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COASTAL PROTECTION A ND
RESTORATION AUTHORIT Y

This document was developed in support of the 2023 Coastal Master Plan being prepared by the

Coastal Protection and Restoration AuthorifCPRA). CPRA was established by the Louisiana

Legislature in response to Hurricanes Katrina and Rita through Act 8 of the First Extraordinary Session

of 2005. Act 8 of the First Extraordinary Session of 2005 expanded the membership, duties, and

responsiblities of CPRA and charged the new authority to develop and implement a comprehensive

coastal protection plan, consisting of a master plan
mandate is to develop, implement, and enforce a comprehensive caakprotection and restoration

master plan.
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Figure 45. Difference in land area between FWA and FWOA for compartment 213

north of t heursBidge thighels@e@ario).  ...ccoovviiiiiiiiiiiiiiiees eeeeeeeee, 72

Figure 46. Changes in salinity over time at QAQC1241 for both the lower and higher

scenarios with (G616) and without (G500) the Bayou L¢
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Figure 47. Changes in FFIBS scores over time at QAQC1241 for both the lower and

hi gher scenarios with (G616) and without (G500) the I
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Figure 48. Changes in organic accretion and pixel elevation over time at CRMS6303

for the higher scenario with (G616) and without (G50C(
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Figure 49. Land change compared to FWOA for the Bayou L'Ours Ridge Restoration
project at Year 40 for both the lower and the higher scenarios. ... 75

Figure 47. Change in vegetation in LBAnw ecoregion, with and without the Bayou
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Figure 50. Change in habitat for LBAnw ecoregion in Year 40 with and without the
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Figure 51. Total HSI score for the gadwall in the LBAnw ecoregion for the 50 -year
FWOA and Bay ou géReSaratian préjectdFWA) lower environmental

scenario simulations. The total HSI score was calculated by summing the individual

scores for each ICM model cell within the ecoregion. e e 78
Figur e 52. Total HSI score for small juvenile white shrimp in the LBAnw ecoregion for

the50 -y ear FWOA and Bayou L6Ours Ridge Restoration

environmental scenario simulations. The total HSI score was calculated by summing

the individual score s for each ICM model cell within the ecoregion. ..., 79
Figure 53. Location of the Lower Barataria Landbridge project (Panel A), the Lower

Barataria Landbridge - West project (Panel B), and the Lowe r Barataria Landbridge -
East project (Panel C). i v eee e e 80
Figure 54. Difference map of mean annual inundation depth between FWOA (G500)

and FWA (G618) at Year 15 of the lower scenario (S07), indicati ng no significant
changes in inundation depths outside of the project footprint. Similar results are

found in later years and for the higher scenario (S08). e e 82
Figure 55. Map indicating the loc ation of the data extraction sites. ..o, 83

Figure 56. Annual mean water level comparison between FWOA (G500) and FWA

(G618) for lower (S07) and higher (S08) scenarios in compartment 213 located

nor th of the western section of the landbridge (location indicated in Figure 53),

showing negligible to no increase of mean water levels due to the landbridge. ... 83
Figure 57. Annual water level var iability comparison between FWOA (G500) and FWA
(G618) for lower (S07) and higher (S08) scenarios in compartment 213 located

north of the western section of the landbridge (location indicated in Figure 53),

showing negligible to no impacts on water level v ariability. .o .84
Figure 58. Daily max stage comparison between FWOA (G500) and FWA (G618) for

Year 15 in compartment 213 located north of the western section of the landbridge

(location indicated  in Figure 53), showing a slight decrease of variability (i.e., peak
attenuation) of daily max stages due to the project. s e, 84
Figure 59. Annual water level variability comparison between FWOA (G 500) and FWA
(G618) for lower (S07) and higher (S08) scenarios in compartment 228 located

north of the eastern section of the landbridge (location indicated in Figure 53),

showing negligible to no project impacts on water level variability. ... 85
Figure 60. Annual mean water level comparison between FWOA (G500) and FWA

(G618) for lower (S07) and higher (S08) scenarios in compartment 228 located

north of the eastern section of the landbridge (locati on indicated in Figure 53),

showing a slight increase of mean water levels for both scenarios due to the

[aNADHAQE. oo e eeeeeee——————————— ... 85
Figure 61. Daily max stage comparison between FWOA (G500) and FWA (G618) for
Year 15 in compartment 228 located north of the eastern section of the landbridge

(location indicated in Figure 55) showing a slight increase of daily max stages during

the high flow period of the MBSD operation. . e 86
Figure 62. Difference map of mean annual salinity between FWOA (G500) and FWA

(G618) at Year 30 of the higher scenario (S08), indicating reduced salinities north
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and increased salinities south of the landbridge. Similar results a re found for other

years and for the lower scenario (SO7). i e ———— 87
Figure 63. Annual mean salinity comparison between FWOA (G500) and FWA (G618)

for lower (S07) and higher (S08) scenarios in compart ment 213 located north of the
western section of the landbridge, showing a salinity reduction up to 15 ppt due to

the landbridge project after construction is finished in Year 9. . 88

Figure 64. Annual mean salinity comparison between FWOA (G500) and FWA (G618)
for lower (S07) and higher (S08) scenarios in compartment 222 located south of the
western section of the landbridge, showing a salinity increase up to 1 ppt due to the

landbridge project a  fter construction is finished in Year 9. ..., ... 88
Figure 65. Annual mean salinity comparison between FWOA (G500) and FWA (G618)

for lower (S07) and higher (S08) scenarios in compartment 228 located n orth of the
eastern section of the landbridge, showing a salinity reduction up to 2 ppt due to the

landbridge project after construction is finished in Year 9. .., ... 89

Figure 66. Annual mean salinit y comparison between FWOA (G500) and FWA (G618)

for lower (S07) and higher (S08) scenarios in compartment 247 located south of the

eastern section of the landbridge, showing negligible or no differences between

FWOA and FWA the first decades after construc tion (Year 9 -30), and a slight increase

of salinity (up to 1 ppt) due to the landbridge after Year 30. ..., 89
Figure 67. Annual mean water level comparison between projects 325a (G618) and

325b (G6 42) for lower (S07) and higher (S08) scenarios in compartment 213 located

north of the western section of the landbridge (location indicated in Figure 55),

showing negligible or no local differences in water level between the complete Lower

Barataria Landb ridge (325a, G618) and the west part only (325b, G642). ... 90
Figure 68. Annual mean salinity comparison between projects 325a (G618) and 325b

(G642) for lower (S07) and higher (S08) scenarios in compartment 213 located

north of the western section of the landbridge (location indicated in Figure 55),

showing negligible local differences in salinity between the complete Lower Barataria

Landbridge (325a, G618) and the west part only (325b, G642). i 91
Figure 69. Annual mean water level comparison between projects 325a (G618) and

325c¢ (G643) for lower (S07) and higher (S08) scenarios in compartment 228 located

north of the eastern section of the landbridge (location indicated in Figure 55),

showing negligible or no local differences in water level between the complete Lower

Barataria Landbridge (325a, G618) and the east part only (325c, G643). ... 91
Figure 70. Annual mean salinity comparison between projects 325a (G618) and 325c¢

(G643) for lower (S07) and higher (S08) scenarios in compartment 228 located

north of the eastern section of the landbridge (location indicated in Figure 55),

showing negligible or no local differences in salinity between the complete Lower

Barataria Landbridge (325a, G618) and the east part only (325c, G643). ... 92
Figure 71. Net land (FWA  -FWOA) overt ime for the Lower Barataria Landbridge

project (left), and the west (center) and east (right) components (note the change in

the Vertical aXiS).  cooiiiiiiiiiiiiieiiie e eeeee e 93
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Figure 72. Effects of the Lower Barataria Lan dbridge project, and the west and east

components, by ecoregion for the lower and higher scenarios. ..., 94
Figure 73. Difference in land area between FWA and FWOA for compartment 213 for

the Lower Barataria Landbridge project (lower scenario - upper panel, higher

scenario - lower panel). . e e ——— 95
Figure 74. Differences in mean annual salinity (FWOA -FWA) by compartment for the
Lower Barataria L andbridge project. Upper panel: Lower scenario for Year 40. Lower

panel: Higher scenario for Year 30. s e .. 96
Figure 75. Salinity over time at QAQC1226 for FWA and FWOA for higher and lower

scenario s for the Lower Barataria Landbridge project. . e 97
Figure 76. Differences in land -water (FWA -FWOA) at Year 50 for the lower scenario

(upper panel) and the higher scenario (lower panel) for the Lo wer Barataria

Landbridge pProject. i e e 98
Figure 77. Salinity over time at QAQC1859 with and without the Lower Barataria

Landbridge project for the higher and lower scenarios. i e, 99
Figure 78. Difference maps (FWA -FWOA) for Year 50 for the lower scenario. Upper

panel: Lower Barataria Landbridge. Center panel: Lower Barataria Landbridge - East.
Lower panel: Lower Barataria Landbridge - WESE. i e 100
Figure 77. Change in species composition for the LBAnw ecoregion under two

scenarios for FWOA, Lower Barataria Landbridge, Lower Barataria Landbridge - East,
and Lower Barataria Landbridge S WESE. i e 102
Figure 78. Change in species composition for the LBAne ecoregion under two

scenarios for FWOA, Lower Barataria Landbridge, Lower Barataria Landbridge - East,
and Lower Barataria Lan  dbridge - WeSL. ...cccciviiiiiiiiiiiie e 103

Figure 79. Total HSI score for largemouth bass in the LBAnw ecoregion for the 50 -
year FWOA and Lower Barataria Landbridge (FWA) SO7 environmental scenario

simulations. Thet otal HSI score was calculated by summing the individual scores for

each ICM model cell within the ecoregion. ..iiiis e, 104
Figure 80. Total HSI score for gadwall in the LBAnw ecoregion for the 50 -year FW OA
and Lower Barataria Landbridge (FWA) S08 environmental scenario simulations. The

total HSI score was calculated by summing the individual scores for each ICM model

cell within the ecoregion. e e 105
Figure 81. Total HSI score for juvenile blue crab in the LBAnw ecoregion for the 50 -
year FWOA and Lower Barataria Landbridge (FWA) higher environmental scenario

simulations. The total HSI score was calculated by summing the individual scores for

each ICM model cell within the ecoregion. ...iiiiiiiies e 106
Figure 82. Difference map of mean annual inundation depth between FWOA (G500)

and FWA (G618) at Year 15 of the lower scenario (S07), indicating no signi ficant
changes in inundation depths outside of the project footprint. Similar results are

found in later years and for the higher scenario (S08). . 106
Figure 83. Annual mean water level timeseri es comparison between FWOA (G500)

and FWA (G618) for lower (S07) and higher (S08) scenarios in compartment 213

located north of the western section of the landbridge (location indicated in Figure
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55), showing negligible to no increase of mean water levels due to the landbridge.

.................................................................................................................. 107
Figure 84. Annual water level variability timeseries comparison between FWOA

(G500) and FWA (G618) for lower (S07) and higher (S08) scenarios in compartment

213 locat ed north of the western section of the landbridge (location indicated in

Figure 55), showing negligible to no impacts on water level variability. ... 107

Figure 85. Daily max stage timeseries compa rison between FWOA (G500) and FWA
(G618) for Year 15 in compartment 213 located north of the western section of the

landbridge (location indicated in Figure 55), showing a slight decrease of variability

(i.e., peak attenuation) of daily max stages due to t he project. ....cccoviiiiiiiiiee 108
Figure 86. Annual mean water level timeseries comparison between FWOA (G500)

and FWA (G618) for lower (S07) and higher (S08) scenarios in compartment 228

located north of the ea  stern section of the landbridge (location indicated in Figure

55), showing a slight increase of mean water levels for both scenarios due to the

[ANADIAQE. oo e e .. 108
Figure 87. Annual water level var iability timeseries comparison between FWOA

(G500) and FWA (G618) for lower (S07) and higher (S08) scenarios in compartment

228 located north of the eastern section of the landbridge (location indicated in

Figure 55), showing negligible to no project impac ts on water level variability. ... 109
Figure 88. Daily max stage timeseries comparison between FWOA (G500) and FWA

(G618) for Year 15 in compartment 228 located north of the eastern section of the

landbridge (location indicated in Figure 55), showing a slight increase of daily max

stages during the high flow period of MBSD operation. ., 109
Figure 89. Difference map of mean annual salinity between FWOA (G500) and FWA
(G618) at Year 30 of the higher scenario (S08), indicating reduced salinities north

and increased salinities south of the landbridge. Similar results are found for other

years and for other years and for the lower scenario (S07 ) 110
Figure 90. Annual mean salinity timeseries comparison between FWOA (G500) and

FWA (G618) for lower (S07) and higher (S08) scenarios in compartment 213 located

north of the western sectio n of the landbridge, showing a salinity reduction up to 15

ppt due to the landbridge project after construction is finished in Year9. ... 110
Figure 91. Annual mean salinity timeseries comparison between FWOA (G500) and

FWA (G618) for lower (S07) and higher (S08) scenarios in compartment 222 located

south of the western section of the landbridge, showing a salinity increase up to 1

ppt due to the landbridge project after construction is finished in Year 9. ............ 111
Figure 92. Annual mean salinity timeseries comparison between FWOA (G500) and

FWA (G618) for lower (S07) and higher (S08) scenarios in compartment 228 located

north of the eastern  section of the landbridge, showing a salinity reduction up to 2

ppt due to the landbridge project after construction is finished in Year9. ... 111
Figure 93. Annual mean salinity timeseries compar ison between FWOA (G500) and

FWA (G618) for lower (S07) and higher (S08) scenarios in compartment 247 located

south of the eastern section of the landbridge, showing negligible or no differences
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between FWOA and FWA the first decades after construction (Ye ar9-30),and a

slight increase of salinity (up to 1 ppt) due to the landbridge after Year 30. ... 112
Figure 94. Annual mean water level timeseries comparison between projects 325a

(G618) and 325b  (G642) for lower (SO07) and higher (S08) scenarios in compartment

213 located north of the western section of the landbridge (location indicated in

Figure 55), showing negligible or no local differences in water level between the

complete Lower BaratariaL  andbridge (325a, G618) and the west part only (325b,

L7 OO 112
Figure 95. Annual mean salinity timeseries comparison between projects 325a
(G618) and 325b (G642) for lower (S07) and higher (SO 8) scenarios in compartment

213 located north of the western section of the landbridge (location indicated in

Figure 55), showing negligible local differences in salinity between the complete

Lower Barataria Landbridge (325a, G618) and the west part only ( 325b, G642). .113
Figure 96. Annual mean water level timeseries comparison between projects 325a

(G618) and 325c¢ (G643) for lower (S07) and higher (S08) scenarios in compartment

228 located nort  h of the eastern section of the landbridge (location indicated in

Figure 55), showing negligible or no local differences in water level between the

complete Lower Barataria Landbridge (325a, G618) and the east part only (325c,

GBA3). oo s eeaee e eeean 113
Figure 97. Annual mean salinity timeseries comparison between projects 325a

(G618) and 325c¢ (G643) for lower (S07) and higher (S08) scenarios in compartment

228 located north of the eastern section of the landbr idge (location indicated in

Figure 55), showing negligible or no local differences in salinity between the

complete Lower Barataria Landbridge (325a, G618) and the east part only (325c,

GBA3). oo s eeaee e eeean 114
Figure 98. Location of the Eastern Terrebonne Landbridge projects (Panel A), the

Eastern Terrebonne Landbridge - West (Panel B), the Eastern Terrebonne Landbridge

- Central (Panel C) and the Eastern Terrebonne Landbridge - East (Panel D). ...... 115
Figure 99. Mean annual inundation depth difference (FWA -FWOA) in Year 10 of the
lower SCenario (SO7). o e e 117
Figure 100. Annual mean water lev el at CRMS0315 north of the western section, for

the projects and FWOA, for the lower and higher scenarios. ... 118

Figure 101. Daily average tidal range at compartment 701 (western section) for

lower (upper panel) and higher (lower panel) scenarios for the full project 335a

(<7220 PP 119
Figure 102. Daily average tidal range at compartment 701 (western section) for

lower (upper panel) and higher (lower panel) scenarios for the west segment 335b
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Figure 104. Daily average tidal range at compartment 509 (central section) for lower

(upper panel) and higher (lower panel) scenarios for the full project 335a (G620).
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Figure 105 . Daily average tidal range at compartment 509 (central section) for lower
(upper panel) and higher (lower panel) scenarios for the central segment 335c

(T 123
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Figure 107. Daily average tidal range at compartment 508 (eastern section) for lower
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Figure 112. Maximum 2  -week average salinity difference (FWA -FWOA) in Year 20 for
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Figure 113. Net land benefits (FWA -FWOA) over time for both the higher and lower
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Figure 114. Net land benefits (FWA -FWOA) over time for both the higher and lower
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components of the Eastern Terrebonne Basin Landbridge project (note change in

VErtiCal SCAlE). oot e e 135
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Figure 122. Changes in veget  ation cover in ETB as a result of different versions of

the East Terrebonne Landbridge project. oiiiiiiiiie e 139
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Figure 123. Juvenile blue crab HSI scores across Terrebonne Basin for Year 20 of
FWOA and Eas tern Terrebonne Basin Landbridge full project (FWA) S08
environmental scenario simulations. Scores range from 0.0, completely unsuitable

habitat, to 1.0, optimal habitat. ... 140
Figure 124. Juveni le blue crab HSI scores across Terrebonne Basin for Year 20 of

FWOA and Eastern Terrebonne Basin Landbridge I East (FWA) higher environmental
scenario simulations. Scores range from 0.0, completely unsuitable habitat, to 1.0,

optimal habitat. ..t e e ——— 141
Figure 125. Location and operating regime of the Ama Sediment Diversion. ... 142
Figure 126. The location and operating regime of the Edgard Di Version. ............. 143

Figure 127. Difference map of mean annual inundation depth between FWOA (G500)

and FWA (G613) for the Ama Sediment Diversion at Year 10 of the lower (S07)

scenario, indicating a si  gnificant increase of mean annual inundation depths resulting
from the operation of the Ama Sediment Diversion, ranging from 0.25 mto 0.5 min

the immediate outfall area, to 0.1 to 0.25 in most of upper Barataria, and up to 0.1

m in parts of Mid Barataria . Similar results are found in later years and for the higher
(S08) SCENAIIO.  cooieieieiiiciccciies et e 144
Figure 128. Annual mean water level comparison between FWOA (G500) and FWA
(G613) for the Ama Sediment Diversio ns for lower (S07) and higher (S08) scenarios
in compartment 150 (Lake Cataouatche; Figure 129), showing a mean water level
increase that varies between 30 cm initially to up to 20 cm in later decades. Similar

results are found for the area west of Lake Ca taouatche, including Lac Des

AllBMANAS. s e e .. 145
Figure 129. Map indicating the location of QAQC1822 (blue dot) in compartment 150

located within Lake Cataouatche. ...iis e ... 145

Figure 130. Annual water level variability comparison between FWOA (G500) and
FWA (G613) for the Ama Sediment Diversion for lower (S07) and higher (S08)

scenarios in compartment 150 (Lake Cataouatche; Figure 129), showing a n annual

water level variability increase up to 10 cm. Similar results are found for the area

west of Lake Cataouatche, including Lac Des Allemands. ..o ... 146

Figure 131. Difference map of mean annua | inundation depth between FWOA (G500)

and FWA (G605) at Year 10 of the lower (S07) scenario, indicating a significant

increase of mean annual inundation depths resulting from the operation of the

diversion, ranging up to 0.1 m most of upper Barataria. Sim ilar results are found in

later years and for the higher (S08) scenario. . e 147

Figure 132. Difference map of mean annual inundation depth between FWOA (G500)

and FWA (G605) for the Ama Sediment D i version at Year 30 of the | ower

scenario, indicating a similar magnitude and extent of inundation changes as shown

for Year 15 for the Ama Sedi menit..Di.ver.si omn47i  n Figur e
Figure 133. Difference map of mean annual inundation depth between FWOA (G500)

and FWA (G605) at Year 30 of the lower (S07) scenario, indicating a similar

magnitude and extent of inundation changes as shown for Year 15 in Figure 131 ,

outside of the Lake Cataouat che area where el evation..chkM8ges are f
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Figure 134. Annual mean water level comparison between FWOA (G500) and FWA

(G605) for lower (S07) and higher (S08) scenarios in compartment 171 (Lac Des
Allemands; Figure 135), showing a mean water level increase of up to 20 cm. ... 148
Figure 135. Map indicating the location of QAQC0444 (green dot) in compartment

171, located within Lac Des Allemands. oo e 149

Figure 136. Annual water level variability comparison between FWOA (G500) and
FWA (G605) for lower (S07) and higher (S08) scenarios in compartment 171 (Lac
Des Allemands; Fig ure 135), showing an annual water level variability increase up to
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Figure 137. Difference map of mean annual salinity between FWOA (G500) and FWA
(G613) at Year 15 of the lower (S07) scenario, indicating a significant salinity

decrease amounting up to 5 ppt in the Terrebonne and Lower Barataria basins due to
operation of the Ama Sediment Diversion. Contrastingly, a slight salinity decrease

amounting up to 0.5 ppt skostDéltaand Rtetoh Soundtrbas, Bi r d 6

due to reduced freshwater volumes resulting from upstream diversion operation. 150
Figure 138. Annual mean salinity comparison between FWOA (G500) and FWA
(G613) for lower (S07) and higher (S08) scenarios in compartment 249 located in

Barataria Bay (location indicated in Figure 139), showing the 2 - 3 ppt salinity

reduction in Barataria Bay resulting from the operation of the Ama Sediment

DIVEISION. oot e eeeee e .. 151
Figure 139. Map indicating the location of QAQC1322 (green dot) in compartment

249, located within Barataria Bay. Compartments 206 and 211 are highlighted. .. 151

Figure 140. Difference map of mean annual salinity between FWOA (G500) and FWA
(G605) at Year 15 of the lower (S07) scenario, indicating a significant salinity

decrease amounting up to 2 ppt in the Terrebonne and Lower Barataria basi ns due to
operation of the Edgard Diversion. Contrastingly, a slight salinity decrease

amounting up to 0.5 ppt is found for the Bi
due to reduced freshwater volumes resulting from upstream diversion operation. 152

Figure 141. Annual mean salinity comparison between FWOA (G500) and FWA
(G605) for lower (S07) and higher (S08) scenarios in compartment 249 located in

Barataria Bay (location indicated in Figure 139), showing the 1 -2 ppt salinity

reduction in Barataria Bay resulting from the operation of the Edgard Diversion. .. 152
Figure 142. Difference map of mean annual salinity between FWOA (G500) an d FWA
(G613) at Year 30 of the lower (S07) scenario, indicating a similar magnitude and

extent of salinity changes as shown for Year 15 in Figure 137.  .iiiieienenen. 153

Figure 143. Difference map of mean annual salinity between FWOA (G500) and FWA
(G605) at Year 30 of the lower (S07) scenario, indicating a similar magnitude and

extent of salinity change s as shown for Year 15 in Figure 140.  .......ccoiiveeeiinnnee. 153
Figure 144. Maximum 2  -week mean salinity differences (FWA -FWOA) in Year 50 due

to the Ama Sediment Diversion for lower (upper panel) and higher (lower panel)
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Figure 146. Mean annual TSS concentration comparison between FWOA (G500) and
FWA (G613) for the lower (S07) scenarios in compartment 150 (Lake Cataouatche;
Figure 129), showing a 10 ~ -20 mg/L concentration increase that remains consistent

over time. Similar result s are found for the higher (S08) scenario. .......ccccceeene. 156
Figure 147. Mean annual TSS concentration comparison between FWOA (G500) and

FWA (G613) for the lower (S07) scenarios in compartment 211 (Little L ake; Figure
139), showing a2 -6 mg/L concentration increase that remains consistent over time.

Similar results are found for the higher (S08) scenario. ., ... 156

Figure 148. Mean annual TSS concentra tion comparison between FWOA (G500) and

FWA (G605) for the lower (S07) scenarios in compartment 171 (Lac Des Allemands;

Figure 135), showing a 10  -15 mg/L concentration increase that remains consistent

over time. Similar results are found for the higher (SO 8) scenario. .......cccceneeen. 157
Figure 149. Mean annual TSS concentration comparison between FWOA (G500) and

FWA (G605) for the lower (S07) scenarios in compartment 206 (Bayou Perot and

Bayou Rigolettes; Figu re 139), showinga 1l -3 mg/L concentration increase that

remains consistent over time. Similar results are found for the higher (S08) scenario.
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and FWA (G630, MBHR) at Year 15 of the lower scenario (S07), indicating a

reduction of inundation depths up to 10 cm around Kings Bayou and the Rockefeller
Wildlife Refuge. A small increase in inundation is found in the receiving areas of the

hydrologic restoration activities. Similar results are found for the higher scenario

(S08). eiiiiciii i e eeer s eaeans 274
Figure 291. Map indicating timeseries locations in the Mermentau Basin. ... 275
Figure 292. Annual mean water level comparison between FWOA (G500) and FWA

(G630, MBHR) for lower (S  07) and higher (S08) scenarios in CRMS0553 located

upstream of Little Chenier Canal (location indicated in Figure 292). Annual mean

water levels initially decrease up to 15 cm after construction of the project; however,

the effect wanes over time with decr eases that remain limited to 5 -10 cmin later
decades, for both the lower (S07) and higher (S08) scenarios. .eveeveeeeeeeenn. 275
Figure 293. Annual mean water level comparison between FWOA (G500) and FWA

(G630, MBHR) for lower (S07) and higher (S08) scenarios in QAQC2043 located in
compartment 1095 in the center of the Rockefeller Wildlife Refuge (location indicated

in Figure 292). Annual mean water levels initially decrease up to 8 cm after

construction of the  project; however, the effect wanes over time with decreases that

remain limitedto 2 -5 cm in later decades, for both the lower (S07) and higher (S08)

ST = U0 1R ... 276
Figure 294. Annual water lev el variability comparison between FWOA (G500) and

FWA (G630, MBHR) for lower (S07) and higher (S08) scenarios in CRMS0553 located

upstream of Little Chenier Canal (location indicated in Figure 292). Water level

variability decreases between 1 to 3 cm after construction of the project, for both the

lower (S07) and higher (S08) SCENAIIOS. oo eeeeeee e, 276
Figure 295. Annual water level variability comparison between FWOA (G500) and

FWA (G630, MBHR) for lower (  S07) and higher (S08) scenarios in QAQC2043 located

in compartment 1095 in the center of the Rockefeller Wildlife Refuge (location

indicated in Figure 292). Water level variability decreases up to 1 cm after

construction of the project, for both the lower (S07) and higher (S08) scenarios. . 277
Figure 296. Difference map of mean annual inundation depth between FWOA (G500)

and FWA (G626, CCGHR) at Year 15 of the lower scenario (S07), indicating a

reduction of inundation depths up to 25 cm around the Creole Canal. Similar results

are found in later years and for the higher scenario (S08). i 278
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Figure 297. Map indicating timeseries location s in the Cameron -Creole Watershed.

Figure 298. Annual mean water level comparison between FWOA (G500) and FWA

(G626, CCGHR) for lower (S07) and higher (S08) scenarios in QAQC2172 located in
compartment 1034 at the upstream side of Creole Canal (Figure 298). Annual mean

water levels decrease between 20 -50 cm after construction of the project. These

effects remain similar over time for both scenarios, except for the final decade of the

higher (S08) scenario where the project appears to be unsuccessful in draining the

L2 LT PP PPPTT 280
Figure 299. Annual mean water level comparison between FWOA (G500) and FWA

(G626, CCGHR) for lower (S07) an d higher (S08) scenarios in QAQC2058 located in
compartment 1063 at the downstream end of Creole Canal (Figure 298). Annual

mean water levels decrease by about 30 cm initially and up to 60 cm in the later

decades, except for the final decade of the higher (S08) scenario where the project
appears to be unsuccessful in draining the area. i e, 280
Figure 300. Annual water level variability comparison between FWOA (G500) and

FWA (G626, Cameron -Creole to the Gulf Hydrologic Restoration) for lower (S07) and

higher (S08) scenarios in QAQC2172 located in compartment 1034 at the upstream

side of Creole Canal (Figure 298). Water level variability is typically lower after

construction of the project and shows le ss interannual variation, except for the final

decade of the higher (S08) scenario where the project appears to be unsuccessful in

draining the @rea.  ...ocooiiiiiciiis . e——— e 281
Figure 301. Annual water level variabil ity comparison between FWOA (G500) and

FWA (G626, CCGHR) for lower (S07) and higher (S08) scenarios in QAQC2058
located in compartment 1063 in at the downstream end of Creole Canal (Figure

298). Water level variability is reduced increasingly over time aft er construction of
the project, except for the final decade of the higher (S08) scenario where the
project appears to be unsuccessful in draining the area. ... ... 282

Figure 302. Annual mean water lev el comparison between FWOA (G500) and FWA

(G626, CCGHR) for lower (S07) and higher (S08) scenarios in QAQC0970 located in
compartment 1255 east of the Creole Canal and north of the Mermentau River

(Figure 298). Annual mean water levels decrease up to 5 cm after construction of the
project. These effects remain similar over time for both scenarios. ... 283
Figure 303. Annual water level variability comparison between FWOA (G500) and

FWA (G626, CCGHR) for lower (S07) and higher (S08) scenarios in QAQC0970

located in compartment 1255 east of the Creole Canal and north of the Mermentau

River (Figure 298). Water level variability increases slightly (up to 2 cm) after

construction of the Project. s e 283
Figure 304. Difference map of mean annual salinity between FWOA (G500) and FWA

(G630, MBHR) at Year 15 of the lower scenario (S07), indicating a reduction of

salinity up to 5 ppt in parts of the Mer mentau Basin near the coastline, along with a
small increase of salinity up to 1 ppt in more upland parts of the basin. Similar
results are found for the higher scenario (S08). i e 284
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Figure 305. Difference map of mean annual salinity between FWOA (G500) and FWA

(G630, MBHR) at Year 40 of the lower scenario (S07), indicating similar patterns as

found for Year 15 (Figure 305), albeit more pronounced with a reduction of salinity

up to 10 ppt in parts of the Mermentau Basin near the coastline, along with an

increase of salinity up to 5 ppt in more upland parts of the basin. Similar results are

found for the higher scenario (S08). i e 285
Figure 306. Annual mean salinity comparison between FWOA (G500) and FWA

(G630, Mermentau Basin Hydrologic Restoration) for lower (S07) and higher (S08)

scenarios in QAQC2076 located in compartment 1063 in Lower Mud Lake

(downstream of Little Chenier Canal, locat ion indicated in Figure 292). The project

does not or barely (<1 ppt) affect annual mean salinity at this location as well as

other locations along Little Chenier Canal, for both the lower (S07) and higher (S08)

SCENANOS.  ciiviiiiiiiie e e iiiieeiie eereee e eeaieee e .. 285
Figure 307. Annual mean salinity comparison between FWOA (G500) and FWA

(G630, MBHR) for lower (S07) and higher (S08) scenarios in QAQC0957 located in
compartment 1214 east of the Mermen tau River and north of Highway 82 (location
indicated in Figure 292). Annual mean salinity concentrations increase after

construction of the project at a minor rate (<1 ppt) in the first 25 years and a

somewhat larger rate (up to 2 ppt) in the second 25 ye ars when concentrations are
higher overall. .....is s e 286
Figure 308. Annual mean salinity comparison between FWOA (G500) and FWA

(G630, Mermentau Basin Hydrologic Restoration) for lower (S07) and higher (S08)

scenarios in QAQC2043 located in compartment 1095 in the center of the Rockefeller

Wildlife Refuge (location indicated in Figure 292). Annual mean salinity

concentrations remain close to O ppt in the first 25 years for both FWOA and FWA

and both the lower (S07) and higher (S08) scenarios. However, concentrations start

to increase in the following 25 years, with FWA concentrations being up to 2 ppt

higher compared to FWOA concentrations during this timeframe. ... 286
Figure 309. Difference map of mean annual salinity between FWOA (G500) and FWA

(G626, CCGHR) at Year 15 of the lower scenario (S07), indicating a reduction of

salinity up to 20 ppt in areas near the coastline of the eastern Cameron -Creole
Watershed and western Mermentau Basin, along with salinity increases up to 5 ppt

mostly concentrated in the area east of the Creole Canal. Similar results are found

for the higher scenario (S08). i eee—— e 288
Figure 310. Difference map of mean annual salinity between FWOA (G500) and FWA

(G626, CCGHR) at Year 40 of the lower scenario (S07), indicating similar patterns as

found for Year 15 (Figure 310), albeit more extensive with salinity differenc es found
in larger parts of the region. Salinity differences extend even further for the higher

scenario (S08), mostly in westward direction. .. e, 288
Figure 311. Annual mean salinity comparison bet ween FWOA (G500) and FWA

(G626, CCGHR) for lower (S07) and higher (S08) scenarios in QAQC2172 located in
compartment 1034 at the upstream side of Creole Canal (Figure 298). Mean salinity
increases by up to 2 ppt in the period after construction and in the final decades. 289
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Figure 312. Annual mean salinity comparison between FWOA (G500) and FWA

(G626, CCGHR) for lower (S07) and higher (S08) scenarios in QAQC2058 located in
compartment 1063 at th e downstream end of Creole Canal (Figure 298). Mean

salinity is lowered substantially in FWA. After construction of the project, salinity is

reduced to concentrations lower than 2 ppt, whereas FWOA concentrations remain in

therange of 15  -20 PPl coociiiiiiiiiviis e e 289
Figure 313. Annual mean salinity comparison between FWOA (G500) and FWA

(G626, CCGHR) for lower (S07) and higher (S08) scenarios in QAQC0970 located in
compartment 1255 east of the Creole Canal and north of the Mermentau River

(Figure 298). Mean salinity increases by 2 -6 ppt after construction of the project.

These effects remain similar over time for both scenarios. ... . 290
Figure 314. Net| and area benefits (FWA -FWOA) for the Cameron Creole to the Gulf
Hydrologic restoration project (left) and the MBHR project (right). i, 291
Figure 315. Mean annual inundation at QAQC2058 (lower Cre ole Canal) for FWOA

and the CCGHR project for the lower and higher scenarios. ... 291
Figure 316. Mean annual inundation at CRMS0553 (north of Highway 1143) for

FWOA and the MBHR project for the lo wer and higher scenarios.  ......ccccccvvveeennn. 292
Figure 317. Projects included in IP1 and modeled in FWIP1 for the central Chenier

PIAIN. oo s s aeeeaa 293
Figure 318. Comparison of mean annual inundation for the CCGHR project in

isolation (G626) and FWIP1 for the lower and higher scenarios.  ..iiiiiiieeeenns 293
Figure 319. Land change maps for Year 50 for the high scena rio for A: FWIP1, B: the
Cameron Creole to the Gulf Hydrologic Restoration project, and C: the MBHR project.

Figure 320. Changes in species cover in the CHR ecoregion are shown without and

with the hydrologic restoration projects under two different scenarios. ... 296
Figure 321. Changes in species cover at CRMS0610 are shown with and without the

MBHR under two different SCENarios. . e 297
Figure 323. Changes in species cover at QAQC2058 are shown with and without the

CCGHR under two different SCENArios.  .oocvcicieiiicieeeiiiiee e 298
Figure 322. Juvenile spotted seatrout HSI scores across the Chenier Plain for Year 30

of the FWOA and MBHR (FWA) higher environmental scenario simulations. Scores

range from 0.0, completely unsuitable habitat, to 1.0, optimal habitat. ~~ ............... 299
Figure 323. Total HSI score for mottled duck in the MEL ecoregion for the 50 -year
FWOA and MBHR (FWA) higher environmental scenario simulations. The total HSI

score was calculated by summing the individual scores for each ICM model cell within
the ECOTEQION. s e eeeeeee e ——— 300
Figure 324. Juvenile spotted seatrout HSI scores across the Chenier Plain for Year 30

of the FWOA and CCGHR (FWA) higher environmental scenario si mulations. Scores
range from 0.0, completely unsuitable habitat, to 1.0, optimal habitat. ... 301
Figure 325. Mottled duck HSI scores across the Chenier Plain for Year 40 of the

FWOA and CCGHR (FWA ) higher environmental scenario simulations. Scores range

from 0.0, completely unsuitable habitat, to 1.0, optimal habitat. ... 302
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1.0 INTRODUCTION

Analysis for the 2023CoastalMaster Plan focused on a regional approach to unds#anding the
dynamics of a changing coastal Louisiana landscape. This report examines representative datasets
from the Integrated Compartment Model (ICM)raulations of a uture without action (FWOA), under

two scenarios of possible future environmentalanditions. Across all five coastal regions, model

outputs are shown to provide a thorough understanding of how, and why the future landscape will look
different from what it looks like today. Rather than simply reporting the same datasets at fixed
locations in a repetitive format, this report instead is structured such that the data will tell a

compelling narrative of one, or a few, of each coastal region and how that region may experience
change in the future.

This report is specifically focused on the@®3 Coastal Master Plan FWOA under thewer andhigher

project selection environmental scenarios. These are outputs from the FWOA simulations that were
directly used to assess a candidate projectds robust
simulations represent two possible outcomes for coastal Louisiana if we were to put our shovels (and

dredges) down after we finish building all of the projects that we currently having funding (and

permits) to construct. While we know that these two scenarios aretrexact forecasts of the next 50

years, they are based upon real potential future climates, and were developed from the latest

available data provided by international climate change modeling efforts.

The five regions examined areChenier Plain, the Cemal Coast, Terrebonne Basin, Barataria Basin,
and the Pontchartrain/Breton This report will discuss all five subroutines of the ICM that interact to
update the coastal landscape: the hydrology moddQMHydro), the wetland vegetation modellCM
LAVegModl the wetland morphology modellCMMorph), the barrier island and tidal inlet modelsICM
Bland ICMBIT). The sixth, and final, ICM subroutine does not provide feedback to the landscape, but
instead uses environmental and landscape outputs to calculateabitat suitability indices for a variety

of important fish, fowl, and wildlife species in coastal LouisiankQMHS).

SPATIAL UNITS AND TE RMINOLOGY

To understand interactions among ICM subroutines, it is important to recognize that the different
subroutines act on separate, overlapping grids with different resolutionBigurel1). ICMHydro
compartmentsare the largest {.e., the lowest resolution) and are irregularly shaped to account for
landscape features. These compartmentaere refined for 2023 Coastal Master Plan to more closely
align with expected flows due to known hydrologic features.g., natural ridges, control structures,
etc.). ICMMorph pixelsare the smallest {.e., highest resolution) at 30 m x 30 m and make up a
regular grid. Elevation and land cover type is calculated and tracked, with the existing conditions
digital elevation model (DEM) as the starting point, at this finer scale and then aggregated up as
needed to inform calculations for other subroutines. ICMAVegModjrid cellsare sized in between at
480 m x 480 m and are aligned with the ICMWorph pixels such that 256 are captured in each ICM
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LAVegMod grid cell. The IGMISI subroutine uses the same grid cells as IGIMVegMod.

ICM-Hydro:
Irregular - :
compartments -

ZI

R M0

ICM-LAVegMod EEmnLi S AENNRENL NN, AN L
& ICM-HSI: FHETIR T
480 m grid cells T i;‘ Rl IR € N

7‘ 5 2 s a 5 i S I
1 4 SEAIEE
. = ICM-Morph: : 5 EEENEM: )

30 m pixels Lt T M
v

Figure 1. Spatial resolution for ICM subroutines in the area around Marsh Island
in Vermilion Bay.

nE

Throughout this report, model output will often be referred to via the model resolution that was used
to derive the data. For instance, if discussing water legelthe report may reference the water level in
a specificcompartment/ICM-Hydro compartment Similarly, vegetation coverages will be discussed at
for a specificgrid cell/grid/ICM-LAVegMod grid

Prior to starting simulations for the 2023 Coastal Master Pte.a number of locations were identified

as Omodel save pointsd. These would be |l ocations at v
would be saved in order to conduct quality assurance and quality control (QAQC) on model processes

and simulations. TheseQAQC save pointgere located following three different criteria:

1 CRMS locations every observation station within the Coastwide Reference
Monitoring System (CRMS) was selected as a save point. These are labeled following
the CRMS convention and Wiappear in this report as a four digit integer appended
t o 0CRMGERMS1234. e . ,

1 Transectsd several transects were deliberately placed at a variety of locations
around the coastal domain. These included areas such as in the outfall locations of
planned sediment diversion projects, across the interior of the Camer&reole
Watershed, and other similar points of interest across the coast. These are labeled by
appending a four di JRNSO7DInThedfigstawo digite indcdteRNS 6, 1 . e
the transect ID, and the last two digits identify the location along the transect.
Therefore TRNSO0701 is the first point in transect 7, TRNS0702 is the next location,
followed by TRNSO0703, etc.

1 QAQC paintsthe third category of save points was randomly placedré&ndom
placement geospatial algorithm was used to place 100 locations within each
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ecoregion. These randomly placed locations were also numbered with a four digit
integer, i.e.,QAQC1234

Following the method above, there are 2,941 QAQC save points withhéved annual data from every
ICM simulation. These data timeseries are used throughout the report and will be labeled as coming
from a location with a name such as CRMS1234, TRNS1234, or QAQC1234.

ECOREGION AND REGION AL BOUNDARIES

The 2023 Coastal Master Rin analysis, stakeholder engagement, and document layout are structured
around the five primary regions of coastal Louisiana: the Chenier Plain, the Central Coast, Terrebonne
Basin, Barataria Basin, and the Pontchartrain/Breton basingigure2). Model data for each of these
regions is further subdivided into ecoregiong-{gure3), which are an amalgamation of ICMydro
compartments that are conterminous and all located with a specifically unique portiohthe coast.

The number of ecoregions varies per region, but they were delineated following physical barriers (such
as landbridges), flowpaths (such as a bayou or river), natural demarcations such as ridges, or even
human-made delineators (such as shippig lanes). Throughout this report, the model outputs will be
summarized by region, with discussion often referring to these finer scale ecoregion boundaries. The
ecoregions in this report will be referenced using an abbreviation, as listedTiable1.

Pontchartrain/Breton

Chenier Plain

' Barataria
Central Coast -

Terrebonne

Figure 2. Master plan regions of ¢ oastal Louisiana
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Figure 3. Ecoregions used in modeling analyses for the 2023 Coastal Master Plan.

Table 1. Ecoregion abb

reviations and the region in which they are located

Abbreviation Ecoregion Region

ATD Atchafalaya Delta Central Coast

BFD BirdQ doot Delta Pontchartrain/Breton
CAL Calcasieu Chenier Plain

CHR Chenier Ridges Chenier Plain

CHS Chandeleur Sound Pontchatrain/Breton
ETB Eastern Terrebonne Terrebonne

LBAne Lower Barataria (NE) Barataria

LBAnw Lower Barataria (NW) Barataria

LBAse Lower Barataria (SE) Barataria

LBAsw Lower Barataria (SW) Barataria

LBO Lake Borgne Pontchartrain/Breton
LBR Lower Breton Pontchartrain/Breton
LPO Lake Pontchartrain Pontchartrain/Breton
MBA Mid Barataria Barataria

MEL Mermentau/Lakes Chenier Plain

MRP Maurepas Pontchartrain/Breton
PEN Penchant Terrebonne

SAB Sabine Chenier Plain
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TVB Teche/Vermilion/Bays Central Coas

UBA Upper Barataria Barataria

UBR Upper Breton Pontchartrain/Breton
VRT Verret Basin Terrebonne

WTE Western Terrebonne Terrebonne

VEGETATION SPECIES A BBREVIATIONS

Throughout this report, the vegetation model (IGMAVegMod) results will be discussdabth as the
overall species mixture/assemblage, as well as the relative cover of the individual plant species

included in the model. When referring to individual species, the results are reported in the text using a

shorthand code as listed inTable2.

Table 2. Symbol codes used in ICM

-LAVegMod to represent each modeled species

Code Vegetation species Code Vegetation species
AVGE Avicennia germinans QUNI Quercus nigra

BAHABI Baccharis halimifolia QUTE Quercus texana

CLMA10 Cladium mariscus QUVI Quercus virginiana
COES Colocasia esculenta SALA Sagittaria lancifolia

DISP Distichlis spicata SALA2 Sagittaria latifolia

DISPBI Distichlis spicata SANI Salix nigra

ELBA2_FIt | Eleocharis baldwinii SCAM6 Schoenoplectus americanus
ELCE Eleocharis cellulose SCCA11 Schoenoplectus californicus
IVFR Iva frutescens SCRO5 Schoenoplectus robustus
JURO Juncus roemerianus SOSE Solidago sempervirens
MOCE2 Morella cerifera SPAL Spartina alterniflora
NOTMOD Not Modeled SPCY Spartina cynusuroides
NYAQ2 Nyssa aquatica SPPA Spartina patens

PAAM2 Panicum amarum SPPABI Spartina patens

PAHE2 Panicum hemitomon SPVI3 Sporobolus virginicus
PAHE2_FIt | Panicum hemitomon STHE9 Strophostyles helvola
PAVA Paspalum v aginatum TADI2 Taxodium distichum
PHAU7 Phragmites australis TYDO Typha domingensis
POPU5 Polygonum punctatum ULAM Ulmus americana
QULAS Quercus laurifolia UNPA Uniola paniculate

QULE Quercus lyrate ZIMI Zizaniopsis miliacea
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2.0 LOWER BRETON DIVERSI ON

PROJECT OVERVIEW

The Lower Breton Diversion project (#006) is a sediment diversion into lower Breton Sound to build
and maintain land Figure4). The maximum discharge is 50,000 cfs (modeled at 50,000 cfs when the
Mississippi Rver flow equals 1,000,000 cfs; open with a variable flow rate calculated using a linear
function from 0 to 50,000 cfs for river flow between 200,000 cfs and 1,000,000 cfs; constant flow
rate of 50,000 cfs for river flow above 1,000,000 cfs. No operation Hew 200,000 cfs). The project is
fully constructed and operational alrear9 in Implementation Period 1 (IP1) antfear29 in
Implementation Period 2 (IP2).

Figure 4. Location of the Lower Breton Diversion project.

The project cosis $395.20 million in IP1 and $369.86 million in IP2 due to fewer years for operations
and maintenance. The cost of the project does not vary by scenario as no dredging or marsh creation
is included.

This project was evaluated for inclusion in the 2023dastal Master Plan for both the first and second
implementation period and was not selected. The model runs were G601 and G65&spectively. The
project results presented here discuss the way in which the project changes the coastal landscape in
terms of hydrology, morphology, vegetatiomand habitats, with examples from the two environmental
scenarios and from both IP1 and IP2. The examples have been selected to illustrate the dynamics of
the project based on available data, rather than to provide a comgirensive description of all areas,
scenarios and implementation period comparisons.
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