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see direct benefits from construction of the gaps,
and should experience an increase in substrate
accretion and nutrient input, however, to a lesser
extent than the primary impact areas. Being located
further from the proposed gaps than the primary
impact areas, we assume that the secondary impact
areas will also experience some level of
improvement in flooding duration due to improved
drainage of the swamp, however, not to the extent
of the primary impact areas. We, therefore,
anticipate a semi-permanent flood duration with
moderate flow/exchange.

Variable 4: Mean High Salinity During the Growing Season

Both Future With and Future Without Project
Target Year 0 —

Value based on information presented in the PPL 12
WVA. Specifically, for the Maurepas Diversion
Project it was estimated that typical high salinity
during the growing season would be about 1.4 ppt.
Because the ARDC project is further from the lake
(i.e., further from the source of saltwater intrusion)
the CWPPRA Environmental Work Group assumed
a lower mean high salinity in this area and adopted
1.2 ppt for the PPL 12 WVA.

Future Without Project
Target Years 1 — 50 —

Values based on information presented in the PPL
12 WVA. Specifically, subsidence is expected to
continue within the project area over time under the
future without project scenario. We, therefore,
assume that the ability for saltwater to intrude
further and/or more frequently into the project area
swamps will likewise increase. Thus, we assumed
that mean high salinity during the growing season
would increase to 1.4 ppt over 50 years.

Future With Project
Target Years 1 — 50 —

Values based on information presented in the PPL
12 WVA. Specifically, the proposed project was
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designed to allow for freshwater to be introduced
into the swamp when water elevations in the ARDC
are higher than in the swamp, which is anticipated
to occur frequently. This frequent introduction of
freshwater into the system from the ARDC is
expected to result in a mean high salinity reduction.
However, because the secondary impact areas are
located further from the gaps than the primary
impact areas and because the volume of water
would be spread over a larger area we assumed that
mean high salinity benefits would be less in those
areas (1.0 ppt for TY 1 and 10). In addition,
because of the anticipated increase in sea level rise
over time, we assume an increase in mean high
salinities of 1.1 and 1.3 ppt for TY 25 and 50,
respectively.

30 -50 Years to Marsh

Variable 1:

Stand Structure

Both Future With and Future Without Project
Target Year 0 —

This information was provided by Bernard Wood
(Research Assistant Southeastern Louisiana
University). Specifically, total canopy cover is
estimated to be between 50 and 75 percent with a
midstory cover greater than 33 percent or a
herbaceous cover greater than 33 percent. [Class 4]

Future Without Project
Target Year 1 -

Because of the minimal time lapse since TY0, we
predicted that the stand structure would remain a
Class 4.

Future Without Project
Target Years 10 — 50 —

Degradation of the area is anticipated under the
future without project scenario. Because of this, we
assumed that overstory closure would be reduced to
less than 50 percent by TY25 (Class 3) and less than
33 percent by TY50 (Class 1).
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Future With Project
Target Year 1 -

Because of the minimal time lapse since project
construction (i.e., 1 year), we predicted that the
stand structure would remain a Class 4.

Future With Project
Target Year 10 —

The combined effects of increased deposition of
fine-grained sediment, increased nutrient loading,
increased freshwater flows, reduced salinities,
seasonally-lower water levels, and vegetative
planting should improve habitat conditions over
time within the area. In addition, because
construction of the gaps is designed to allow for
drainage of the area during ARDC low flow events,
seedling germination, establishment, and survival is
expected to increase. We do not, however,
anticipate a significant change in stand structure in
this area over 10 years. Therefore, we predicted
stand structure would remain a Class 4.

Future With Project
Target Years 25 — 50 —

The combined effects of increased deposition of
fine-grained sediment, increased nutrient loading,
increased freshwater flows, reduced salinities,
seasonally-lower water levels, and vegetative
planting should improve habitat conditions within
the area over time. Because construction of the
gaps is designed to allow for drainage of the area
during ARDC low flow events, seedling
germination, establishment, and survival is expected
to increase. Thus, we anticipate an overstory
canopy closure equal to or greater than 75 percent
with a herbaceous cover or midstory cover greater
than 33 percent. [Class 6]

Variable 2: Stand Maturity

Both Future With and Future Without Project
Target Year 0 —

A-41



This information was provided by Bernard Wood
through direct measurement of project area trees.

Future Without Project
Target Years 1 -~ 50 —

Values based on information provided by Bernard
Wood. Mean dbh for each species was estimated as
the mean existing dbh plus the existing mean annual
growth rate times X number of years (growth rate:
cypress = 0.15 inches per year; tupelo et al =0.10
inches per year). Basal area was estimated based on
data collected by Southeast Louisiana University
over the past 10 years and percent composition of
canopy trees was estimated based on best
professional judgment. Within the PPL 12 WVA it
was assumed that 50 percent of the tupelo et al
would die over 20 years, but that actual mortality of
cypress would be minimal. Over the 50 year project
life, we assume that 75 percent of the tupelo et al
would die with minimal cypress mortality occurring
within the 10 year to marsh habitat type. Because
habitat quality and conditions are higher in the 30 -
50 year to marsh habitat type, as compared to the 10
year to marsh habitat type, we assume that tupelo
mortality would occur, but at a slower rate.
Therefore, we predict that 50 percent of the tupelo
et al would die over the 50 year project life.
Subsequently, under the future without project
scenario basal areas decrease slightly from target
year 0 to 25 and decrease significantly between
target year 25 and 50 due to the projected loss of
canopy cover.

Future With Project
Target Years 1 — 50 —

Values based on information presented in the PPL
12 WVA. Under the future with project scenario,
construction of the gaps is expected to stimulate
productivity and growth of cypress and tupelo. We
assume that the secondary impact areas will receive
benefits from freshwater flows, nutrients, and
sediments; however, to a lesser extent than the
primary impact areas. These assumptions are
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Variable 3:

similar to those by Hamilton and Shaffer (2001) for
the Maurepas Diversion Project. Results of studies
by John Day in wetlands receiving secondary
treated sewage suggest that introduction of nutrients
as well as sediments from river water could
stimulate production by 3-5 fold (Hamilton and
Shaffer 2001). Comparison of productivity in
swamps that are either managed, have more
favorable hydrology, and/or are receiving nutrient
enrichment suggest that the existing level of
productivity in Maurepas are 2 to % of average
values. As a conservative projection, we assume
growth rates to be 129% of current growth in the
secondary impact areas, which is the same
assumption used in the PPL 12 WVA. Percent
composition of cypress trees was adjusted over the
50 years to mimic conditions in healthier portions of
the project area. Basal area was estimated by using
bottomland hardwood growth/basal area rates
developed by the United States Forest Service
(Putnam et al. 1960).

Water Regime

Both Future With and Future Without Project
Target Year 0 —

At present the Maurepas swamps within the project
area are temporarily flooded and have low
flow/exchange.

Future Without Project
Target Years 1 — 50 —

Degradation of the area is expected under the future
without project scenario. Because the area has
some level of flow/exchange (albeit low), we
anticipate the area to remain temporarily flooded
over 50 years.

Future With Project
Target Years 1 — 50 —

We assume that the portions of the proposed project
within the secondary impact areas are expected to
see direct benefits from construction of the gaps,

A-43



and should experience an increase in substrate
accretion and nutrient input, however, to a lesser
extent than the primary impact areas. Being located
further from the proposed gaps than the primary
impact areas, we assume that the secondary impact
areas will also experience some level of
improvement in flooding duration due to improved
drainage of the swamp, however, not to the extent
of the primary impact areas. We, therefore,
anticipate a temporary flood duration with moderate
flow/exchange.

Variable 4: Mean High Salinity During the Growing Season

Both Future With and Future Without Project
Target Year 0 —

Value based on information presented in the PPL 12
WVA. Specifically, for the Maurepas Diversion
Project it was estimated that typical high salinity
during the growing season would be about 1.4 ppt.
Because the ARDC project is further from the lake
(i.e., further from the source of saltwater intrusion)
the CWPPRA Environmental Work Group assumed
a lower mean high salinity in this area and adopted
1.2 ppt for the PPL 12 WVA.

Future Without Project
Target Years 1 — 50 —

Values based on information presented in the PPL
12 WVA. Specifically, subsidence is expected to
continue within the project area over time under the
future without project scenario. We, therefore,
assume that the ability for saltwater to intrude
further and/or more frequently into the project area
swamps will likewise increase. Thus, we assumed
that mean high salinity during the growing season
would increase to 1.4 ppt over 50 years.

Future With Project
Target Years 1 — 50 —

Values based on information presented in the PPL

12 WVA. Specifically, the proposed project was
designed to allow for freshwater to be introduced
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into the swamp when water elevations in the ARDC
are higher than in the swamp, which is anticipated
to occur frequently. This frequent introduction of
freshwater into the system from the ARDC is
expected to result in a mean high salinity reduction.
However, because the secondary impact areas are
located further from the gaps than the primary
impact areas and because the volume of water
would be spread over a larger area we assumed that
mean high salinity benefits would be less in those
areas (1.0 ppt for TY 1 and 10). In addition,
because of the anticipated increase in sea level rise
over time, we assume an increase in mean high
salinities of 1.1 and 1.3 ppt for TY 25 and 50,
respectively.

INTERMEDIATE AND HIGH SEA LEVEL RISE SCENARIC ASSUMPTIONS

Variable 1: Stand Structure

No anticipated changes to this variable (i.e., same projections as low sea level rise
scenario).

Variable 2: Stand Maturity

No anticipated changes to this variable (i.e., same projections as low sea level rise
scenario).

Variable 3: Water Regime

The following information was provided by George Hudson of Taylor
Engineering.
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WITH PROJECT
WITHOUT WITH PROJECT WITH 8 MM/YR
RATE OF RSLR @ 50 | PROJECT YEARS YEARS TO ACCRETION
RSLR YEARS TO PERMANENT | PERMANENT YEARS TO
INUNDATION INUNDATION PERMANENT
INUNDATION
Low Rate 1.5 feet 14 years 40 years 150 years
Intermediate
Rate 1.9 feet 12.5 years 31 years 58 years
High Rate 3.2 feet 8 years 17 years 26 years
Variable 4: Mean High Salinity During the Growing Season

The study area is normally dominated by the fresh headwater flow of the Amite
River, with some additional freshwater input from the Blind River. This area also

has episodic salinity pulses from tropical storms and extreme droughts, such as
the drought of 1998-2000.

As RSLR occurs, the isohalines will migrate toward the study area, but still will
be hindered somewhat by the freshwater input. As sea level rises [such as in the
low (1.5 feet in 50 years) to medium (1.9 feet in 50 years) estimates], the tropical
events and droughts will allow for increased saltwater intrusion into the area. The
spikes will be higher and there will be more volume of saltwater entering the
study area. As sea level continues to increase [as for the high (3.2 feet in 50
years)] this saltwater intrusion will increase, likely curvilinearly, perhaps
exponentially.

The salinity (V4) term in the Swamp WVA accounts for the impact of salinity on
the estimate of health for the system. V4 is the mean average high salinity,
basically the average of the top 33% of the readings. As salinity increases due to
RSLR, the spikes and volume of salt water will increase. However, due to the
domination of the fresh water in the Amite and Blind Rivers, this area will still
likely be fresh during normal conditions, even with the high estimate of RSLR.
Therefore, even if the top 10% of the readings are higher, the next 23% (rest of
the 33%) would likely be about the same. Thus, there would be some “watering
down” of the spikes for the WV A evaluation. The key to this logic is the
freshwater input of the 2,200 square miles of the Blind River and Amite River
watersheds. For the FWP, the connectivity and the normal freshwater input that
follows a tropical event would improve conditions by flushing the salt water out
of the system, rather than letting it linger and increase soil salinities.
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The WVA Team developed estimates for the V4 Salinity term for the low (1.5 ft)
RSLR estimate (see the following table). Using this as a basis, a relationship
between salinity increase and RSLR was determined. For the low FWOP, the
Team determined that the V4 term would go from 1.2 to 1.4 ppt with a RSLR
increase of 1.5 feet. We assume a linear increase in RSLR, thus the estimates for
the WVA years (1, 10, and 25) are simply estimated by dividing the 50-year
estimate by the appropriate year. The estimate of 0.133 ppt per foot of RSLR
[(1.4-1.2)/1.5] was developed from the low estimate.

For the medium RSLR estimate, a 0.133 ppt per foot of RSLR was applied to the
estimate of RSLR.

For year 50 in the high RSLR estimate, the estimate was doubled to 0.266 ppt per
foot of RSLR. The reason for this increase is that when the sea level increases to
about the 1.5-1.9 foot range, the saltwater intrusion would be much more
pronounced as the increase would be curvilinear or even exponential. Likely, the
1.0 ppt isohaline may be very close to the study area in Lake Maurepas, even
during normal conditions.

The FWP for both medium and high RSLR was estimated based on the FWOP
and WVA Technical discussions.

Salinty estimates for firee RSLR senarios, as based on Loy RSLR.
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Loz RSLR Ved RSLR High RSLR
V4 Salinity V4 Salinty V4 Salindy ]
Year “Wop W3 W02 W32 F'Nor W2
Primary Secondary Arimary Secondary 2rimary  Secondary
Impact impact impact  impact impacs mpact
RS.R Area Area RSLR Area Area RSLR Area Area
o g.cc 1.20 1.20 L.20 ¢.co i.20 1.20 1.2C C.C3 120 1.20 1.2
3 0.03 .20 0.80 1.C0 ¢4 .21 0.30 1.C0 0.C6 1.21 c.sc 1.CC
it C.30 1.20 0.0 1.00 0.38 1.25 0.90 1.00 0.6% 1.2% ¢.5C 1ce
25 0.75 1.30 1.0 it .95 1.33 1.00 1.10 1.6C 141 1.20 1.3C
3C .50 140 1.23 1.30 1.90 1i.45 .20 1.3C 3.20 .05 1.80 1.0
waoe
Lowy Determined in WVA Technica! Meelings
Medium G2 PPT/5i5ftRSIR=0.133 ppt/ foct of RSLR
High Double rate fror frora year 25 to year 50 on High SLR - €.266 ppt increase ner foo® of RSLR.
Fwp
Low Determined in WVA Technical Meeatings
Medium Estimated Based on "WOP and WVA Technica! Meetings
High Estimated Based on #WOP and WVA Technical Meetings
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Frash Marsh Primary impact Arsa
10 Years 10 Mash Primayy Impact Asa.
10 Years 1o Marsh Seconcary impact Area.

10 Yours to Marsh Pamanant impacts
20-30 Years b Marsh Permanent Impacts
30-50 Y» ars 10 Marsh Permanent impacts:

T
f
i
|
i
i

TOTAL

Abgrnative 34
Fresh Marsh Sonondary kmpact Araa
10 Years lo Marsh Primary impact Area
10 Y- 3 10 Marsh £ocondar;” Impact Arma
20-30 Ye4rs 10 Marsh Primarn, Impect Ara
20-30 Years ¥ Marsh Secondery Impect Area
30-30 Years 1o Marsh Primary impact Area

§,il Bank Tamporary impacts

10 Years o Marsh Permanent impacis
20-30 Years 1o Mareh Permanent impacts
30-50 Yoars 1o Margh Permanen! inpacts.

TOTAL

:
:
¢
§
1
;

20-30 Years © Marsh Primery impact Arca.
20-30 Years t Marsh Sacondary impact Area
30-50 Yeurs o Marsh Primary impact Are 4
3050 Y -ars o Marsh Sacordary Impact Arga
Spall Bank Parmanant impacts

8pall E-nk Tamporary impacts

20-30 Yaars 1o Marsh Permanent (mp2. 5
3050 Yaars o Marsh Penmanent tmpacs

Spail Bank Pesmanent Impacs

Spoil Bank Temporary impacts

Fresh Marsh Penmanent Impacss:

10 Years o Marsh Permanent impacs
20-30 Yers o Marsh Permanent impacts:
30-50 Years Io Massh Permanen! impacts

TOTAL

.
£
L
i
i
i

Frsih Marsh Secondary Impact Area.

10 Years to Marsh Primary Impact Arsa
10 Years 1o Marsh Secondery Impact Ama
20-30 Years o Marsh Primary kmpact Ara

2030
B0-50 Yoars bo Marsh Primary impact Arv 1
3050 Years lo Marsh Secondary tmpact Area
Spoil Bank Penmanent Impacis

Spoil Bank Temporary impacts

10 Years o Mareh Pormanent Impact:
20-30 Years lo Marsh Permanen! impacts:
30-50 Years o Marsh Permanent impacts

TOTAL

R

Aligrmative 38

Frish Marsh Prmary mpact Acea

10 Years 10 Marsh Primary Impact Area
10'Y=ars 0 Marsh Sacondary Impact Area
20-30 Ye s 10 Marsh Primary impact Area
20-30 Years o Marsh Secondary impeci Aree
30-50 Years 1o Marsh Primary impact Area
30-50 Years 1o Marsh Secondary impect Aséd
Spail Bank Pemanent impects

Spoll Bank Temporary Impacks

Fresh Marsh Pormanant impacs

Impacs
50-50 Years © Mavsh Parmanent impacts

10 Years 1 Marsh Primary impaci Aces.
10 Ycars t Marsh Secondary impact Ava

Spoll Bank Pemanent mpaca
Spod Bank Tempocary impacts

Fresh Marsh Fenmanent impacts

10 Years o Marsh Permanent impacts

20-30 7 sars m Marsh Permanen inpacts
30-50 Ye ws tn Marsh Permanen! impests

TOTAL

YT
:
H
§
i
i

EER R RN MR NDRD

L d

RN

v

L T T I I IR T

uno

v

TN R R R RE N NN

v

TR RN

v

155 AAHUs

:
:

4678 AAHUs
7413 AAHUs
36718 AAHUs
41469 AAHUs
42323 AAHUs
15259 AAHUs
7540 AAHUs
-1.59 AAHUs
077 AAHUs

b3

1601.64 AAHUs

-11.38
842
-3553
-235.12
-£9.69

33973.18

7196.08
5548.65

2802.27
1299.80

-11.38
-127.14
-107.57

16679.91

13538.17
1561274
£727.03
247036
58.65
-27.19
-£8.42
-48.74
22
-A77.55

63401.93

2
&

Amits River Divarsion Canal Modification
WYA Summary

Intermediate SLA

Allernative 33

Fresh Marsh Primary Impact Aea

10 Years 10 Marsh Primaxy impact Ama

10 Years IbMar ) Secondary impact Arca
20-30 Years 1 Massh Primary impact Area.
20-30 Yr a1 10 Massh Secondary Impact Area
30-50 Y6 1o Marsh Primar. Impact Arry
30-50 Years 1o Marsh Sxcondary Impact Arsa.

Ahernaiive 36
Fresh Marsh Primery impact Area
Fresh Marsh Secondary Impact Ared
10 Yoars 1o Marsh Primary impact Area

10 Years 1o Marsh Permanent impacts
20-30 Yewrs 1o Marsh Permanent impacs:
30-50 Years % Marsh Permanent impacs

TOTAL

P
f
E“
il
i
i

Alleruative 39
Frzsh Marsh Primary mpact Area
Fresh Marsh Secondary impact Area
10 Yamrs 1 Massh Primary impact Area
10 Yars 1o Marsh Saconclary impact Area

Marsh
10 ¥:8rs 1o Marsh Parmanent ingacts
20-3 Yoars 1o Marsh Parmanent inpacts
30-50 Yaars 1o Mar 1 Permancat ingacss

TOTAL

:
i
i
7
§
i
L)

RN

v

66.75
3454
67.45
182 48
232.49

o)

741

1190.64 AAHUs

1615.53 AAHUs

EERRRRRRLLEEM

333767
1726£3

337229
817400

88.17

75776.57

3T

¢

CHUs

FERiil

CHus
CHUs
CHUs
CHus

CHuUs
CHus

Frash Marsh Primary Impact Area
10 Years m Marsh Prirary Wnpact Ares
10 Years b Marsh Secondary impact Avea

10 Years 10 ) wsh Permanent impacts
20-30 Years to Marsh Permanan impects:
50-50 Yeass 1o Marsh Permanent inpe s

TOTAL

HETS
£
s 1
:
i
i

Fresh Aaysh Primary Impact Area
Fresh Marsh Secondary impect Ared
10 Years  Marsh Primary impact Avea

Impaces
20-30 Years © Marsh Pennanent impacs
30-50 Years (o Marsh Penmanent impacts

TOTAL

T
f
f
|
i
i

8pall Bank Temporary Impacis

Fresh Warsh Permanant inpacta

10 Years i Marsh Parmandnl inpact
20-30 Years ' Marsh Permanant inpacis
30-50 Yaars ' Marsh Pennanent impacts

TOTAL

R
f
i
i
i
i

L I I O A I

»

High SLR
5859 AAHUs 204086 CHUs
3157 AAHUs 157835 CHUs
6708 AAHUs 35407 CHUs
17056 AAHUs 852805 CHUs
286% AAHUs 1133035 CHUs
2842 AAHUS 1.2083 CHUs
748 AAHUs 187322 CHUs
055 AAHUs 2760 CHUs
023 AAHUs -11.38 CHUs
-130 AAHUs 6490 CHUs
062 AAHUs -31.2¢ CHUs
416 AAHUs 20775 CHUs
-163 sAHUs 9171 CHUs
610.20 AAHUs 30509.94 CHUs
5899 AAHUs 294966 CHUs
4091 AAHUs 204565 CHUs
66549 AAHUs 772:36 CHUs
336.10 AAHUs 1675450 CHUs
24372 AAHUs 1218602 CHUs
28032 AAHUs 1401616 CHUs
9152 AAHUs CHUs
4625 AAHUs 231245 CHUs
117 AAHUSs 5385 Chus
AAHUs 27.49 CHUa
130 AAHUs 6490 CHUs
087 AAHUs 4374 CHUs
S63 AAHUs -28162 CHuUs
688 AAHUs 34316 CHUs
1146.92 AAHUs 57346.02 CHUs
5398 AAHUs 280386 CHUs
4081 AAHUS 204566 CHUs
6648 AAHUs 332436 CHUs
335,10 AAHUs 1675480 CHuUs
37327 AAHUs 1866339 CHuUs
37885 AAHUs 1839757 CHUs
147,71 AAHUs 73855 CHUs
7058 AAHUs 352316 CHUs
-159 AAHUs 7935 CHUs
077 AAHUs -38.57 CHUs
120 AAHUs 5490 CHUs
087 AAHUs -4374 CHUs
<7.88 AAHUs -35396 CHUg
882 A\HUs 44121 CHUs
1451.77 AAHUs 72588.63 CHUs
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