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Project Name:  Louisiana Coastal Area – Small Diversion at Convent/Blind River
Project Type(s):  Freshwater diversion, swamp restoration, hydrologic restoration,
Sponsoring Agency:  U.S. Army Corps of Engineers (Corps) and Louisiana Department of Natural Resources

Preparer of Wetland Value Assessment (WVA) information sheet: Angela Trahan
Information found in this project information sheet was obtained primarily from the Draft Feasibility Report appendix (CPE 2005 and 2007).

Project Area:  The project area is situated along the ARDC in Ascension and Livingston Parishes, in the vicinity of Head of Island, Louisiana. The project area is focused around the impaired baldcypress-tupelo swamp stands adjacent to the ARDC, extending northward and southward of the canal in the western portion of the Maurepas Swamp, located within the Pontchartrain Basin. 
Project area boundaries were developed and delineated based on hydrologic features of the area suspected of being influenced by the Amite River Diversion Canal Modification Project.  For planning purposes, the project area was further divided into nine sub-areas.  Those sub-areas are defined by topographic high points (e.g., spoil banks, relict railroad grade, road embankments) or natural and artificial channels (e.g., rivers, canals) that would serve to impede or intercept hydrologic flows.
Problem:  The project are includes the ARDC, a 10.6-mile-long flood control channel between the Amite and Blind Rivers.  Dredged material excavated during channel construction was deposited in spoil banks on either side of the canal.  The construction of the ARDC and its associated spoil banks, and the resulting impoundment, channelization, surge-related saltwater intrusion, and the loss of freshwater, sediments, and nutrients from the Amite River have all caused significant adverse impacts to the area, resulting in poor swamp health and ecosystem degradation in the western Maurepas Swamp.

Goal:  The goal of the ARDC Modification Project is to reverse the trend of degradation in the western portion of the Maurepas Swamp, so as to contribute toward achieving and sustaining a coastal ecosystem that can support and protect the environment, economy, and culture of southern Louisiana and thus the Nation.

Objectives:  

1. Prevent habitat conversion and future land loss;

2. Establish hydrologic connectivity to allow seasonal drying in which the swamps are drained to promote seedling germination, establishment, and survival;

3. Introduce nutrients and sediment to swamps;

4. Promote water circulation to improve water quality;

5. Increase swamp vegetation productivity;

6. Restore and preserve fish and wildlife habitat; and

7. Protect vital socioeconomic resources including cultures, community, infrastructure, business and industry, and flood protection features.
Project Features:  

1. Freshwater Reintroduction – Restoring processes that input freshwater, nutrients, and sediments are essential for establishing sustainable coastal swamp systems. The implementation of freshwater reintroduction measures that establish hydrologic connectivity between study area waterbodies and the adjacent swamp habitat could nourish existing swamp habitat to increase productivity and restore areas that have converted to freshwater marsh or open water, reintroduce sediments and nutrients throughout the ecosystem, and allow aquatic organisms access to previously unavailable habitats. The benefits that such reintroductions produce increase over time and continue as long as the reintroduction is operated and maintained. Additionally, freshwater reintroductions can be adaptively managed to respond to environmental changes and optimize benefits.

2. Habitat Restoration – The majority of the Maurepas swamp is stressed as a result of hydrologic alteration and seems to be on a trajectory of slow degradation leading to a gradual conversion to marsh and open water (Hoeppner et al., 2007). Without restoration, the factors and processes that are contributing to stress and deterioration of the swamps in the vicinity of the ARDC will continue and will result in loss of the swamp, with succession to open water. The wetland loss rates for the Coast 2050 Amite/Blind Rivers mapping unit (which contains the study area) for 1974-90 were estimated by the Corps to be 0.83 percent per year for swamp habitat, and 0.02 percent per year for fresh marsh. Based on these rates, approximately 50 percent of swamp and 1.2 percent of fresh marsh will be lost within 60 years (CWPPRA Task Force, 2002).  Additionally, the Corps determined that, based on the low tree density, degraded condition, and expectation for mortality, the majority of swamp habitat within the study area will degrade to less than 33 percent canopy cover within 20 years (U.S. Army Corps of Engineers, 2004).  Under the continued influence of these conditions, tree mortality will continue to increase and tree density will continue to decline, until most swamp habitat in the vicinity of the ARDC converts to fresh marsh. Monitoring studies conducted for the CWPPRA PPL 12 proposal indicated that conversion of baldcypress-tupelo swamp to fresh marsh is already occurring in the study area, particularly north of the ARDC in subunit NE-2 (CWPPRA Task Force, 2002). Additionally, the monitoring results indicate that many areas of fresh marsh in the greater southern Maurepas Swamp have converted to fragile spikerush flotant, which is particularly susceptible to nutrient starvation and fragmentation.  Consequently, it is expected that the vast majority of swamp habitat adjacent to the ARDC would convert to open water rather than stable marsh habitat without implementation of the proposed project.

High Benefits Area

· Fresh Marsh – The Swamp Model was chosen for this area over the Fresh Marsh Model, even though there is less than a 33 percent canopy cover, because the area provides functions and values more closely associated with a swamp than a fresh marsh. 

Variable 1:
Stand Structure
Both Future With and Future Without Project
Target Year 0 – 



This information was gathered during a July 30, 2009, field assessment.  It was the consensus of the group that there is less than 33 percent overstory closure.  [Class 1]

Future Without Project


Target Years 1 – 50 –
Continued degradation of the area is anticipated under the future without project scenario.  Because of the low tree density and degraded condition, the area is expected to remain a Class 1.


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 1.

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 within the area.  However, cypress trees planted at TY1 would be 11 years old.  In Louisiana, the height of cypress at 10 years of age is, on average, 17 feet (USDA 1980).  Therefore, because there were no tree species within the midstory at TY 0 and because planted cypress trees would not be old enough yet to be considered a component of the overstory, we anticipate the stand structure would remain a Class 1.


Future With Project


Target Year 25 – 
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.  In addition, planted cypress trees are expected to be over 31 feet at age 26 (USDA 1980) and would, therefore, be considered a component of the overstory.  Accordingly, we anticipate an overstory closure of 50 -75 percent with a midstory or herbaceous cover greater than 33 percent.  [Class 4]


Future With Project


Target Year 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 continue to improve habitat conditions within the area.  Accordingly, we anticipate an overstory closure of greater than or equal to 75 percent with either a midstory cover or herbaceous cover greater than 33 percent.  [Class 6]


Variable 2:
Stand Maturity
Both Future With and Future Without Project
Target Year 0 – 
This information was gathered during a July 30, 2009, field assessment.  Those estimates, based on existing habitat conditions, were consistent with those found by Bernard Wood (Research Assistant Southeastern Louisiana University) through direct measurement of project area trees.  His dbh estimate, for all tree species combined, was between 6.5 and 8.25 inches, as compared to our average of 6.3 inches determined during our WVA data collection field assessment.  Although our estimate is on the lower end of the range determined by Mr. Wood, because the subject area represents some of the more degraded habitat we feel that this estimate is representative of existing habitat conditions.  Basal area was estimated based on information gathered during the aforementioned field visit and data collected by Southeast Louisiana University over the past 10 years. 

Future Without Project


Target Years 1 – 50 –
Values based on information presented in the PPL 12 WVA.  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 = .11 inches per year  tupelo et al = .08 inches per year).  Basal area was again estimated utilizing data collected by Southeast Louisiana University 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.  In addition, we assume that minimal regeneration would occur over 50 years based on the degraded habitat conditions and lack of tree species at TY 0 in the understory.  Subsequently, under the future without project scenario, basal areas decreased from time year 0 to 50.  

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 high benefit areas will receive the most benefits from freshwater flows, nutrients, and sediments; thus, those areas should see the greatest increase in growth.  These assumptions are 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 wither managed, have more favorable hydrology, and/or are receiving nutrient enrichment suggest that the existing level of productivity in Maurepas are ½ to ¼ of average values.  As a conservative projection, we assume growth rates to be 167% of current growth in the high benefit areas, which is the same assumption used in the PPL 12 WVA.  Percent composition of cypress trees in the canopy was increased over the 50 years to mimic conditions in healthier portions of the project area.  Basal area was estimated by a bottomland hardwood growth/basal area calculator 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 this portion of the project area are permanently flooded and have no flow/exchange.  

Future Without Project


Target Years 1 – 50 –
Continued degradation of the area is expected under the future without project scenario and we anticipate the project area to remain permanently flooded with no flow/exchange.  


Future With Project


Target Years 1 – 50 –
We assume that the portions of the proposed project within the high benefit area will receive the highest amount of direct benefits from construction of the gaps and should experience a substantial increase in substrate accretion and nutrient input.  In addition, being in the immediate area of the proposed gaps we assume that this area will receive a high level of flow-exchange.  We, therefore, anticipate a seasonal flood duration with high 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 –


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.  Because the subject area is impounded with no flow/exchange we expect the salinity to increase over time.  Thus, we assumed that mean high salinity during the growing season to 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 into the swamp when water elevations in the ARDC are higher than in the swamp, which is expected to occur frequently.  This frequent introduction of freshwater into the system from the ARDC is expected to result in a mean high salinity reduction.  Thus, we assumed that mean high salinity during the growing season would be reduced to 0.9 ppt from TY 1 – 50.  

· 10 Years to Marsh 

Variable 1:
Stand Structure
Both Future With and Future Without Project
Target Year 0 – 



This information was gathered during a July 30, 2009, field assessment.  Those estimates, based on existing habitat conditions, were consistent with those found by Bernard Wood (Research Assistant Southeastern Louisiana University).  Specifically, total canopy cover is estimated to be approximately 35 percent with an approximate midstory cover of 17 percent.  [Class 2]


Future Without Project


Target Year 1 – 
Because of the minimal time lapse since TY0, we predicted that the stand structure would remain a Class 2.

Future Without Project


Target Years 10 – 50 –
Continued degradation of the area is anticipated under the future without project scenario.  Because of the low tree density and degraded condition, we downgraded the variable to a Class 1.


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 2.

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 within the area.  While the majority cypress trees in the project area (planted at TY1) would be 11 years old, and would not be old enough yet to be considered a component of the overstory, other midstory tree species present at TY 0 (i.e., red maple, green ash, and water tupelo) would become a component of the overstory at TY 10.  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.  Thus, we anticipate an overstory canopy closure between 33 and 50 percent and greater than a 33 percent midstory or herbaceous cover.  [Class 3]


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.  In addition, planted cypress trees are expected to be over 31 feet at age 26 (USDA 1980) and would, therefore, be considered a component of the overstory.  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 greater than 33 percent.  [Class 6]

Variable 2:
Stand Maturity
Both Future With and Future Without Project
Target Year 0 – 
This information was gathered during a July 30, 2009, field assessment.  Those estimates, based on existing habitat conditions, were consistent with those found by Bernard Wood (Research Assistant Southeastern Louisiana University) through direct measurement of project area trees.  His dbh estimate, for all tree species combined, was between 6.5 and 8.25 inches, as compared to our average of 7.2 inches determined during our WVA data collection field assessment.  Basal area was estimated based on information gathered during the aforementioned field visit and data collected by Southeast Louisiana University over the past 10 years. 

Future Without Project


Target Years 1 – 50 –
Values based on information presented in the PPL 12 WVA.  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 = .11 inches per year  tupelo et al = .08 inches per year).  Basal area was again estimated by a bottomland hardwood growth/basal area calculator developed by the United States Forest Service (Putnam et al. 1960) 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.  In addition, we assume that minimal regeneration would occur over 50 years based on the degraded habitat conditions.  Subsequently, under the future without project scenario, basal areas decreased from time year 0 to 50.  

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 high benefit areas will receive the most benefits from freshwater flows, nutrients, and sediments; thus, those areas should see the greatest increase in growth.  These assumptions are 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 wither managed, have more favorable hydrology, and/or are receiving nutrient enrichment suggest that the existing level of productivity in Maurepas are ½ to ¼ of average values.  As a conservative projection, we assume growth rates to be 167% of current growth in the high benefit 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 a bottomland hardwood growth/basal area calculator 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 high benefit area will receive the highest amount of direct benefits from construction of the gaps and should experience a substantial increase in substrate accretion and nutrient input.  In addition, being in the immediate area of the proposed gaps we assume that this area will receive a high level of flow-exchange.  We, therefore, anticipate a seasonal flood duration with high 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.  This should result in more “salinity spikes” in the record, but may not result in an increase in mean salinity.  Thus, we assumed that mean high salinity during the growing season would remain the same 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 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.  Thus, we assumed that mean high salinity during the growing season would be reduced to 0.9 ppt from TY 1 – 50.  

· 20 - 30 Years to Marsh 

Variable 1:
Stand Structure
Both Future With and Future Without Project
Target Year 0 – 
This information was gathered during a July 30, 2009, field assessment.  Those estimates, based on existing habitat conditions, were consistent with those found by Bernard Wood (Research Assistant Southeastern Louisiana University).  Specifically, total canopy cover is estimated to be approximately 60 percent with an approximate midstory cover of approximately 35 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 –
Continued 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 TY10 (Class 2) and less than 33 percent by TY25 (Class 1).


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 – 
This information was gathered during a July 30, 2009, field assessment.  Those estimates, based on existing habitat conditions, were consistent with those found by Bernard Wood (Research Assistant Southeastern Louisiana University) through direct measurement of project area trees.  His dbh estimate, for all tree species combined, was between 6.5 and 8.25 inches, as compared to our average of 7.9 inches determined during our WVA data collection field assessment.  Basal area was estimated based on information gathered during the aforementioned field visit and data collected by Southeast Louisiana University over the past 10 years. 

Future Without Project


Target Years 1 – 50 –
Values based on information presented in the PPL 12 WVA.  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 = .11 inches per year  tupelo et al = .08 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 20 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 decreased from time year 0 to 50.  
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 high benefit areas will receive the most benefits from freshwater flows, nutrients, and sediments; thus, those areas should see the greatest increase in growth.  These assumptions are 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 wither managed, have more favorable hydrology, and/or are receiving nutrient enrichment suggest that the existing level of productivity in Maurepas are ½ to ¼ of average values.  As a conservative projection, we assume growth rates to be 167% of current growth in the high benefit 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 a bottomland hardwood growth/basal area calculator 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 high benefit area will receive the highest amount of direct benefits from construction of the gaps and should experience a substantial increase in substrate accretion and nutrient input.  In addition, being in the immediate area of the proposed gaps we assume that this area will receive a high level of flow-exchange.  We, therefore, anticipate a seasonal flood duration with high 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.  This should result in more “salinity spikes” in the record, but may not result in an increase in mean salinity.  Thus, we assumed that mean high salinity during the growing season would remain the same 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 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.  Thus, we assumed that mean high salinity during the growing season would be reduced to 0.9 ppt from TY 1 – 50.  

· 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 –
Continued 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).


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 – 
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 = .15 inches per year  tupelo et al = .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 time year 0 to 25 and decrease significantly between time 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 and information provided by Mr. Bernard Wood.  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 high benefit areas will receive the most benefits from freshwater flows, nutrients, and sediments; thus, those areas should see the greatest increase in growth.  These assumptions are 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 wither managed, have more favorable hydrology, and/or are receiving nutrient enrichment suggest that the existing level of productivity in Maurepas are ½ to ¼ of average values.  As a conservative projection, we assume growth rates to be 167% of current growth in the high benefit 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 a bottomland hardwood growth/basal area calculator 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 –
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 temporarily flooded over 50 years.  


Future With Project


Target Years 1 – 50 –
We assume that the portions of the proposed project within the high benefit area will receive the highest amount of direct benefits from construction of the gaps and should experience a substantial increase in substrate accretion and nutrient input.  In addition, being in the immediate area of the proposed gaps we assume that this area will receive a high level of flow-exchange.  We, therefore, anticipate a seasonal flood duration with high 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.  This should result in more “salinity spikes” in the record, but may not result in an increase in mean salinity.  Thus, we assumed that mean high salinity during the growing season would remain the same 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 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.  Thus, we assumed that mean high salinity during the growing season would be reduced to 0.9 ppt from TY 1 – 50.  

Low Benefits Area

· Fresh Marsh – The Swamp Model was chosen for this area over the Fresh Marsh Model, even though there is less than a 33 percent canopy cover, because the area provides functions and values more closely associated with a swamp than a fresh marsh. 
Variable 1:
Stand Structure
Both Future With and Future Without Project
Target Year 0 – 



This information was gathered during a July 30, 2009, field assessment.  It was the consensus of the group that there is less than 33 percent overstory closure.  [Class 1]

Future Without Project


Target Years 1 – 50 –
Continued degradation of the area is anticipated under the future without project scenario.  Because of the low tree density and degraded condition, the area is expected to remain a Class 1.


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 1.

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 within the area.  However, cypress trees planted at TY1 would be 11 years old.  In Louisiana, the height of cypress at 10 years of age is, on average, 17 feet (USDA 1980).  Therefore, because there were no tree species within the midstory at TY 0 and because planted cypress trees would not be old enough yet to be considered a component of the overstory, we anticipate the stand structure would remain a Class 1.


Future With Project



Target Year 25 – 
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.  In addition, planted cypress trees are expected to be over 31 feet at age 26 (USDA 1980) and would, therefore, be considered a component of the overstory.  Accordingly, we anticipate an overstory closure of 50 -75 percent with a midstory or herbaceous cover greater than 33 percent.  [Class 4]


Future With Project



Target Year 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 continue to improve habitat conditions within the area.  Accordingly, we anticipate an overstory closure of greater than or equal to 75 percent with either a midstory cover or herbaceous cover greater than 33 percent.  [Class 6]


Variable 2:
Stand Maturity
Both Future With and Future Without Project
Target Year 0 – 
This information was gathered during a July 30, 2009, field assessment.  Those estimates, based on existing habitat conditions, were consistent with those found by Bernard Wood (Research Assistant Southeastern Louisiana University) through direct measurement of project area trees.  His dbh estimate, for all tree species combined, was between 6.5 and 8.25 inches, as compared to our average of 6.3 inches determined during our WVA data collection field assessment.  Although our estimate is on the lower end of the range determined by Mr. Wood, because the subject area represents some of the more degraded habitat we feel that this estimate is representative of existing habitat conditions.  Basal area was estimated based on information gathered during the aforementioned field visit and data collected by Southeast Louisiana University over the past 10 years. 

Future Without Project


Target Years 1 – 50 –
Values based on information presented in the PPL 12 WVA.  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 = .11 inches per year  tupelo et al = .08 inches per year).  Basal area was again estimated by a bottomland hardwood growth/basal area calculator developed by the United States Forest Service (Putnam et al. 1960) 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.  In addition, we assume that minimal regeneration would occur over 50 years based on the degraded habitat conditions and lack of tree species at TY 0 in the understory.  Subsequently, under the future without project scenario, basal areas decreased from time year 0 to 50.  

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 low benefit areas will receive the benefits from freshwater flows, nutrients, and sediments; however, to a lesser extent than the high benefit areas.  These assumptions are 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 wither managed, have more favorable hydrology, and/or are receiving nutrient enrichment suggest that the existing level of productivity in Maurepas are ½ to ¼ of average values.  As a conservative projection, we assume growth rates to be 129% of current growth in the low benefit 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 a bottomland hardwood growth/basal area calculator developed by the United States Forest Service (Putnam et al. 1960) and is assumed to result in similar conditions as the 155 acre fresh marsh high benefit area since vegetated plantings are proposed.

Variable 3:
Water Regime

Both Future With and Future Without Project
Target Year 0 – 



At present the Maurepas swamps within this portion of 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 low benefit area are expected to 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 high benefits areas.  Being located further from the proposed gaps than the high benefit areas, we assume that the low benefit 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 high benefit 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.  This should result in more “salinity spikes” in the record, but may not result in an increase in mean salinity.  Thus, we assumed that mean high salinity during the growing season would remain the same 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 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 low benefit areas are located further from the gaps that the high benefits 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.  We, therefore, assumed a mean high salinity during the growing season of 1.0 ppt from TY 1 – 50.  

· 10 Years to Marsh 
Variable 1:
Stand Structure
Both Future With and Future Without Project
Target Year 0 – 



This information was gathered during a July 30, 2009, field assessment.  Those estimates, based on existing habitat conditions, were consistent with those found by Bernard Wood (Research Assistant Southeastern Louisiana University).  Specifically, total canopy cover is estimated to be approximately 35 percent with an approximate midstory cover of 17 percent.  [Class 2]


Future Without Project


Target Year 1 – 
Because of the minimal time lapse since TY0, we predicted that the stand structure would remain a Class 2.

Future Without Project


Target Years 10 – 50 – 
Continued degradation of the area is anticipated under the future without project scenario.  Because of the low tree density and degraded condition, we downgraded the variable to a Class 1.


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 2.

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 within the area.  While the majority cypress trees in the project area (planted at TY1) would be 11 years old, and would not be old enough yet to be considered a component of the overstory, other midstory tree species present at TY 0 (i.e., red maple, green ash, and water tupelo) would become a component of the overstory at TY 10.  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.  Thus, we anticipate an overstory canopy closure between 33 and 50 percent and greater than a 33 percent midstory or herbaceous cover.  [Class 3]


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.  In addition, planted cypress trees are expected to be over 31 feet at age 26 (USDA 1980) and would, therefore, be considered a component of the overstory.  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 greater than 33 percent.  [Class 6]

Variable 2:
Stand Maturity
Both Future With and Future Without Project
Target Year 0 – 
This information was gathered during a July 30, 2009, field assessment.  Those estimates, based on existing habitat conditions, were consistent with those found by Bernard Wood (Research Assistant Southeastern Louisiana University) through direct measurement of project area trees.  His dbh estimate, for all tree species combined, was between 6.5 and 8.25 inches, as compared to our average of 7.2 inches determined during our WVA data collection field assessment.  Basal area was estimated based on information gathered during the aforementioned field visit and data collected by Southeast Louisiana University over the past 10 years. 

Future Without Project


Target Years 1 – 50 –
Values based on information presented in the PPL 12 WVA.  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 = .11 inches per year  tupelo et al = .08 inches per year).  Basal area was again estimated by a bottomland hardwood growth/basal area calculator developed by the United States Forest Service (Putnam et al. 1960) 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.  In addition, we assume that minimal regeneration would occur over 50 years based on the degraded habitat conditions.  Subsequently, under the future without project scenario, basal areas decreased from time year 0 to 50.  

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 low benefit areas will receive the benefits from freshwater flows, nutrients, and sediments; however, to a lesser extent than the high benefit areas.  These assumptions are 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 wither managed, have more favorable hydrology, and/or are receiving nutrient enrichment suggest that the existing level of productivity in Maurepas are ½ to ¼ of average values.  As a conservative projection, we assume growth rates to be 129% of current growth in the low benefit 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 a bottomland hardwood growth/basal area calculator 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 low benefit area are expected to 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 high benefits areas.  Being located further from the proposed gaps than the high benefit areas, we assume that the low benefit 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 high benefit 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.  This should result in more “salinity spikes” in the record, but may not result in an increase in mean salinity.  Thus, we assumed that mean high salinity during the growing season would remain the same 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 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 low benefit areas are located further from the gaps that the high benefits 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.  We, therefore, assumed a mean high salinity during the growing season of 1.0 ppt from TY 1 – 50.  

· 20 - 30 Years to Marsh 

Variable 1:
Stand Structure
Both Future With and Future Without Project
Target Year 0 – 
This information was gathered during a July 30, 2009, field assessment.  Those estimates, based on existing habitat conditions, were consistent with those found by Bernard Wood (Research Assistant Southeastern Louisiana University).  Specifically, total canopy cover is estimated to be approximately 60 percent with an approximate midstory cover of approximately 35 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 –
Continued 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 TY10 (Class 2) and less than 33 percent by TY25 (Class 1).


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 – 
This information was gathered during a July 30, 2009, field assessment.  Those estimates, based on existing habitat conditions, were consistent with those found by Bernard Wood (Research Assistant Southeastern Louisiana University) through direct measurement of project area trees.  His dbh estimate, for all tree species combined, was between 6.5 and 8.25 inches, as compared to our average of 7.9 inches determined during our WVA data collection field assessment.  Basal area was estimated based on information gathered during the aforementioned field visit and data collected by Southeast Louisiana University over the past 10 years. 

Future Without Project


Target Years 1 – 50 –
Values based on information presented in the PPL 12 WVA.  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 = .11 inches per year  tupelo et al = .08 inches per year).  Basal area was again estimated by a bottomland hardwood growth/basal area calculator developed by the United States Forest Service (Putnam et al. 1960) 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 20 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 from time year 0 to 50.  

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 low benefit areas will receive benefits from freshwater flows, nutrients, and sediments; however, to a lesser extent than the high benefit areas.  These assumptions are 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 ½ to ¼ of average values.  As a conservative projection, we assume growth rates to be 129% of current growth in the low benefit 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 a bottomland hardwood growth/basal area calculator 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 low benefit area are expected to 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 high benefits areas.  Being located further from the proposed gaps than the high benefit areas, we assume that the low benefit 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 high benefit 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.  This should result in more “salinity spikes” in the record, but may not result in an increase in mean salinity.  Thus, we assumed that mean high salinity during the growing season would remain the same 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 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 low benefit areas are located further from the gaps than the high benefits 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.  We, therefore, assumed a mean high salinity during the growing season of 1.0 ppt from TY 1 – 50.  

· 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).


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 – 
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 = .15 inches per year  tupelo et al = .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 time year 0 to 25 and decrease significantly between time 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 low benefit areas will receive benefits from freshwater flows, nutrients, and sediments; however, to a lesser extent than the high benefit areas.  These assumptions are 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 ½ to ¼ of average values.  As a conservative projection, we assume growth rates to be 129% of current growth in the low benefit 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 a bottomland hardwood growth/basal area calculator 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 low benefit area are expected to 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 high benefits areas.  Being located further from the proposed gaps than the high benefit areas, we assume that the low benefit 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 high benefit 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.  This should result in more “salinity spikes” in the record, but may not result in an increase in mean salinity.  Thus, we assumed that mean high salinity during the growing season would remain the same 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 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 low benefit areas are located further from the gaps than the high benefits 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.  We, therefore, assumed a mean high salinity during the growing season of 1.0 ppt from TY 1 – 50.  
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