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primary impact areas. These assumptions are
similar to those by Hamilton and Shaffer (2001) for
the Maurepas Diversion Proj ect. 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 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 growthlbasal area rates
developed by the United States Forest Service
(putnam et al. 1960).

Variable 3: Water Regime

Both Future With and Future Without Project
Target Year 0 -

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

Future Without Project
Target Years 1 - 50-

Continued 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 semi-permanently
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
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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 ARDe project is further from the lake
(Le., 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 Proje9t
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°-

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 TYO, 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 -
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This information was provided by Bernard Wood
through direct measurement ofproject 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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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 ofnutrients
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 Y:z to '!4 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).

Variable 3: 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,
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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 wlth 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
(Le., 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.

II TTE 'IED A _E MTD Y!u-F SEA LEVEL luBE SCENAH10 ASSUIVfPTIONS

Variable 1: Stand Structure

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

Variable 2: Stand Maturity

No anticipated changes to this variable (Le., 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 WITH8MMIYR

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
1.9 feet 12.5 years 31 years 58 years

Rate

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 ofhealth for the system. V4 is the mean average high salinity,
basically the average of the top 33% ofthe readings. As salinity increases due to
RSLR, the spikes and volume ofsalt 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 ofRSLR.
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 WVA 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 ofRSLR
[(1.4-1.2)/1.5] was developed from the low estimate.

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

For year 50 in the high RSLR estimate, the estimate was doubled to 0.266 ppt per
foot ofRSLR. 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.
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F'J-"MilWlS8cD'lcllJympa..N-. ...." ......... 43a32 CHUli
tOY-sIl:l ........ PriIMY~IMliI 7'.151 ......... ""'... CHUs
IOY('lISll:IMIl"ItIS~~ArlII 361.1& ....US 1!l351iJ.2D CHUs
20-30 YellS IIINlnh Primay )n1lE1Anl& 270.76 ....US 13538.11 CHUs
2().S)YMnIIIlNllSrlseccndary~1\reIl ...... ....US 15612.14 CHUs
»50Yem 1IlMml1 Primut mJWlCl~ ..... ....US ~721.03 CHUs
»so~ ..JI1S IIlMll1tl5ecllr\daly hlpcArM 4i.•' MHU. :14>0.'" CHUs
SpoiJBIn.. PIm1....~ -1.11 ....U. ...... CHUs
SpoilBlnk TefI'4lCIIW)' m.... -0... ....U. -27.19 CHUs
FratlMmtlP'lrm""'~ •,.3:1 MHU• ...... CHUs
10Y~IIlMmhPermanlnllmPM:ll!l .().$O MHU• ....7. CHUs
20-30 YU'I b IMrIh P8nn&n1nt mpllttll """" MHUs -31f72 CHU.
:JCI.IJOYenbMa/lll.P8rrnanBntmpidl ·7'" MHlJs -311.505 CHUs

:tOTAL ~ 1268.04 AAHUs 634111.93 CHUs

''''tN'''''' 37
Ffft9nMll'Sn~~Atea 46.79 ......... 2339.32 CHUs
10YnttIDMnhPrl,.....,~Anla ..... ......... 1941.111 CHUs
10Vt&tflll:lMralPSeoontilrt'~""" 293.72 ......... '''.'0 CHUs
2O-3OYeII'II:IMnl'lPMlIfYImPlll:lAA 1 ...... ......... 11259.95 CHUs
2().3OYell'lI:I~SGccJ'Clrl'/~IAr8lil 170.8' ......... ....... CHUs
3CHlOYGlfSIl:lMirshP/tnlrJ ImDaC'Nr.J. ,..... ......... ....... CHU&
3O-5aYSflIl:lMllsh&:loon<lw~ArIa :l5.,. ....... 1189m CHUs
Spoil IMllkF"e:mil'lent"'oeclS .1.()3 ....... -51.75 CHUs
SpciI BIt1ll TempcnIY mDIQS -0... ....U. -2'7.19 CHUs
10 YIll'JII:IMIt1t'I Pennanenllml)all:f.; -0... ....U. -foU1 CHUs
20-301.., bloAalsfl PetmanenllmpidB -42' MHUli -210.;·' CHUs
:JO.8DYanb~PermlI.nentlmpattll -7.91 MHUli ·3.U' CHUs

:tOTAL ~ 922.17 AAHUs 46108.66 CHUB

A'Ilt""lb·c 38
R'tsnMlltr\PdIftllY~AttI 10M MHUs 3644-07 CHU.
IOVel!tlONnhPtl,..,~Arai 35.22 MHUs 1761.12 CHUo
10"""a.t"IItnhS8lXlfldlly~"" "'... MHu. 3873.10 CHUs
~Y1inlDM&/1tlPmwrI'!lPlCl'" 333.• ' MHUl 161670.40 CHUo
~YeatS II:IM.ulhgeand!J)'~I"" ...... MHUs "181U5 CHUo
~OY"II:I ....... PttnalymPlidAte8 05.'" .....,. .'1&.87 CHJl;

»'OYeatt1O ........gel:DldIwyli'Tol*'l..,. ..... .....,. :J:IOO.!13 CHJl;
SPClilIlMp.,..~.... -0.07 .....,. ...... CHJo
SpolBlllliT~mPl-dll -0... ........ ·22.78 CHJo
F1eIflMltShP8rmllnft~ -1.33 ........ ...... CHJo
10V."II:I~.uth~IImpac:U -0.7' MHlJo ....5:1 CHUo
2I)-)Q Yen Dlinll Pwm,tnenlftpeat -7.25 MHlJo -302-'" CtU
»:IO~Il"'"Plrmlnenl"nped:i: ..... AAHUs ·t97.76 CHUo

DlLU. ~ 1013.06 AAHU. 50653.09 CHUs

&'lrm"bre ,.
FrW'l M]IIb P1fn-.y h\W:IMIl 10M MHUa ,....07 CHU.
FlWlWarsfl~~Nm ..,,, MHU• """'32 CHUs
10Y""lDMntlPriln~~Nt~ 7"18 MHUs 31W.3J CHUs
10Y""'lQMnh~hl*tM·4 367.1' MHU. 1836U.20 CHUs
2O{lC)YN/SI:lNlllhPrina!y mp.lC1~ " •.68 MHU. 20734.211 CHU.
20-30 YellS I:l MIr!tl &eacnd-r ImpCI AreI ....23 MHU. 21t6f.fjO CHU.
:»50 Y8IfI;I:lMll!hPrfNr}'m_Mila 152.58 MHUs 7li2ll.30 CHUs
3G-50 YenI;l"""'S8clIndtfy ImPK'\NeI 7~" MHUs :"17D.16 CHUs
SPQIBaok~IImpK:,J ·1.58 MHU. ·"'35 CHUs
S.llQI Bank TempoflU)' mp.lClll -0.17 MHUs .....7 CHUs
Ftwh MnI! fWmIneIIl~ -1.33 ........ ...... CHUs
10V.~ 1;1 ...... PermlnenlmpactJ -0... ........ ....4IiJ••• CHUs
2!O-aO>;.,.IDMlnhPenna.nenllmp.ll:tl ..... ........ ..o4-:s.86 CHUs
3D-SOV.. ",IDMIrstlP8'm.:l.nl!nlmpo;';II: "'7' ......... ·~ss.42 CHUs

m:rAL 16111.64 AAHU. 8008t.84 CHUa

+h"""'kre 33
F1eIrl MIrth P'li11la,'~N8l
10V8I!SDMln"Prir'r\a)'lIT.D&t~

10Y.,~"","~)ftN:tMwl
2O-3Ov.s"MaI1tlP6'naIYftlI)IICl~

2!1).31JYrn1O~Soc:onc&&lY~"­

:JO.SOY~~I;I~P..m,e.~At.~t

~Yeu1OIr.&uIhS1CCll'\d.lly~'"
lcldl Blnlt flcInn&nenl ___

Spell Bank T.-nPlA/Y mllMl
F!eihMulh~""*,,,

10YIiIIl"liIQ'IIllhPen'nanlnlft~

2O-3Ov..,.1Q MMfl PennAnenI~
.J)60v...,.1Q....,.~R~

&6.15 MHU.
34.54 MHU.
61.45 MHU.
'~4B MHUs
232.t!i MHUs

215.51 MHUli
37.91 MHUt
..().~ MHUs
.0.23 MHUt
-1.32 AAHUli
-0.18 MHUt
.....37 MHUI
-1.18 AAHlJa

640.32 AAHUs

311161 CHlJI.
17215..£3 CH\J5
3372.R9 CI1U5
917.04.00 CHU5

1182>4.65 CHU5
1329.14 CHU&
188S.55 CHua

·71BJ CHua
·11.38 CHua
-8S,22 CHua
-32.10 CHua

-21a27 CHua
-aII.17 CHUs

320t6.90~

FrIlIhYanll PrIrn8Iy h1*tNel.
10Y....I:lMlnhF'lWtlWy~AI.­
10Y....,I:IM8nt'l~llft..-a:NI!II

1C).3Qy..,.I:lM&ntlpnC':IfY~AreI.

1[).3l)Y;;USbM&dtlS«::o'lllaly~AI·l

S).M"""II:IM&!tI'lPritnay~IAreI.

3Oo!OYatsIl:lM&!thSec::lll'llI&IY~AreI.

.. !JpciIBlN.P!nnarIe'JlW!l,pllC!l
• 5p:i18IM.T~~

FlI";hMIrIflP'lrlNnllr!lm....
10Yearlll.;.....~iftpadl

• z.aoY"'ll:IMallhPtrWIIIfIIlI'Il~

• m-.5OVellllbMlllhPenn...enI."oS

58.98 MH..Il
3151 MH..I6

"'.............
170.56 MHJI,....., ........,.... .........
37.46 MHIJ&
-OS; .........
..,..., MHUl
·1.30 MHIJI
-0.62 MHUe
....16 MWIJs
-1.63 ,tAHUs

610.20 AAHUs

HlghSUl

2949.8& CHUa
1571.~ CHlh
33M,Ol CHUs
8!'a.05 CHUs
11~ CHUs

1..:20.13 CHUs
1873.22 tHUs

-27.60 CHUs
-".31 CHU&
-64.90 CHUs
-31.24 CHUs

4IJ1.15 CHUs
~1.71 CHUs

30509.94 CHUs
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