal model
tests would have to be conducted for the proposed plan during phase [ siudies
to datermine che effects of the 55-foor deep channel and required mechanisms

for offsetting significant hydraulic effects of the enlarged channel.

197. Two dredges could be operating comtinupusly during construction of
the alternative plan. in conjunction with this a2 possibility exists

that a number of dredges could be simultanecusly operating in various
portions of Mpblle Bay for an extended period., Fresently, maintenance
dredglng of the existing Mobile Barbor 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 dredge months per year
which would be accomplished with two or three dredges. The dredging of

dead reef ovster shell is conducted in the bay on a vear round basis
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Smaller dredges opetating infrequently and for much shorter periods of
time are employed in maintaining Fowl River, Dauphin Island Bay, Fly Craek,

Bon Secour River, and the Gulf Intracoastal Waterway.

198, Implementation of the considered plan would, in effect, involve open
water dispogsal of dredged material in the upper bay during the coastructicn
period. Adverse impacts associated with the variocus dredgirg projects within
the bay relate to open-water disposal. The major adverse impacts irclude
turbidity, siltation and mud flows, and loss of benrhic invertebrates.
These effects are generally localized and are confined to the duration of
the dredging operation. Since maintenance dredging of the copsidered plan
would not involve open-water disposal in the bay, the dredging-related
cumulative impacis of the project vith other activities would only occur
during the constructing period. As previously discussed the maximum

area of the bav which would be subject to excessive suspended solids
movement during construction would be 2.7 square miles committed

to the disposal area and 2,0 square miles attributed to mud flows. T7he
construction 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 Intracocastal Watcrway. Other
mentioned projects are either very small, sufficiently removed, or involve
confined disposal and are not considered to be significant relative to

the entire bay. The total maximum grea 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
implementation of the project would increase the total maximum ares of

the bay subject to excerslve suspended sulids movement from about 3.5
square miles to nearly 8.3 square miles for the period of construction

and stabllization of the dikes in rhe upper bay. Although a maximum of
B.Z square milesa may be affected if operation of all the dredges did,

in fact, overlap, the long term cumulative effects orn the bay would be

iess than under the existing maintenance disposal practicies since afrer
construction of the preoject i{s compiete the only open water disposal in
the bay would be from the intraccastal waterway and some of the other

mentfoned samall projecis.

199. Based on the discussions in Section Bof this report construction
of this alternative pian couid affect some sites of historiczl Interest.

A complece cultural resources survey would be required prior to new

channel construction and the use of new disposal areas. A remote sensing
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survey weuld have to be conducted at all water construction and dispgosa?
areés,ﬁ;ncludxnéwthe offshore site. Delineated apomalies locared withia
construction or disposal areas, if not avoided, might require an evsluation
of significance for the National Register of Historic Places in accordaace

with the National Historic Pr servation Act of 1985, FL 89-665.

200. Impact of Project on Threatened Fish and Wildlife. Implementation

of the proposed project is not expected to have siznificant detrimental
effects on threatened fish and wildlife which may appear in the area. all

of the construction activiries within the bay will be in arezs that have

been subject to disturbance by periodic maintenance dredging, dredging for
fi11, or port related activities. Proper contact has been made with zhe

U,5,. Fish and Wildlife Service implementing coordination procedures inm accord-

suce with the Endangered Species Aet of 1973, By lerter of 14 Qorrsios 1983,

-
.
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Appendix 3, the Fish and Wildlife Service, Jackson, Mississipii,
that Yalthough several Federallv listed species may occur within the preject

area, thev would nnt be affected by the sroposed activicy”

201, Adverse Environmenta} Effects Which Cannot Be Awoided., iUnavoida-
pie adverse impacts associated with the projec: would arise froz the
dredging and disposal operations which would desiruy same benthic sapu-
lations, increase turbidiry, and cause physical loss of some bay botiox
habitar and recreationalffisheries areas. Thers are alsc olber advaerse
impacts ihat can be avoided only if remedial measwures can be established.
These are associared with medifications fo overall circulsiion paiterss

iz the bav cauwsed by channel consiraction, and sites of hissovical
interest, * any, locared within the channel ulinement and disposal areas.
Secondary impacts wouid resulr from soonomic developzent of the area

enhgnted by the project construciion,

2012, Benthic populations wounid be destroved by dredging Operat ripn: due
hp

X

£

to channel construction and layers - f sediment deposited oo the bofige

fleceed

i

mud flows duriog disposal., The amourt of bay botics that wouid be
duripg construciion would be about 5.8 square wiles including; (a)il.] sguare
miles dus o widering the bav chanael, {(d)2.7 square mlies for . ex-
pansion arca and {¢32.0 square miles ariributed fo mud flows during oo
straction of the disposal aves. The 2.7 sguare smiles committed 1o the
disposal area would resul? is permanesnt loss of estuarine habliza: az)
recreational/fisheries aze of that portion of the upner bay, In addizi..
the offshore area wifected by the dredging and disposs! operaiions woald
include 0.8 square miles for modifications te the bar channe! and an un~
quantified ares committed ro che golf disposal sites. This will ks
addressed further in an EIS to be prepared by the EFA.
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203. A minor release, to the w-ier column, of nutrient related constitu-
ents and some heavy metals would occur during the open water disposal

orerationsg. The release of poliutional constituents would be supected

to be transitory and limited to the ismediate vicinity of the discharge
poiat. Reduced dissolved oxygen levels would be associated with th-
initial high levels of turbidity ani suspended solids -ear the discharze
point. Increased turbitity would remporarily reduce pholorynibesis and
hence phytoplankton, the base of many food chains, would be reduced
during the construction period. liowever, turbidicy and med Flow: can
be minimized by modifving the pipeline configurarion a: the dis arge

r poliction snd

|un

poiat, There will also be shori-term effects from a

increased noise levels during the dredging operazion

Z204,  According to model studies modificatiors to the bav
would cause 2 change in the everall salipicy distrifniion

Bav., This is the spparent resul: of the deepened channel

the sal: wedge intrusion up the Mobile River. Additional

would hsve fo te conducred for anv praposed despening mler

studies to determine the effects of the 53-toci deep channei acd if resded,

mechanisms for oifsett ng significant effects of the erolarged rhgnoel.

203, A complete culzural resources surver pf the boizon asress lo &

affected would have to be compleled prior fo <orsirsciisn, Magrélobsie-

gurveys of the areas may vevizl superous anomallies. “auwsures weuid ls .«

to be taken Lo protec! snd pressrve oplects or sites of Liglarizsi
i

significance if anv, within the channel alinecest and dizposs

206. Secondary impacis of the sian

noise. water, and airv poliution rels
ment of the area. There sould be an incrrase in oopalat ion
housing, iesdustrial acd commercial developoent, water Sorae TERRE T O
and port expansion. However, Loe patierms of growrh sre SRR IEeE o

ovecur with or without the project

207, Implementation of the pla- il enbance the long-ters pros

de-tivity of the area by providing more efficlant PoTt fariiitiag
for industrial development and by ensuring Mobil LEpGT Lay &
as a port through the mairtensnce o1 Jesizable Tegionzgl growth s

struction of the plagp




the vicinity of the Brookley Expansion area, It wouid result in some
tand use changing from res.dential to indugtrial. This crend can be
, expected to occur with or without the project and will change the long-
. term use of the area,

208. A decrease in long-term blological productivity in the bay and

nearshore area would occur as a result of the commitment of water bottoms

occupied by the channels and disposal areas. A long-term increase in
biological productivity would occur due to discontinued open water dis~
nosal of maintenance material in the bay. Constrirction of the upper

bay expansicn area would also 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 commit bay and nearshore water
bottoms to the enlarpged 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, materizls, and
energy necessary for construction and maintenance activities would alse
be irretrievable.

BROOKLEY EXPANSION AREA AND GULF DISPOSAL PLAN NO, 2, MODIFIED, (NED)

210. The Brookley Expension 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
Ares snd Gulf Disposal Plan No. 1 except for the impacts related to dispusal
of maintenance material from the lower bay. At intervals of two to three
years approximately 12,000 acres of lower bay bottem adjacent te the main
ship channel would receive dredpged maintenance material. This technique

is presently employed for maintenance of the existing project. The 55-foot
level of development as proposed would increase the average annual quantity
of material dredged from the lower bay by about 150,000 cubic yards. Thus
a total of about 2.7 million cubic yards of maintenance mﬁierial would be

disposed adijacent to the channel annually.

‘ 211. The most significant c¢oncern about disposal of larg_ei* 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
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that for the period of record, 1960 to 1976, approximately 49,600,000 cubic
yards of dredged muterial were disposed in the lower bay including 13,000,000

cubic yards of material from channel modification. Bathymetric surveys of
the disposal areas indicate that there has been a relatively small amount of

@ccumulation of the material. Judging from this information it is expected
that the increased quantities of maintenance materisl would also tend to be
redistributed by wind, wave, currents, tidal action, or fiszheries actlvities.
As discussed under the "No Action" Plan in this sectien, studies to date
indicate that the present practice of dispusal of meintenance material
adjacent to the channel results in a relatively minor biological impact,
considered to be well within the resiliency of the estuarine system.

This plan would result in onlv a reiative small increase in the present amount
of materialbeing deposited into the bay. Further studies -—ould have

to be conducted before recommending this alternative. Due to the
environmental acceptabllity of gulf disposal over bay disposal this
alternative has been dropped from further study.

GULF DISPOSAL PLAN

212, The Gulf Disposal plan varies from the preceding plans for construc-
ting areas in upper Mobile Bay for dredged material disposai in that the
plan provides for disposa’ of all the new work and maintenance in the deep
water of ﬁhe Gulf of Mexico. Other aspects of the plan in regard to the

channel construction would be the same.

213. The plan woyld involve dlspusing 143 miilion cubic yards of new work
material and an a}brase of 4.7 million cubic yards of maintenance material
annuaily in the gulf. The optimum level of development for this plen could
be constructed .4 maintained for $25,787,000 annually. The plan would
produce $4,646,000 in net benefits annually.

214, The physiochemical-biological intersactive effects nf dispose¢” of all
the material in the gulf would be similar but to a greater degree than

that discussed for the Brookley Expansion plans. These increased
quantities of r.aterial to be dumped offgshore under this plan would also

be disposed of in areas 1 and 2 (Figure D-14). As withk the other plans including

r
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gulf dipposal. These areas will require further evaluations and s-udy to
determine their acceptability. More detsiled studies for the plan could be
performed in preconstruction planning when more exact quantities of

dredged material and definite locations of disposal areas would be known,

215. Based on available date, general effects of disposal in the open
gulf are considered less detrimental than those resulting from disposal
within Mobile Bay. However, more energy would be required to implement
this plan than any other channel deepening alternative considered, and the

land enhancement benefits would be foregone.

CHANNEL WIDENIRG (LEAST ENVIRONMENTALLY DAMAGING PLAN)

216, The Channel Widening Plan differs from the preceding structural
plans primarily in that it counsidered only channel widening of the main
bay channel te reduce delays due to pericdic constrained one-way traffic

and provides a safer chaunel for the larger deep-draft vessels.

217. The main bay channel can be widened to a width of 450 feet ard
maintained for $1,395,000 annually. Net annual benefits of 53,489,000

would be realized from the planm.

218. Approximately seven million cubic yards of new work material would
be removed to the gulf for disposal along with about 4.2 miilien cubic
yards of maintenance material annually. The removal of new work and
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 resulting 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 material disposal, improved
safety conditions for 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 allpcation of significant benefi- ial and adverse effects of
‘considered plans in terms of the four basit accounts, NED, EQ, SWB, and
RD. A display of the effects in terms of the system of accounts (SA)
is also required. Contributions of the plans in detail to the four
accounts are discussed in the following paragraphs and are presented in

summaty form in tables D~14A through D- 14E,
NATIONAL ECONOMIC 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 a8 50-year period of analysis and a

6 7/8 percent discount rate. The categories within the NFD account and

8 brief explanation of the content of each are as follows:

a, value of Increased Outputs of Goods and Services. These are
the benefits ca’culated under 2stablished 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 narional
aspects of external economies from regional or local transfers, dollar

amountg in this category are not used in calculating total project

benefits.
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¢. Value of Output from use of Unemployed or Underemployed Resources...
This is a special category of benefits in which the income of otherwise
unemployed vr underemployed labor resources is considered a project

benefit,

d. Inicial and 4nnual Costs. These are the amounts, calculated under

established procedures, required for plan implementation.

e. Losses from External Diseconomies, Amounts identified in this
category &re treated in the gsame manner &8 output resulting from

external economies.

ENVIRONMENTAL QUALITY (EQ) ACCOJNT

222, This account displays the environmental gains or losses attribut-
able to each of the alternative plans. Since benefits and costs in this
category are not readily quantifiable, the SA provides concise, yet
comprehensive displays of the effects on the environment of the srudy

area. Categories within the EQ account are as follows:

8. EG Enhances. The environmental quality of an area is 2nhanced

if more or better cutputs are obtained with a plan than without irt.

b. EQ Degraded. The environmental quality of an erea is degraded
if l=8s or worse outputs are obtained with a plan than without it.

c. EQ Dastcoyed. An area's environmental quality is defined as
destroyed when a natural resource is deg.aded to the extent that it
cannopt be regenevated by natural processes. TFor exampl:, draining

& marsh would normally be taken as the degtruction of that environment.
S0CIAL WELL-BEING (SWB) ACCOUNT
223. 1Included in this account are those items (benefits or costs) which

are usually referred to as intangible or non-quantifiable. Within this

sccount are the following categories:
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8. Adverse SWB. TItems 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 wmometarily,
it 18 included here and in the NED account as a benefit eor cost.

¢, 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,_puch as urban, rural, etc.

d. Effects on Health, Safety and Community Well-Being. Signifi-

cant impacts on these parameters are documented in this category.

e. Effects on Educational, Cultural and Recreation Opportunities.

Significant impacts on these parameters are described.

f. Injurious Displacement of People and Communtiy Disruptions.
1f such impacts are identified, measures undertaken to avoid or mitigate

the effects will also be included.

REGIONAL DEVELOPMENT (RD) ACCOUNT

224, This account contains available information on benefits or costs
which are assignable to a specific gengraphical area (other than the
Nation). Categories within this account include the following:

8. PRegional Income and Employment. Items in this category would
apply to location effects on regioual incomwe 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 yuslitative descriptions of benefits will be used,
thereby svoiding potentially misleading quantification.
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b. TInduced Economic 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 alternativa.

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 rest of the Nation must be shown. In the Mobile report, three
regions are shown for which effects have becn identified. They are:

(1) the study area, consisting of Mobile and Baldwin Counties 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 tha port and the G.lf of Mexico,

including the Mississippi Seound; and (3) the rest of the Nation.

226, Throughout the display, there will be numerical {ootrotes and
asterisks. The numerical notations refer to information associated with

the timing, uncertainty, exclusivity, and actuality of the effect described.
The asteriskrs note items included in those specifically required by Section

122, PL91-A1]1. Below is an index of the notations.

TIMING EXCLUSTIVITY
1. 1Impact is expected teo occur prior 7. Overlepping entry; fully mone-

to or during implementation of the plan. tized in NED a&ccount.

2, Impact is expected within 15 years 8. Overlapping wntry; not fully

following plan implementatien. monetized in NED account.

3. Impact is expected in a longer
time frame (15 or more years) following

implementation.
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AUTUALITY

UNCERTAINTY 9. Impact will occur with

4. The uncertainty associated with implementation.

the impact is 507 or more, 10. TImpact will occur only when

5. The uncertainty is between 107 specific additional actions are .
and 50%. carried out duriuz implementation.

6. The uncertainty is less than 10%. 11. Impact will not occur because
necessary adlitional actions are
lacking.

TABLE D- 144
SYSTEM OF ACCOﬂNTS
Plan: "“NO ACTION"

Location of Impacts

Effects Study Area Larger Area Rest of
The Nation

1. National Economic

Development

a. Positive No direct beneficial effects on a lecal or netional

scale,

b. Negative No direct committment of local or national resources,
2. Environmental

Quality

a. EQ Enhanced No enhancement of environmental resources.

b. EQ Degraded Disposal of maintenance material from the bay and

bar channels would continue to disrupt the benthic
compunities at the disposal sites. Disposal mounds

and their possible effects on circulation would
continue to persist in the upper bay.

c. EQ Destroyed No environmentsl resources would be irretrievably
lost as a result of dredging the bay or bar channels.
Utilization of the upper harbor disposal areas would
eliminate 135 scres of reestablished prime marshland.

b. EQ Degraded The environment of the upper bay would continue to
be stressed due to existing high rate of filling by
natural and dredged material deposits.

c. EQ Destroyed No environmental resources would be irretrievably lost.
3. Social Well-Being '

a. Beneficisl Health, Safety and community well-being would be
unaffected; educational, cultural and recreation
opportunities would not be influenced.

b. Adverse No unfavorable effects. ety

e
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Regional

Development

a. Beneficial No siguificant effects on income, employment or
economic growth of the reglion.

b. Adverse No unfavorable effects.
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TABLE D-14B :
SYSTEM OF ACCOUNTS
PLAN: Brookley Expsnsion Area and Gulf Disposal

Index of footnotes:

Acgounta
1. National Eco~
noaic Development
- . -&. Beneficlal
. Impacts
L 7(1) Annual trans-
portation
o savings
v+ (2) Land Enhsnce-
N -ment
b. Adverse Im-
pacts ]
(1) Project first
{2) Annual Chargcs
c. B/C Ratio
{total)

-
|
=]

!
H
'
i
'
i
2
'.

Plan Ko. 1 (Modified) 55x550-ft. Main Channel

LOCATION OF IMPACTS

Within the
iomediate
planning area

Within the
rest of the -
study area

(SMSA)

Within a
larger area
sffected by

the plan (BEA)

$2,697,000
2,6,9)

Within the
rest of the
nation |-

$44 ,530,000 &
$ 3,479,000 %

NED ACCOUNT
“ktion-Federal costs
allocated to the
state. Includes
the additional .
5% required by . .

Pres. Water Policy.y-

$30,433,000
(z ,6,9

$240,105,000 |

$ 18,549,000
1.5

Timing
1. Impact is expected to

cccur prior to or during

implementation of the plan.
2, Impacc is expected withiu

15 years following plan
imple.entation.

3. Impact is expected In a
longer time frame (15 or
more years following im=-
pleaentation.)

Uncertainty

4, The uncertainty asso-
clated with the impact

is 50% or more.

5. The uncertainty is
between 107 and S50%.

6. The uncertainty is less
10%.

Exclucively

7. Overlapping entry;fully
monetized i1n KED account.
8. Overlapping entcy; not
fully monetized in NED
account,

Actuality

9. Inpact will occur. with
irplerentation.

10. Impact will occur only
when specific additional
actions are carried out
during icplementatios.

i1l. Impact will tot oceur
because neccessary addi-
ticnal actions are lacking.

Section 122 *Items required -

by Sec.122 & ER 1105-2-10%."
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TABLR D-148

‘éQ Account
&. Beneficial
v Inpacts

Ta'p-{l) Man-made resourcesf Significantly en-

B

b. Adverse Impacts
(1) Afir Quality »

. .. 2) Noise Leval Changei* Signi‘icant effec
jus to incressed por faciliries(2,5,10}]

v - oo e e A e e ————

PT.:"1:

SYSTEM OF ACCOUNTS

Brookley Expansion Area and Gulf Dispossal
Plan No. 1 (Modified} 55x550-ft. Main Channel

LOCATION OF IMPACTS

Within the Within the

immediate rest of the

planning area study area
(SMSA)

| the plap igg!)

Within a
larger area
affected by

Within the
rest of the
pation

{2) Natural rescurces*

hance inductrial

& port facilities
(2,6,10)
Opportunity existis |
for improving cir-
culation in the
upper bay below th
disposal arez and

lnorth of the Theoddre

Channel by discon-
tii iing exi:ting

Imethc.ls of dispnnil

maintenance material
alongside the main {
ship channel,

The major factor i
the number & type
of indusery(2,5,10

- .
11. Impact will

not occur be-
Cause Necensary
additional ac-

 tions are lacke
|ing.
Section 122 +

Itams required
by Sec. 122 &

{ER 1705-2-105.

Index of footnotes:
Tining

1. Impac+ is expected
to occur prior to or
during implementation
of the plan.

2. Inpact is expected
within 15 yesais fol-
lewing plan melzmeu-
tation.

3. Impact 1s expected
in a2 longer time fra=
{15 or nore years fol:
lowing izplecentation;

. Uncertaintz

4, The uncertainty
associated with the
impact is 507 or more
5. The uncartainty is
ovetween 107% and 50Z,
§. The uncertainty is
less thao 10%.
Exclusiveiy

7. Overlapping entry:
fully monetized in
NED account,

8. Overlapping entry;
oot fully monetized
in NED account,
Actuali.y

9. Impact will occcur
with implementaction.
10, Irpact will occur
only when specific
addicional actions ~
are carried out duriwy
isplenentatioa,




TABLE D-14B
SYSTEM OF ACCOUNTS

PLAN: prookley Expansion Area and Gulf Disposal | Index of foatnotes.
Plan No. 1 (Modified) 55x550-ft, Main Channel Timing

: 1. Impact is’ expected to
! occur prior to or during'

- implementatién of the plam.
LOCATZON OF IMPACTS 2. Impact is'expected within
15 years following plan '
implementatcion.

Within the Within the Within a Within the
immediate rest of the larger area rest of the i;nézgaizrtsfizzznzig 2: .
planning area rtudy area effected by naticn more yearg following im=
(3) Water Quality” _(SMSA) the plan (BEA) ' = plementation.)
Minor release of - Uncertainty ° Co.
heavy metal at , ‘ | 4, The uncertainty asso-
o dredging and dis- ‘ N ciated with the impact
o posal sites. As- . : ' is SU% or moye.
W similative capaci; , 5. The uncer{ainty is
. ty of Mobile RlveT‘ 3 between 10% &nd 50%.°
will be slightly | 6. The uncertainty i3 less
1 rEducedc(lsng) 10%,
(4)Natural Resources* Benthic communi- : i Exclusively '

ties dirupted due : !

to placement of wonetized in'NED sécount.’
material in the 8. Overlapping entty: not

Gulf disposal sitel '- é ‘ fully monétited in NED
and in nearby ares ' aceount,

7. Overlappl?g entry;fully

surrovnding pro-

| i Actuality i
posed upper bay . 9. Impact will occur with
£111 area. Channe} | inplementation.

widening would de-
creass benthic pro
Jduction in approx.
700 acres. of the
bay (1,%,9)

1Q. Empact wlll cccud only
wher specific additional-
P , actions are carried out

l during implementation.
1i. Impact will not occur
becalitse neccessary addi-°
tional actions are lnckin;. B
Sectfon 122 *Itecs required
by Sec.122 & ER 1105-2-105.

i P,



TABLE D-14B

= e e e =

{(5) Esthetic Values*

kA% |

(6) Salinity Changes

c. EQ Destroyed
Natural Resource

PLAN:

SYSTEM OF ACCOUNTS

Brookley Expansion Area ard Gulf Disposal

Plan No. 1 (Modified) 55x550-ft. Main Channel

LOCATION OF IMPACTS

Within the Within the

immediate rest of the

planning area study area
(SMSA)

Within a
larger area
affected by

the plan (BEA)

Adverse visual and
odor effects asso-
ciated with in~-
creased Industrial
and commercial
development and
dredging (1,5,9)
Denser saltwater
will he introduc"a

up into Mobile Ra
due to larcer shi:
ChﬂMEI (3 5 6’ 9)

1,710 Acres of
%* bay bottom con-
verted to fast-
land.

Within the
rest of the

nation

Index of footnoutes:

Timing

1. 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 expected in a
longer time fraze (15 or
more years following im-
plementation,)

Uncertainty

4, The uncertainty asso-
ciated with the impact

s 50%Z or more.

5, The uncertainty is
between 107 and 50%.

6. The uncertainty is less
10%.

Exclusively.

7. Overlapping entry;fully
monetized in NED account.
8. Overlapping entry; not
fully monetized in NED
account,

Actuality

9, Impact will occurwith
implecentation, .
10. Impact will occur only
when specific additional
actions are carried out
during implereutation.

11. Impact will not occur
because neccessary addi-
tional actions are lackirg,
Section 122 *Items required

by Sec.122 & FR 1105-2-105. °




’ 1351;-0—148” .

3. SWB Account

[
L)

.

a. Beneficial
Impacts
“(t.) Pronerty
~ Values
{2) Public faci-
lities and
services®

b. Adverss

' Impacts

(1) Relocation of
People

__SYSTEM, OF ACCOUNTS

PLAN: pBrookley Expansion Ares and Gulf Disposal
Plan No.l (Modified) 55x550~ft. Main Channél

LOCATION OF IMPACTS

Within the Within the Within a Within the

immediate rest of the .larger area rest of the

planning area study arsa affected by nation
(SMSA) the plen (DEA) |

None

Additional land ' '
made available ‘
for port facility
development (2,65,9]

Possible relocation
of housing adja~
cent to p

£111 ares (1,5,9)

Index of footnotes:

Timing

1. Impact 1s expected to
occur prior to or during
implementation of the planm.
2, Impact is expected within
15 years following plan
implementation.

3. Impact i3 expected in a
longer time frace (15 or
more years following ime
plementation.)

Uncertainty

4. The uncertainty asso-
ciated with the impact

is 50% or more.

5. The uncertainty is
between 10% and 50%.

6. The uncertainty is less
10%. '
Evclusively

7. Overlapping entry;fully
eonetized in NED gccount.,
8. Overlapping entry; not
fully monetized in NED
account,

Actuality

9. Impact will occur with
implementation.

10. Impact will occur only
when specific additional
actions are carried out
during implementation.

11. Impact will not occux
bacause neccessary addi-
tional actions sre lacking.
Section 122 *Items required

by Sec,122 & ER 1105-2-105.




TABLE D-14B
SYSTEM OF ACCOUNTS
PLAN: Brookley Expansion Area and Gulf Disposal Index oi footnotes:
Plan No. 1 (Medified) 55x550-ft. Main Channel. Timing

1. Impact is expected to

_ occur prior to or during
implementation of the plan.

LOCATION OF IMPACTS 2, Impact 1is expected within

15 years following plan

implementation.

Within the Within the Within a Within the 3. Impact is expected i
immediate rest of the larger area rest of the - 1' P (i sfe pec f, na

planning area study area affected by nation U- onger mef i;me (15 ox
(2} Relocation of (SMSA) the plan (BEA) . more years follovlng im- i
: plementation.) :
business® No significant : . Uncertainty i
| Fffects (3,5,10) : . : 4, The uncertainty asso- :
(3) Relocation of No effects o ciated with the impact !
o farmsk , o is 50% or more. !
1(4) Community Growth No significant No significant . , 5. The uncertainty 1s r
2 effects (3,5,i0) | effects (3,5,10) ' between 10% and 507, ’.
(5) Community Co- Implementation of 6. The uncertainty is less .

hesion this plan would be L0%. 5

in line with- stated Ex

Exclusively
umupunity econ:fic 7. Overlapping entry;fully
80§18. Can:n ty monetized in NED account. !
coliesion as it now 8. Overlapping entry; not !

xists would not fully monetized in NED
dicrupted. accoint. '
Actuality i
9. Impact will occur with :
. implementation, ' [
1 - - ' 10. Impact will occur only |

when specific additional
acticne are carried out

during implementation. :
il. Impact will not occur b
because neccessary addi- ’

tional actions are lacking.

Section 122 *Items recuired :
by Sec,122 & ER 1105-2-105, "




TABLE D-14B

4, RD Account

a. Beneficial
Impacts

{1} Regional
Growth*

LET-q

{2) Tex Changes™

(3) Employment®

b, Advarss

SYSTEM OF AC

PLAN: Brookley Expansion Ares snd Gulf Disposal
Plan No.l (Modified) 53x550~ft. Main Chaansl

LOCATION OF IMPACTS

Within the Within the

immediate rest of the

planning area study area
{SMSA)

wWithin a
larger ares
affectad by

the plan (BEA)

This plan would
create a minor
employment growth
(3,6,10)

Local money fnr
conatruction &
meintenance (1,5,9]

Minor increase in
business & indus-

port would result
in increased em-
ployment (3,5,10)
No unfavorable
regionsl affects.

Commerce & Employ~

try related to thai

Enhance businesses

and employmant,
(3,5,10)

mant would affect
tax revenues.(3,5,1

Increased amploy~
ment (3,5,10)

Within the
rast of the
nation

Enhanca commar=
cial businesses,

fltm!ng & industry

Commarce would af-
fect tax revenuss,
D) (3,5,10)

Comnerce would

affect Paderal
tax Tevenuess
(3,5,10)

b

Index of footnotes:
Timing '

1. Impact is expected to
occur prior to or during

implementation of the plan.

2, Impact is expected withlnf

15 years following plan
implermentation.

3. Impact is expected in a
lenger time frame (15 or
more years following im-
plementation,) -
Uncertaintv

4, The uncertainty asso-
clated with the impact

is 50% or more.

5. The uncertainty is
between 107 and 50%.

6. The uncertainty is less

10%.

Exclusively.

7. Overlapping entry;fully
monetized in NED account.
8. Overlapping entry; not
fully monetized in NED
aczount,

Ac-uallity

9. Impact will occur. with
implementation.

10, Impa<t will cccur only
when specific additional
actions are carried ocut
during implementation.

11, Impact will not occur
bucause neccessary addi-
tional sctions are lacking.

§ection 122 *Itecs reguired

by Sec,122 & ER 1105-2-105.

T T, Sed Sy SeE
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T2.BLE D-14C

SYSTEM OF ACCOUNTS

Accounts
1. National Eco-
nomic Developmen
a. Beneficial
Inpacts
(1) Anrival trans-
¥ portation sav-
w ings

1577“T2)‘Land-Enhance¢

_ment
. b. Adverse Im-
~ pacte
- (1) Project first

cost. J
{2} Annual charge
c. B/C Ratio
{total)

PLAN: Brookiey Expansion Area and Gulf Disposal
Plan No, 2 (Modified) 55550 ft. Main Channel

LOCATION OF IMPACTS

Within the
{immediate
planning area

Within the
rest of the
study area

{SMSA)

Within a
larger area
affected by

| the plan (BEA)

Within the
rest of the
nation

$2,697,000
(2,6,9)

L]

$44 ,530,600 %4

$ 3,479,000k

NED ACCOUNT
wNon-Federal cost

liocated to the
tate. Includes

the additional’

required by Pres

$30,433,000
2,6,9)

$240,105,000

$ 18,485,900
l- 5

dent's water poltg1

Index of footnotes;

Timing

1. Impact is expected to
gccur prier to or during
implementation of the plan.

‘2. Impaet is esxpected wiikie

15 years following plan
implementation.

3. Impact is expacted in a
longer time frame (15 or
more years following im-
pleczentation,)

4. The uncertainty asso-
ciated with the impact

is 50% or more.

3. The uncertainty is
between 107 and 507%.

6. The uncartainty is less
10%.

Exclusively

7. Overlapping entry;fully
monetized Iin NED acrount.
8. Overlapping entry; not
fully monetized in NED
account.

Actualit-

9. Ivpact will peccur with
implementation.

10, Impact will occur only=
when specific additicral
actions a2re carried out
during implecentation.

11. Irpact will not occur
because neccessary addi-
ticaal actions are lackirg.

Secticr 122 *Items required

e

-

e



u!.!! D-14C
SYSTEM OF ACCOS

PLAN: Broo%lay Expansion Ares and Guif Disposal
Plan No. 2 (Modilled) 5ix550-ft. Main Chann.l

Index of footnotes:
Timing

1. Impact i{s expected
to gccur prior tn or
during implementatica

of the plan.
2. Impact is expected .
J.OCATION OF IMPACTS within 15 years fol-
- towing plan tmplueu- '
: - tation. ,
Within the Within the ‘ Within a Within the 3. Impact is expected
immediate ~est of the larger ares rest of the in a longer time frame
planning area “study  area affected by - naticn | {15 or more yearr fol-
;EQ (SM3A) the plsn (BEA) i loving implementa :ion)
Account ‘ : Uncertainty :
¥ &, Beneficlal ‘ ) ‘ i ; &. The uncertainty
- Impacts . , associated with the
(1) Man-made resocurces) Significantly en-: P impact is 507 or more.
hance industrisl ° : 5. The uncertainty is -
& port facilities between LO%. and 50%.
(2,6,10) ' 6. The uncertainty is
. {2) Natural rssources® Opportun:l.ty exhts less than IO%.
' " for improving cir- Exclusively .
culation in the 7. Overlapping eatry; -
_upper bay below the © fully monetized fn
idisposal area and . o __ __} VED account. ;.
north of the Theodore : 1!. Impact wilt 8. Overlapping eatry;
Charnel by digcon- oot ¢ rcar bee not fully monetized
tinuing existing . SAlUS icesspry 1o m.accomt.
,me!:hods of dispos‘lf‘ additional ace Actuality ‘
m:'mtenance material | tions are lack- 9. Impact will occur
aiungside the main Lig. widi laplexentatioca.
b ad Iopacts _ship channel. Seciion 122 ® mixnpacz will oceur |
« Advarse c : T ans Te qul._r.d only when specific
{1) Atr Quality » i'l?h\n major factor 14 'o, Sec, 122 & adiitfonal actions ~
- the number ?;gsppm 1R 1103-2-105, are curtied.wt. dnri‘.ng
of indugtry implementatioa,
'2) Noise Imnl Chmsol* Significant effac
: que to increased po !actlitlu(z.i.lﬂ)i
i A v ik -l e N S g e s g e e S P <P e, = - )

]




TARLE D-14C
SYSTEM OF ACCOUNTS

PLAN: Brookley Expansion Area and Guif thpoial Flan
No. 2 (Modified) 55x550-ft. Main Channel

LOCATION OF IMPACTS

Within the Within the Within a Within the
immediate rest of the ' larger area rest of the
planning area study area affected by nation

3, VWater Quality* | {SMSA) the plen (BEA) :

Minor release of .
heavy metal at ]
{dredging and dig=-
posal sites, Ag~
similative capaci-
ity of Mobile River
will be slightly
reduced (1,6,9)

or=1

4. Natural Re-

sources* Benthic communitieg
disrupted due to
placement or dredgt
ed material in the
gulf disposal sites,
lower bay, and in
|nearby areas sur-
rounding proposed
upper bay fill ares.
hannel widening
pould decrease bent
jthic productivity

o approx. 700

cres of the bay
(1,6,9)

Index of footnotes:

Timing

1. Impact is expected to
occur prior to or during
implementation of the plan,
2, Impact is expected within
15 years following plsn
implementation,

3. Lopact is expscted in a
longer time frace (15 or
more years following im-
plementation,)

Uncertainty

4. The uncertainty zsso-
clated with the impac:

is 50% or more.

5. The uncertainty is
between 107 and 507.

6. The uncertainty is less
10%.

Exclusively

7. Overlapping entry;fully
monetized in NED account.
8. Overlapping entry; not
Eully monetized in WED
account,

Actuality

9. Impact will occur with
Implementation.

10, lmpact will occur ealy
when specific additional
acticns are carried out
during implementation.

11, Irmpact will not occur
because neccessary =ddi-
tional actions &ve lacking.
Section 122 *ltems required

by Sec.122 & ER 1105-2-105.



TABLE D-14C
SYSTEM OF ACCOUNTS

5, Esthatic
Values¥*

T-d

o
.

Salinity
Changes

ﬂ.‘EQ Dastroyed

Natural Resources 1,710 Acres of

A Sl T

PLAN: Brookley Expansion Area and Gulf Disposal
Plan No. 2 (Modified) 55x550-ft. Main Channel

LOCATICAH OF IMPACTS

Within the Within the Within a

immediate rest of the larger area

planning area study area affected by
(SMSA) the plan (BEA)

Adverse visual and
odor effects as-
gociated with in=
creased industrial
and commercial de-
velopment and
dredging.(1,5,9)

Denser saltwater
*:11 be introduced

up into Mobile Bay
due to larger ahip;
channel. (1,6,9)

bay bottom con=
vartad to fast-
land

Within the
rest of the

nation

Index of footnotes:

Timing

1. Impact is expected to
occur prior to or luring
implementation of the plan.
2. Impact is expected within
15 years following plan
implementation.

3. Impact is expected in a
longer tire frame (15 or
more years following im=
plementation,)

Uncertainty

4, The uncertainty asso=
ciated with the impact

is 50% or more.

5. The uncertainty ig
between 10% and 50%.

6. The uncertainty is less
10%, '

Exclusively

7. Overlapping entry;fully
monetized in NED account.
8. Overlapping entry; not
fully moretized in NED
account,

Actuality

9. Inpact will occur with
inmplementation.,

10. Zmpact will occur only
whieti specific sddicioral
actions are carried cut
during implerentation.

1i. Impact will not occur
because neccessary addi-

. tional actions are lacking,

Section 122 *Items required
by Sec,122 & ER 1105-2-105.
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TABLE D-14C

SYSTEM OF ACCOUNTS

3. SWB Account

PLAN: Brookley Expansion Area and Gulf Disposal
Plan No. 2 (Modified) 55x550-ft. Main Channel
LOCATION OF IMPACTS
Within the Wiihin the Within a within the
immediate rest of the larger area rest of the
planning area study area affected by

(SMSA)

the plan (BEA)

a. Beneficial
Impacts

Ei {1) Property
- Values

{2) Public
facilities
and servicesd

b. Adverse
Impacts

(1) Relocation
of people

None

Additional land
made available
for port facili-
ty development
{(2,6,9)

Possible re~
location of
housing adja-
cent to propose
fill axea (1,5,

Ty

nation

Index of footnotes:

Tiwing

1. Impact 1s expected to
nceur prior to or during
implementation of the plan,
2, Tmpact is expacted within
15 .years following plan
implementation.

3. Imract is erpected in a
lorger time frame (15 or
more years following im-
plementation,)

Uncertainty

4, The uncertainty asso=-
ciated with the impact

is 50% or more.

5. The uncertalnty is
betveen 107 and 50%.

~ 6. The uncertainty is less

10%Z.

Exclusively

7. Overlapping entiy:;fully
monetized in NED account.
8. Overlapping entry; not
fully menetized in NED
account.,

Actuality

9. Impact will occur with
implerentation. “
10, Impact will occur only
when specific additional
actions are carried out
during implesentation.

11. Impact will rot occur
because neccessary addi-

- tional actions are lacking,

Section 122 *Items reguired
by Sec.122 & ER 1105-2-105.




. TABLE D-14C

‘{2) Relocation of

bus ness®

=]

]

[

& .

{2) Relocaiion of
farma*

(ﬁJ~Ch-uun1£y
growth

' - {5) Community
Cohasion

SYSTEM OF ACCOU

PLAR: Brookley Expansion Ares aod Gulf Disposal
Plan No. 2 (Modified) 55x550-ft. Main Channel

LOCATION OF IMPACTS

Within the
inmediate
planning area

Within the
rest of the
study ares

(SMSA)

No significant
effects (3,5110)

No effects

No significant
effects (3,5,10)

Implementation of
this plan would
be in line with
stated community
ecchomic goals.
Community cohesios
as it now sxists

rupted,

would not be dis-

Within a
larger area
affected by

| Within the

rest of the
nation

No significant
effects (3,5,10)

the plan (REA)

Index of footnotes:

Timing

1, Impact is expected to
ocecur prior to or during
implementation of the plan.
2, Impact is expected within
15 years following plan
implementation.

3. Irpact is expected in &
longer time frame (15 or
more vears following in-
plementation.)

4, The uncertalnty assa-
ciated with the impact

is 504 or more.

5. The uncertsinty 1is
between 107 and 507%.

6. The uncertainty is less
1w‘.

Exclusively

7. Overlapping entry;fully
monetized in NED account.
8. Overlapping entry; not
fully monetized in NED
account.

Actualicy

9. Impact will occur with
ioplementation.

10. Impact will occur oanly
when specific additional
actions are carried out
during ioplecectation,

11. Impact will not cccur
because neccessary adai-
tional actions are lackingz.
Section 122 *Items required

by Sec.122 & ER 1105-2-105.




_TABLE D-14C .
SYSTEM OF ACCOUNTS

PLAN: Brookley Expansion Area and Gulf Disposal Index of footnotes:
Plan No. 2 (Modified) 55x550-ft. Main Channel | Iiming

1. Impact is expected to
occur prior to or during

. implementation of the plan.
LOCATION OF IMPACTS 2. Impact is expected within
15 years following plan
Within the Within the Within a Within the ;mpijme“tat1°“‘
] . Impact is expected in a
immediate rest of the larger area rest of the longer time frame (15 or
planning area study area affected by nation mor; years following im-
{SHSA) the plan (BFA) : plerentation,)
4. RD “°°9““° Uncertainty
a. :::::::1'1 4, The uncertainty asso-
o (1) Regional This plan would J Enhance buginesses| Enhance commercia :za§g? :it;O::e impact
- Growth* t;eata a minor and employment(3, |businesses, farmin 5 Ih; uncertainty is
= ployment growth | 5,10) |&industry (3,5,10) between 0% and 50%.
(3,6,10) ‘ : 6. The uncertainty is less
{2) Tax Changes* | Local money for Commerce & employ- Commerce would Commerce 10%.
jconstruction & ment would affect | affect tax re- { would affect Exclusively
maintensnce(l,5,9)tax revenues.(3,5,19)venuse (3,5,10) [ederal tax 7. Overlapping entry;fully
| revenues(3,3, monetized in NED account.
- 10) 8. Overlepping entry; not
(3) Exployment* Minor increase in | Increased employ- 3 fully monetized in KED
business & indus~-| meat (3,5,10) ‘ : account,
Ty related to the Actuvality
rt would result ' 2. Impact will occur with
in increased em- | _ I implerentation.
bloyment (3,5,10) ' 10. Impact will occur only
b. Adverae No unfavorsble when specific additional
reglonal effects actions are carried out

durinj, implementation.

11, Impact will not occur
becaise neccessary addi-
‘tional actions are lacking,
Section 122 *Items required

. - . by Sec.122 & ER 1105-2-7.05.




_TABLE D-14D ' i

SYSTEM OF AC ‘

PLAN: Gulf Disposal

LOCATION OF IMPACIS

Accounts
1. National Econo-
? mic Development

I. Beneficisl Im-
plctl

(1) Annusl trans«
portation sav-

ings :
b. Adverse InpsctJ

(1) Project ficst
cost
"~ {2) Annual charges
" ¢, B/C Ratio
(total)

Within the Within the Within a Within the
immediate rest of the larger area rest of the
plaaning area study area affected by nation
(SMSA) the plan (BEA) _ |
$30,433,0n0
(2,6,9)

$ 1,733,000% 24,054 000

$20,690, 000wk FJIG,QG&,DOO
1.2

NED ACCOUNT
**Non-Federal costs
tllnﬂated,tothc ' o .
tatea. Includes

. h.-nd&itignar )
:uiuit!d by Pres:
lidout 's water policy.

. 6. The uncertainty is less

Index of footndtes:

Tining

1, 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 expected {n a

longer time frame (15 or
more years followiug im-
plementation.)
Uncertainty

&. The uncertainty asso~
clated with the impact
is 50% or more.

5. The uncertainty 1is
between 10% and 50%.

10%.

Exclusively

7. Overlapping entry;fully
monetized in NED asccount,
8. Overlapping entry; not
fully monetized in NED
account.,

Actuality :
9. Impact will oceur with
implerentation.

10. Impzct will occur only
when specific additional
actions are carried out
during implementation.

11. Impact will not occur
because neccessary addi-

[T ORI VRO LN S ——

. tional actions are lacking,
Section 122 *Items required
. by Sec,122 & ER 1105-2-105.




TABLE D-14D
SYSTEM OF ACCOUNTS

2. EQ Account
a. Beneficial
Impacts

Man-made
resources™®

(1)

9y1-q

Natural Re-
sources®

b. Adverse Im-

pacts
(1) Afr Quality*

Koise lewvel
Changes*

(2)

PLAN:

Gulf Disposal

Index of footnotes:
Timing

1. Impact is expected to
pecur prior to or duving

LOCATION OF IMPACTS

implementation of the plan.
2., Impact is expected withir
15 years following plan

Within the Within the Within a

immediate rest of the larger area

planning area study area cffected by
{SMSA)

Within the
rest of the

nation

implementation,

3. Iopact is expected in a
longer time frazme (15 or
more vears following im-

| compared to ™no

existing methods

|Minor Increase duJ

No significant
action"

Circulatior in the
upper bay improved
by discontinuing

of disposing main-
tenance material

alongside the mafn
ship channel(l,6,9]

No significant im{
act ~owpared to
"no act:ion”

to construction
activity (1,5,9)

the plan (BEA)

plecentation.)

Uncertainty

4, The vncertalnty asso=-
ciated with the impact

is 5% or more.

5. The uncertainty is
between 107 and 5304,

6. The uncertainty is less
10%.

Exclusively

7. Overlapping entry;fully
monetized in NED account.
8. Overlapping entry; not
Fully monetized in ¥ED
mccoant,

Actualicy

9. Impact wiil occur with
implementation.

10, Impact will uvccur only
when specific additional
actions are carried out
during implecentation,

I1. Impact will nor cceur
because neccessary addi-
tionzl actions are lacking.
Section 122 *[tems required

__by Sec.122 & ER 1105-2-195.




TABLE D-14D
SYSTEM OF ACCOUNTS

{3) Water Quality*

. {&) Natural Re-
sources¥

ivi-q

X5) Esthetic vilueﬁ* Adverse visual

(6) Salinity
- Changes

PLAN: gulf Disposal
LOCATION OF IMPACTS
Within the Within the ¥Within a Within the
immediate rest. of the larger area rest of the
planning area study area affected by

Minor release of
heavy metal at :
dredging aud dis- '
posal gites (1,6,9)

Benthic communitiep
disrupted due to

placement of dred-
ged material in th

[hannel widening
would decreaze
‘benthic producti-
vity in approx.700)
acres of the bay
1,6,5)

effects assoclate

Denser saltwater
will be introduce
sp into Mobile Bay

rhannel (1,6,9)

gulf disposal sitep

_1SM3A) the plan (BEA)

with uredging(l,5,8)

due to larger shi ’

nation

Index of footnotes:

Timing .

1., Impact is expected to
occur pricr to or during
implementation of the plan.
2. Impact is expected within
15 years following plan
implenentation,

3. Izpact is expected in a
longer tirme frame (15 ox
tnore years following im-
plerentation.)

Uncertainty

4, The uncertalnty asso-
ciated with the irpact

is 50% or more.

5. The uncertainty is
tetween 107 and 50%.

6. The uncertainty 1s less
10%.

Exclusively

7. Overlapping entry;fully
monetized iz NED account.
8. Overlapping eatry; oot
fully monetized in NED
account,

Actuality

9. Izpact will occur with
implementation, ,
10, Impact will occur only
when specific additional
actions are carried out
during implementation,

11. Impact will not occur
because neccessary addi-
tional actions are lacking.
Section 122 *Items required

by Sec.122 & ER 1105-2-105.




TABLE D-14D

SYSTEM OF ACCOUNTS

c¢. EQ Destroyed

3. SWB Account

a, Beneficlal
Impacts

(1) Property
Values
(2) Public faci-~

lities and
services¥®

gri-a

b. Adverse

Impacte

{1) Relocation of

People

PLAN: Gulf Disposal

LOCATION OF IMPACIS

l Within the

Within the Within a
nmediate rest of the larger area
tanning area study area affected by

: (SMsa) the plan (BEA)

Within the
rest of the

nation

No resources will
be irretricvably
loato

No significant im-
pact

Increase in ser=
vices due to lower
traneportation
coets (1,6,10)

No impact

Index of footnotes:

Timing

1. Impact is expected to
occur prior te or during
implementation of the plan.
2, Impact is expected within
15 years following plan
implementation.

3. Impact is expected in a
lonzer time frame {15 or
more years following im-
plerentation,)

Uncertainty

4 The uncertainty asso-
ciated with the irpact

ie 50% or more.

5. The uncertainty is
between 10% and 50%.

6. The uncertainty is less

10%.

Exclusively
7. Overlapping entry;fully

menetized In NED zccount.
8. Overlepping entry; not
fully monetized in NED
account,

Actrvality

9. Impact will eccur with
implementation. ,
10. Impact will occur only
wher specific additional
actions are carried ocut
during irplementation.

11, Impact will not occur
because neccessary aldi-
tional actions are lacking,
Section 122 *Items required
by Sec.122 & ER 1105-2-105.




TABLE D-14D
SYSTEM OF ACCOUNTS

?
[N
£
L)

{(2) Relocation

of business®

{3) Relocation

of farms¥

{4) Community
Growth

(57 . Community
Coheaion

PLAN: Gulf Disposal
LOCATIUNR OF IMPACTS
Within the Within the Within a Within the
immediate rest of the larger area  rest of the
planning area study area affected by ' nation X
{SMSA ‘

No effects
No effects

Insignificant
impact

Insignificant
Impact

the plan (BEA

Index of footnotes:

Tining

1. Impact is expected to
occur prior to or during
implementation of the plan.
2, Impact is expected within
13 years following plan
implementation.

3. Tmpact is expected in a
longer time frame {15 or
more years following im-
plerentation.)

Uncectainty

4, The uncertainty asso-
clated with the impaet

is 50% or more.

5. The uncertainty is
betveen 107 and 50%.

€. The uncertainty is less
107.

Exclusively

7. Overlazn:i~- anvtry;fully
monetized iu .._J account,
8. COverlapping entry; not
fully monetized in NED
account,

Actuality

9. lmpact will occur with
implementation.

10, Impact will occur only
w..en specific additional
actions are carried out
during implecentation,

11l. Impact will not occur
because neccessary addi-
tional actions are lacking.
Section 122 *Items required

by Sec.122 & FR 1105-2-105, -



TABLE _D-14D

4. RD Account

a. Beneficial
Impacts

(1} Regional
Growth*

0sT=a

(2) Tax Changes®

{3) Employment*

b. Adverse

PLAN: Gulf Disposai

SYSTEM OF ACCOUNTS

LOCATION OF IMPACTS

Within the
immediate
planning area

Witain the
rest of the

study area
{SMSA)

Within a
larger area
affected by
the plan (REA)

Within the
rest of the

nation

This plan would
create a minor em-
ployment growth
(3,6,10)

Local money for
construction &
maiotenance (1,5,9

Minor increase in
business & indus-~
try telated to the
port would result
in increased em=
ployment.

No unfavorable
regional effects

Enhance buginesses
and employment(3,5,
10)

Commerce & employ-
ment would affect
L x revenues(3,5,10

Increased employ~-
ment (3,5,10)

) (3,5,10)

Enhance commercla]

businesses, farming

& industry (3,5,10]

Commerce would

affect tax revenus). affect Federa}
tax reveouss.

|

Commerce voulh

(3,5,10)

Index of footpotet.

Timing

1, Impact is expected to
occur prior to or during
implementation of the plan.
2, l:pact is expected within
15 years following plan
implementation.

3. Irpact is expected in a
longer time frame (15 or
more years folluwing im-
plementation.}

Uncertainty

4. The uncertainty asso-
ciated with the impact

is 50% or more.

5, The uncertainty is
between 106% and 50%.

6. The uncertainty is less
10%.

Exclusively

7. Overlapping entry;fully
monetized in NED acceount,
8. Overlapping entry; not
fully monetized in NED
account,

Actuslity

9. Impact will occur with
implereatation. o
10. Impact will occur only
when specific additicral
acticns are carried out
during implerantation.

11, Impact will not occur
because neccessary zddi-
tional actions are lacking.,
Section 122 *Items required

by Sec.122 & FR 1105-2-105.




_TABLE
_S¥s

D-14E

OF ACCO!

PLAN: Channel Widening (Least hﬂm&ily‘
Damaging Plan) 40-x450-ft, Main Channel

LOCATION OF IMPACIS

VWithin the Within tha Within a Within the
immediate rest of the larger area rest of the
planning area atudy area affected by nation
Accounts isSea the plan (BEA} :
1. Natioual Eco-
nomic Develope
mant
a. Beneficial
?' Impacts
G (1) Aonual trans- - $4,884,000
™  portation sav-  (2,6,9)
ings
b. Adverse In-
pacts
{1) Project firs §940,000%% El?;&Sﬁ,ODG'
cost
{2) Annuval Charges $ 67,000%% 1,328,000 .
¢. B/C Ratio —————
{totsl) 3.S
] A .
n-Federal costs|
allocated to the
Includen
: nddix 11 1
Bl o
water polqu
—— e e S ———— i, it et i e e s L - - L

Index of footnotes:

Timing

1, Impact is expected to
occur prior te or during
implementation of the plan.
2. Impact is expected within
15 yezrs following plan
implementation.

3. Lnpact is expucted in a
longer time frame (15 or
more years following im-
plerentation.)

Uncertainty

4. Trhe uncertainty asso-
ciated with the impact

is 50% or more.

5. The uncertainty is
between 107 and 507.

6. The uncertainty is less

- 10%.
Exclusively

7. Overlapping =ntry;fully
monetized in RED account.
8. Overlapping entry; not
fully monetized in NED
account.

Actuality

9. Lnmpact will accur with
implementation, .
10, Impact will occur only
when specifie additioral
actions are carried out
during implementation.

1l. Tmpact will not occur
because neccessary addi-
tional actions are lacking,
§ection 122 *Items required

b1"§¢5.122 ﬁLEELE}DBTE-IGS.

o ———

£ ———————

G




TABLE D-14E

SYSTEM OF ACCOUNTS

|

?
H -
un
»

‘ 2, EQ Account

a. Beneficial
Impacts

(1) Man-made
resources*

™. (2) Natvral

resources*

b. Adverse

Impacts
{1} Air Quality*

{(2) KNoise level
Changes*

- PLAN: Channel Widening (Least environmentally
damaging plan) 40~x450-ft. Main Channel
LOCATION OF IMPACTS
Within the Within the Within a Within the
irmediate rest of the larger area rest of the
planning area study area affected by nation
(SMSA} :

No effect

Circulation in th
upper bay improvs
by discontinuing
existing methods

of disposing maing

tenance material
alongside the ma
ship channel(l,6,

No effect

Minor increase
due to construc=-
tion activity
1,5,9)

i

|
|

the plan (BEA}

Index of footnotes:

Timing

1, 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 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 10% and 50%.

6. The uncertalnty is less
10%.

Exclusively

7. Overlapping entry;fully
monetized in NED acceount.
8. Overlapping entry; not
fully monetized in NED
account.

Actuality

9. Impact will peccur with
implementation, il
10. Impact will occur only
when specific additional
actions are carried out
during irplementation.

11. Impact will met occur
because neccessary addi-
tional actions are lacking.
Section 122 *Items required
by Sec.122 & ER 1105-2-1(5.




TABLE D-14E

{3) Water Qualityf] Mluor release of

(4} Natursl Re-

sourcas®

©ECT~d

{53 Esthstic
Valuss*

{6) Salinicy
Changas:

SYSTEM OF ACCOUNTS

PLAN: Channel widening (Least nnvitoﬁentally
damaging plan) 40-x450-ft, Main Channal

LOCATION OF IMPACTS

_the plan (BEA)

Within a
larger area
affected by

Within the
rest of tha

nation

I

heavy metal at
dredging and dis-
posal sites (1,2,9)

disrupted duz to
placement of ma-
[terial at gulf
disposal site.
Channel widening
uld decrease ben-
thic productivity

Adversa visusl
affects assoclated

be introduced un
| into Mobile Bay
dus to laxger
channel (1,6,9)

fenthic communitics

in approx. 350 acrps
of the bay.(1,6,9)|{

with dredging{l.S.E)
Moxre saltwater wil]

Within the Within the

immediate rest of the

plannirg area study areas
(SMsA)

Index of footnotes:

Timing

1. 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 expected in a
longer time frame (15 or
more years following L=
plecentation.)

Uncertainty

4. The uncertainty asso-
clated with the ‘opact

ig 50% or more.

5, The uncertainty ias
between 10% and 50%.

6. The uncertalnty is less
10%.

Evclusively

7. Overlapping entry;fully
menetized in NED aceount,
8. Overlapping entry; not
fully monetized in NED
acecunt,

Actval. .ty

9. Impact will occur with
implementaticn,

10, Impact will cccur oaly
when specific additional
actions a2re carried out
during implementation.

11, Impact will not ocour
because neccessary addi-
tional acticns are lacking,
Section 122 *Items requized
by Sec.122 & ER 1105-2-105.




TABLE _D~14E

SYSTEM OF ACCOUNTS

. EQ Destroyed

751-u

PLAN:

Channel Widening(Least environmentally

damaging plan) 40-x450-ft., Main Channel

LOCATION OF IMPACIS

Within the
immediate
lanning area

Within the

rest of the
study area

(SMSA)

Within a
larger area
affected by

the plan (BEA)

Within the
rest of the

nation

P
Lﬁh resources will
be irretrievably
lost.

EIEEY R

Index of footnotes:

Timing

1. Impact ig =xpected to
occur prier to or during
iwmplementation of the plan.
2. Impact is expectad within
15 years following plan
implementation. 1
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 core.

5. The uncertainty is
between 10% and 507,

. 6. The uncertainty is less

10%. H
7. Overlapping entry;fally
monetized in HED account.
8. Overlapping entry; oot
fully monetized in NED
account,

Actvality 5
9. Impact will occur with
implementation. “ .
10. Impact will uccur only )
when specific additional
actions are carried ovt
during irplementation.

11. Icpact will pot oacur
beczuse neccessary ~ddi-
tional acticns are lacking.
ection 122 *Trems requived

......

by Sec.122 & ER 1105-2-105.



TABLE D-14E
SYSTEM OF ACCOUNTS

3. SWB Account

217

a. Beneficial

Inpacts
(1) Property
Values

{2) Public faci= Increass in ser-

lities snd
sarvices¥

b, Adverse
Inpacts

(1) Reiocation
of Peopls

PLAN: Channel Wideaing (Least suvironmentally
demaging plan) 40-x4530-ft, Main Channel

LOCATION OF IMPACTS

Within the Wicthin the Within a

immediate rest of the larger area

planning area study area affected by
(SMSA)

No imprct

vices dus to lowex
transportation
costs (1,6,10)

No impact

Within the

rest of the

nation

the plan (BEA)

Index of footnotes:

Timing

1. Impact is expected to
occur prior to or during
implementation of the plan.
2. Irpact 13 expected within

. 15 years following plan

implementation.

3. Impact is expected i &
longer time frame (15 or
more years following im-

- plementation.)

Uncertainty
4, The uncertainty asso-

ciated with the lmpact

is 50% or more.

5. The uncertainty is
between 10% and 50%.

6. The uncertsinty is less
10%.

7. Overiepping entry;fully
monetized in KNED account.
8. Overlapping entry; not
fully monetized ia NED

- account.

Actuality

- 9. Izpact will occur with
. implementation.

10, Impact will occur only
when specific additional
actions are carried our’
during implementation.

11. Impact will nmot ecccur
because neccessary addi-
tional actions ara lacking.

Sectiop 122 *Items required
by Sec,122 & ER 1105-2-105.




TABLE D-14E ‘
SYSTEM OF ACCOUNTS
PLAN: Chaunnel Widening (Least environmentally, Index of footnotes:
damaging plan) 40-x450-ft. Main Channel { Timing

1. Inpact is expected to
occur prior to or during
implementation of the plan.
LOCATION OF IMPACTS ' 2, Impact is expected wiihin
15 years fellowing plan
implementation.

Within the Within the Within a Within the
. In 5 -ted
immediate rest of the larger area rest of the ionI2§aizm: fi:E:LE§5 i: a
planning area study area affected by nation mori ears following im-
(SMSA) the plan (BEA) ' y ' g

(2) Relocation No impact . ’ plementation.)

of business* '%E£$§£§i251 taint E
, . . The uncertainty asso-
3(3) Lt;l;:::::n No impact ciated with the impact l
& (4) Community No impact is 3U% or moze. , .
- Growth . 5, The uncertainty is

(5) Community No impact between 107 and 50%.
Cohesion 6. The uncertainty is less
10%.

7. Overlapping entry;fully
monetized in NED account.
8. Overlapping entry; not
fully monetized ia NED

when specific additional
acticns are carried out
during implecentation.,
11. Impact will nmot occur ¥
because neccessary addi- -
tional actions arc lacking,
Section 122 *Items required

by Sec,122 & FR 1105-2-105.

account.

Actuslity

9, Inpact will occur with :
implementation. :
10, Impact will occur only E




TABLE D-14E
SYSTEM OF ACCOUNTS

PLAN: Channel Widening (Least environmentslly Index of footnotes:
damaging plan) 40-x450«ft. Main Channel C Timing

1. Impact is expected to
occur prior to or during

implementation of the plan.
LOCATIGA OF IMPACTS 2, Impact is expected within
15 years following plan

Within the Within the Within a Withia the ;’“P}I';“‘egta;m“- red 1

immediate rest of the larger area rest of the Ie pa < sfexpec ;5 o a

planning area study area affected by nation Dnger time frame (15 or

4. RD Account {SMSA) , the plan (BEA) _ more years following im-

s s. Beneficial - plement?txon.)

- Impacts Unce;taxntx

: (1) Reginnal Minor employment [Minor énhancement |Minor enhancement 4. Tne uncertainty aseo-
Growth* growth.(3,6,10) |of busineseer and | of commercial busi} clated with the impact

) enployment (3,5,10)| nesses, farming& is 57. or more.

industry (3,2,10) 5. The uncertainty is

L betwezen 107 and 507,
.(2) Tax Changes¥ Local money for |{Commerce & employ=-| Commerce would LComnnrcn would

(s1-a

6. The uncertainty is less
construction & ment would affect | affect tax revenuey affect Fedural 107%.

maintenance(l,%,9)| tax revenuss.(3,5, | (3,5,10) tax revenuss Exclusively

10) (3,3,10) 7. Overlapping entry;fully
(3) Employment*|Minor increase in |{Minor increase monetized in RiD sccount,
business & indus- [ (3,5,10) 8. Overlapping entry; not
try related to th‘jpg“ fully monetized in NED
port would result account,
in increased em- %EE%%lEEE a1 Leh
oymen « Lapact wi occur w
Pl € 13,5,10) implamentation,
10. Impact will cccur only
whaon specific additional
actions are carried outk
during implementation.
11, Impact will not occur
because neccessary addi-
tional actions are lacking,
Section 122 *Items required

S SURI—. : o } . : by Sec.122 & EP 1105-2-105.




PLAN “SELECT10N

227. Salection of the best plan to solve the problems and mect the needs
of the study area result 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.
COMPARTISON

228, The comparisons described in the preceding paragraphs yield the

following conclusions regarding the five alternatives under consideration.

229, No Action. This plan makes no positive contributions te any
account. Therefore, in comparison to the structural alternatives, it
foregoes any NED benefits resultipg from navigation savings and any EQ
henefits resulting from removing sediments from the upper bay area. A4lso,
because it solves no problems and meets no needs, the plan is not desired

by local navigation intersts and fails to meet the tests of acceptability.

230. Brookley Expansion Area and Gulf Disposal I'lan No. 1, Moiified.

This plan addresses the navigation problems, fits the long range port
jevelopment goals of the Alabama State Docks Department, and eliminates

all future disposal of dredged maintenance material in the bay.

231, Brookley 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 when ccmpzred on the basis of net benefits. The environmental prob-
lems dcscribed earlier are slightly greater than other structural plans,
however, this plan is considered to have general acceptability 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 navigation problems in that it provides the same channel
design. However, this plan does not provide for an area thanm can be
utilized for future port expansion. The plan addregses the environmental
problems of disposal of dredged material in the bay and is considered to

have genersl acceptabiliry. Appendix 5

- D=158



233. Channel Widening (Least Environmentally Damaging Plan). While the

other structural alterpatives make positive contributions primarily to

the NED account, this plan makes a significant contribution to the EQ
account, The Channel Widening plan was retained for further consideration
becaguse it had acceptability even though it did not satisfy the planning

objectives as well as the other structural alternative.

BENEFIT/COST COMPARISON

234, The B/C ratios of the considered structural plans are exhibited

below for comparison,

Plan B/C Ratio Net Benefits

Broockley Expansion Area and Guif

Disposal Plan No. 1 (Modified) 1.5 $11.104.060
Brookley Expansion Area and Gulf

Disposal Plan No. 2 (Modified) 1.5 11,165,000
Gulf Disposal 1.2 4,646,000
Channel Widening 3.5 3,489,000

235.  Comparison nf the 3rookley Expansion Area and Gulf Disposal Plane No. 1
and 2, and the Gulf Disposal Flan reveals they contribute essentially similar
benefits. The Gulf Diaposal Plan differs in that it does not contribute anmy land
enhancement benefits. The benefits for the Channel Widening Plan were

gained ertirely from the reduction in traffic delays in the main bay

channel.

236, The transportation savings contributed to the deeper draft more
efficient vessels are rnought to be conservative based on information
which became available too recently to incorporate into the draft repoct.
The possible changes that could result in higher benefits to the project
are discussed at the end of Section ¥, of this report,

Appendix 5 2
Dp-159
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SELECTLON

237, Following the foregoing comparison, a selection was made between
the structural plans. Considerations which led to the geiection of one
plan over the other are as follows:

® Although 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 detrimental 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 msjor port need for deeper channels.

. Disposition of dredged maintenance material in the lower bay
appears to have few or no permanent detrimental effects on he bay;
however, this disposal technique has received considerable objections

from environmental interests.

L] Construction of a disposal area in the upper bay not only
produces regional economic benefits 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 environmental gains and benefits of the existing commodity
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 is the most conser-
vative option to show sound feasibility for selecting a plan of
development; however, ongoing studies and 404b evaliations may
indicate open water bay disposal areas more suitable in view of

environmental and economic impacts.
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THE SELECTED PLAN

238, In view of overall evaluation, design criteria and plamning
objectives, the plan defined herein 2s the Brookley Expansion Area

and Gulf Disposal Plan No. 1 modified is considered the best plan for imple-
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 required further studies, is described in the following section

ot this report,

POTENTIAL MITIGATION MEASURES TO THE SELECTED PLAR

239. Durirg the public meetings and work level conferences held during
Stage I and II planning for this project, several measures were suggested
by enviranmental agencies and grnups wnich could be utilized to mitigate
environmental damages resulting from any plan to deepen the Mobile Ship

Channel, These measures include;

® Establish oyster beds in Bon Secour Bay.

e Improve water circulation in Mobile Bay by creating openings in

ridges paralleling the main ship channel from Dog River to Mobile River.
® Restore tidal action in Chacaloochee Bay and Polecat Bay, and tarrows Hena.
@ Fill depressions which exist in Mobile Bay.
= Establish a recycle plar to remove material from existing
Blakely and Pinto Island disposal areas.
& Marsh establishment.
24U. Since the selected plar would remove a significant quantity of
shallow water botiom from preduccticen, thig has been considered an
important aspect of a mitigation atiempted. Chacaloochee Bay was
effectively removed from interaction with Mobile Bay by construction
of the Mobile Delia causeway. Tidal exchange is restricted to four
10x5-foot culverts passing under the highway. Tn 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 presently is
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heavily used by both sportfishermen and duckhunters. Hewever, provisions
for a partial restoration of tidal exchange would retird the rate of
filling of the bay, provide a degree of control of undesirable aquatic
plants, Eurasian milfoil, along the northern boundry of the causeway,

and restore much of the nursery value of the lower bay. Thig measure
could be implemented without additional model studies if the differing
goals of the freshwater gportsman and the estuarine advocate could be

resolved.

441. The establishment of oyster beds in Bon Secour Bay 15 not cotsldered
to be a desirable mitigation measure at this time, since the bay has a
historical record of very poor spatfall. Thus, it is doubtful that ary
reefs established would be self-maintsining. However, the circulation
changes which would be inluced by channel enlargement could grestly

enhance this potential. Additional study is required.

242, Effurts to alter exiating circulation patterns by opening channels
in the upper bay o+ by filling the depression on the eastern side of the
ship channel are viewed with reservation. Such actions have the potential
of changing the lcng-term water quality of the bay in a positive manner.
However, on the other hand, a certain amount of oxygen depletion is
required if "jubilees" (fish move out of tiie 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 commonly thought.

Further investigation is required prior to implementation.
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Appendix 5

ATTACHMENT D-1

Flutriate Analyses of Surface Layer
and Core Sediiment Samples
Mobiie Harbor,
Alabama




LOCATIONS OF SEDIMENT AND WATER SAMPLING STATTONS,
MOBILE HARKOR, ALABAMA.

Al

/ FAIRHOPE

N POINT
M* ug-16 CLEARY
MB-15

MOBILE BAY g"s‘”
& MB-13

MB-12
MB-11

&

- |
MB-10

i

ko

&

MB-G

MB-8 BON SECOUR BAY N
MB.7

INTRACOASTAL HATERWAY N&=FF

v FT. MORGAN  GULF OF MEXICO

NORTH
DPESHORE WATER o & MB-2
SHHPLING STATION 151

Scale In Miles
# Sediment Ssmpling $tation

{CyWeter {EVutriate) Sampling Station

ﬁ Indicates Water Sempla For £lutrigtn
Collected At Sediment Sampling Statis:

p-1-1




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

Match Line

Scale In Miles

% Sediment Sampling Station
) Vater {Elutriaste) Samp)ing Station

Indfcates Water Sample For Elutriste
.Cﬂlntu At Sediment Sampling Statton

D-1-2




LOCATTIONS OF SEDIMENT AND WATER SAMPLING STATIONS,
MOBILE HARBOR, ALABAMA

Matgh Line
AT

Y POLECAT BAY

MOBILE

e

¥ Sedirent Sampiing Station

a i 1
(F¥ater (Elutriste) Saepling Station & pm—— _,: e e
Indlicates Hater Sample For Elutriate RONTH Leale in 1
& ety Av Sedisment Sampling Statiem cale miles
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LOCATIONS OF SEDIMENT AND WATER CAMPLIG STATIONS,
HOBILE HARBOR, ALABAMA

Station
Number

MB-1
MB-2*
MB-3
MB-4*%
MB-5
MB-6
MB-7
MB~B%k
¥B-9
MB-10
MB-11
MB-12#%%
MB-13
MB-14
MB-15
MP--1h*k

MB-17
MB-18%

MB-19%
MB-20%*

MB-21
MB-22%%
MB-23
MB=24
MB-25

MB~26
MB-27

location

Iighted beacon #4

Lighted beacon #9

0.25 mils north lighted buc #2

Lighted buay #4 at junction of GTWW

Lighted buoy #6

Lighted beacon #8

Lighted beacon #10

iighted bezcen #12

Buoy C-13 '

Lighted beacon #15

0.33 mile north lighted beacun #16

Lighted beacon #18

Lighted beacon #20

Lighted beacon #22

Lighted beacon #24

Lighted beacon #26 at lunction of
proposed Theodore Channel

Lighted beacon #28

Lighted beacon #1 &t Jumction of
Hollinger's 1sland Channsl

Halfway betvesn buoy C-31 and lighted
beacon #32

Near lighted beacon #33 at junction
of proposed Dog Rive: Channel

.Lighted beacon #35

Buoy C-37

Lighted beacon £394

At luactimm of Arlington Chonnel

Halfway tetween MB-24 and MB-2%.
rpnroxivately 1,000 feet north
of lighted beacon

At junction of Choctaw Point Chai:
e ai:el

Notes: *Indicates dilution water collected at site of sediment
sample for elutriate test.

#%Tndicates dilution water collected at site of sediment
sample and offshore for slutriate test.
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BLUTRIATE ANALYSES OF SEDIMENT AND WATER SAMPLES
FOR CHEMICAL AND HEAVY METALS -CONSTITUENTS,
MOBILE HARBOR, ALABAMA

SEDIMINT WATZR
SAMPLE 4 MB-2 SAMPLE # MB-2 __ DATE _28B July 74
moger [T S

T.0.C. (ppm) 7.2 16.5

AMMONIA NITRIGEN (ppam) 0.04 1.05

T.K.N. (ppm) z'.rsa ] 3.23

PHOSPHORUS (ppm) ) 0.085 o B;36D- - _
CONDYCTIVITY (umhou) P 35800 é&éﬁﬂ

SALINITY (ppt) zz.rﬂ | | 18.? )

pH 7.50 7.82

MERCURY (ppb) 0.3 <0.3

ARSENIC (ppb) <10.0 | m@é -

COPPER (ppb) g,§ ) | 1.0

ZINC  (ppb) 25.1 22.4

CADMIUM (ppb) 0.2 " I 0.2

LEAD (ppb) 2.9 72.3

NICKEL (ppb) 2.8 3.1

CHROMIUN (ppl) <0.5 <0.5

IRON {ppb) 22.0 zz,a-
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ELUTRIATE ANALYSES JF SEDIMENT AND WATFR SAMPLES
FUOR CHEMICAL AND HEAVY METALS CONST) TUENTS,

HOBILE HARBOR, ALABAMA

SEDIMENT WATER

SAMPLE # MB-4  sampiE # MB-4 DATE 28 July 74

PARAMETES DILUTION FLUTRIATE

T.0.C. (ppm) 18.0 20.9

AMMONIA NITROGEN (ppm) 0.35 1.47

T.E.N. {ppm) 0.67 2.52

PHOSPHORUS (ppm) 0.503 0.702 B

CONDUCTIVITY (umhoa) 75800 11000

SALINITY (ppt) 18.5 -31,&

pH 7.82 7.80

MERCURY (ppb) “ons “ez

ARSENIC (ppb) 24.0 10.0

COPPER (ppb) 1.8 3.6

ZINC (pph) 237 9.0 5
1

CADMIUM (ppb) 0.8 | 0.8

LEAD (ppb) 2.6 2.3

NICKEL (ppb) 0.6 2.8

CHROMIUM (ppb) <0.5 <0.5

IRON (ppb) <10.0 31.&77

p-1-7




SLUTRIATE A ALYSES OF SEDI' ONT AND WATER SAMPLES
FOR CHEMICAL AND HEAVY ETALS CORSTTTUENTS,
MOBILE HARBOR, ALABAMA

EEDDMENT WATER

SAMPLE § MB-8 SAMPLE # HB~8 DATE 30 Joly 74
et . e ] oo

7.0.C. {ppw) 14.4 21.2

AMMONIA NITROGEN (ppuw) 0.64 153

T.K.N. (ppm) 2.68 é.aé

PHOSPHORUS (ppm) 0.055 Wﬁ.mn

CONDUCTIVITY (umhos) 269500 | | | i?ﬁﬁﬂ

SALINITY (ppt) 19;1 | 1 1§.4 E
pH 8.02 7.91 -
MERCURY (pb) e-% | <oz ]
ARSENIC (ppb) 21,0 ze.n' |

COPPER (ppb) 45.5 - 1.5 N
ZINC  (ppb) 18.2 6.3

CADMIUM (ppb) 1.3 n;s T
LEAD (ppb) 12.8 2.0

RICKEL {ppb) 2.8 19.6

CHRONT'™ (ppb) <0.5 | 0.7

IRON (apb) 20.0 ﬂo.d

p-1-8



ELUTRIATE ,JALYSES OF SEDIMENT AND WATER SAMPLES
FOR CHEMICAL AND HEAVY METALS CONSTITUENTS,

MOBRILE HARBOR, ALABAMA

SEDIMENT WATER
SAMPLE + MB-8  GSAMPLE # Mobile Offshore  DATE _N.R.
PARAYETER TER ELiTRiATe
T.0.C. (ppm) 21.9 14.5
AMMONIA NITROGEN (ppm) 0.07 0.66
T.K.N. (ppm) 0.17 3.25
FHOSPHORUS (ppm) 0.072 0.425
CONDUCTIVITY (uzmhos) 35500 36300
SALINITY (ppt) 25.3 26.0
pH | s.03 7.33
MERCURY (ppb) 5x 5.z
ARSENIC “ppb) 31.0

COPPER (ppb) 1.6 a1
ZINC (ppb) 18.4 25.1
CADMIUM (ppb) 1.0 0.8
LEAD (ppb) 3.9 4.8
NILREL (ppb) 4.3 2.4
CHRWIUM (ppb) <0.5 <0.5
IRON (ppb) [ q0.0 <10.0
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