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1 INTRODUCTION
The U.S. Army Corps of Engineers (USACE), New Orleans District (CEMVN), has prepared 
this Environmental Assessment # 494 (EA # 494) to evaluate the potential environmental effects 
associated with the proposed construction and operation of a new sanitary wastewater treatment 
facility discharging secondarily-treated wastewater to the Spanish Lake wetlands for tertiary 
treatment as a wetlands assimilation project.  As shown in figure 1, New Iberia, centered in 
Iberia Parish, is located in south central Louisiana west of the Atchafalaya Basin, approximately 
100 miles west of New Orleans, and 50 miles south west of Baton Rouge.  The Spanish Lake 
wetland is owned by the State Land Office, managed by Louisiana Department of Wildlife and 
Fisheries (LDWF), and is located approximately three miles northwest of the City of New Iberia, 
Louisiana.

EA # 494 has been prepared in accordance with the National Environmental Policy Act of 1969 
and the Council on Environmental Quality’s Regulations (40 CFR 1500-1508), as reflected in the 
USACE Engineering Regulation, ER 200-2-2.   

Figure 1.  Location of the City of New Iberia, LA 

Source: IDF, 2008.          

1.1 AUTHORITY FOR THE PROPOSED ACTION 

This project was initiated as a joint effort between Iberia Parish and CEMVN under the Corps’ 
Environmental Infrastructure Program (Section 219 of the 1992 Water Resources Development 
Act (WRDA), as amended by Section 108, Consolidated Appropriations Act, 2001, 106 Stat. 
4835).  This section of WRDA authorizes the Corps of Engineers to assist a non-Federal interest 
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(in this case, Iberia Parish) in carrying out water-related environmental infrastructure and 
resource protection and development projects.  Projects eligible for inclusion under the Section 
219 program include water supply and storage; and treatment, distribution and wastewater 
treatment systems, including wastewater treatment plants.   

1.2 PURPOSE AND NEED FOR THE PROPOSED ACTION 

There are multiple purposes of, and needs for, the proposed CEMVN action.  The purposes and 
needs for the proposed action are to:

1. Provide Iberia Parish Sewerage District No. 1 cost-effective sanitary wastewater 
treatment for the existing wastewater generated; 

2. Provide additional wastewater treatment capacity to accommodate anticipated growth in 
the next 15-20 years; 

3. Improve treatment capability to address more stringent treatment requirements expected 
in the future; and  

4. Stimulate productivity in the Spanish Lake wetlands by discharging nutrient rich 
wastewater for tertiary treatment.   

The geographical service area under consideration for the proposed project is an area northwest 
of the City of New Iberia in northern Iberia Parish.  The area is primarily industrial/commercial 
around the Acadiana Regional Airport and residential in the Coteau community (WSN, 2005).  
Wastewater generated in this area is currently routed to the City of New Iberia’s treatment 
facility or is serviced by individual septic systems in the Coteau area (WSN, 2005).  Current 
sewage flow from the service area is approximately 300,000 gallons per day during dry weather 
and up to 1,000,000 gallons per day after heavy precipitation.1

Sewerage District No. 1 of Iberia Parish provides sanitary sewer service to approximately 3,000 
customers in portions of the unincorporated areas of the Parish (Iberia Parish Master Plan, 2001).
Projections for the 20-year planning period indicate a future population of approximately 54,614 
in those areas by 2020 and the greatest portion of population growth is projected to occur in 
Sewerage District No. 1 (Iberia Parish Master Plan, 2001).

The Parish is also interested in attracting additional industrial and commercial development 
within the service area and expects the demand for additional wastewater treatment capacity to 
increase (WSN, 2005).  Based on the anticipated costs for continuing to send wastewater to the 
City of New Iberia’s treatment plant, Iberia Parish examined other options for sewage treatment 
for the service area (USACE, 2003).   The Parish expected that developing a facility with a 
design capacity of 1.5 million gallons per day would meet the long term needs, but initially, a 
permitted discharge of approximately 800,000 gallons per day would be sufficient.   

Permit writers at Louisiana Department of Environmental Quality (LDEQ) indicate that ongoing 
studies of the Total Maximum Daily Load (TMDL)2 would most likely require lower discharge 
limits in more sensitive drainage basins (Iberia Parish Master Plan, 2001).  The preliminary 
modeling by LDEQ indicates future limits could be required to be significantly lower than the 

1 The differential between dry and wet weather flow is expected to decrease as a product of the Parish’s Sewer 
System Evaluation Survey and ongoing efforts to reduce infiltration/inflow into the system from rainfall events.   
2 The TMDL Study is a statewide analysis of waterways’ abilities to absorb pollutants and the determination of the 
level of pollutant discharge beyond which the waterways would be unacceptably degraded.   
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current averages for biochemical oxygen demand (BOD), total suspended solids (TSS), and 
ammonia-nitrogen (Iberia Parish Master Plan, 2001). 

The project is also needed to provide tertiary treatment as these discharge regulations are 
expected to get more stringent in the future.  Of the 37 estuaries in the Gulf of Mexico area, the 
Vermilion-Teche Basin is characterized as having one of the highest levels of eutrophic3

conditions (Comite Resources, 2008).  The Louisiana Department of Environmental Quality 
(LDEQ) is expected to make the water quality standards more stringent by lowering the 
allowable concentrations of nitrogen and phosphorus that may be discharged from treatment 
facilities (Comite Resources, 2008).

The need to meet more stringent discharge limits anticipated for nitrogen and phosphorus as well 
as the isolated nature of the Spanish Lake wetlands lends to the consideration of a wetlands 
assimilation project to meet ecological needs for the wetland.    Historically, river spring flood 
events of Bayou Teche would have inundated the riparian wetlands in the vicinity of Spanish 
Lake introducing substantial amounts of nutrients and sediments to these wetland communities 
(Comite Resources, 2008).  Much of this water would have moved as sheet-flow through these 
wetlands, providing ideal conditions for nutrient and sediment retention.  Changes in land use 
have increased nutrient concentrations in upland runoff, but isolated these nutrients from the 
wetlands.  The impact of these elevated nutrient levels, combined with the channelization of 
distributaries and wetlands for flood control has led to the nutrient rich water being isolated from 
wetlands and discharged directly to major distributaries (Comite Resources, 2008).  This has led 
to a number of ecological changes within the Spanish Lake area, including contributing to the 
eutrophication of basin waters, reduced wetland productivity, and decreased wetland surface 
elevation (Comite Resources, 2008). 

Discharging the Sewage District No. 1 treated effluent to a wetland assimilation project would 
introduce treated sanitary wastewater into a suitable wetland to ensure growth and health of the 
wetland (LDEQ, 2009a).  Natural wetland loss is caused, in part, by insufficient sedimentation, 
relative sea level rise, and land subsidence (LDEQ, 2009a).  The introduction of the nutrient rich 
wastewater to natural wetlands would be beneficial in that it stimulates productivity in the 
wetland (LDEQ, 2009a).  This productivity promotes vertical accretion through increased 
organic matter deposition and the formation of soil through increased root growth; this vertical 
accretion helps maintain the wetlands.  Additionally, the total suspended solids provided by the 
wastewater also increase the sediment level in the wetland (LDEQ, 2009a).  

1.3 PRIOR REPORTS 

On 19 June 2003, the CEMVN signed a Letter Report, entitled “Iberia Parish, Louisiana, 
Environmental Infrastructure, CWIS 076310.”  The document authorized CEMVN to enter into a 
Design Agreement with Iberia Parish, Louisiana to provide Federal technical, planning, and 
design assistance for Iberia Parish’s wastewater and to conduct a preliminary assessment of land 
costs and development of appropriate analyses to address the Parish’s need for a 1.5 MGD 
wastewater treatment facility.  

3 A eutrophic waterbody typically has excessive concentrations of nutrients (e.g., nitrogen and phosphorus) and 
experiences rich algal blooms resulting in poor water quality.  The waterbodies are characteristically deficient in 
oxygen and lack fish species diversity because only species tolerant of poorly oxygenated waters can thrive. 
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There are no prior Environmental Assessments (EAs) or Environmental Impact Statements 
(EISs) prepared in association with the proposed action.

1.4 PUBLIC CONCERNS 

A public hearing to address questions on the proposed wastewater treatment system and wetlands 
discharge was held September 23, 2009 at the Main Courthouse Building in New Iberia, LA 
(Iberia Parish Council, 2009).  At that meeting, Mr. David Moore, Engineer representing Freyou, 
Moore and Associates, Project Engineers, provided responses to questions raised at a previous 
meeting by Ms. Deborah White, President of the Louisiana Chapter of Sewerage Victims Rights.  
He (Mr. Moore) explained the testing that would be conducted on the site by the Parish and by 
the necessary state and federal agencies.  Ms. White stated that this is an environmental issue and 
accepted the responses provided by the engineering firm. 

Other concerns included the Parish’s liability for potential effects to landowners’ property, 
whether LDEQ and the USEPA had approved the project, whether the industrial waste from “the 
air base” could be excluded from the treatment system, and whether the Parish would indemnify 
the landowners for damages that occur now or in the future.    

1.5 DATA GAPS AND UNCERTAINTY 

At the time of submission of this EA, engineering evaluations had not been completed for the 
proposed action.  Final selection of engineering details is ongoing, but any changes to the design 
of the proposed action would be confined to the treatment facility located on a 12 acre site 
provided by the Parish (site of Pump Station 2 and lagoon system).  Accordingly, such changes 
would not be expected to result in different impacts to the natural or human environment outside 
of the boundaries of that 12 acre site.

The environmental analysis has also been performed prior to completion of plans and 
specifications or a construction contractor’s plan for construction.  The analysis is based on 
reasonable assumptions regarding how the proposed actions would be constructed.  However, the 
description of the proposed action in this EA does not represent any formal commitment to final 
design, equipment for use, vendors for supply of materials, or methods of construction; instead it 
gives an approximation of how these features would be constructed.  These assumptions 
reasonably quantify the magnitude and nature of the impacts of the proposed actions, but do not 
prescribe detailed materials, quantities, or design specifications. 

In the event there are substantial changes to the proposed action relevant to environmental 
concerns that would invalidate the assumptions on which this analysis is based or if there are 
significant new circumstances or information relevant to environmental concerns and bearing on 
the proposed action or its impacts as construed herein, a supplemental environmental analysis 
will be prepared. 

1.6 CHARACTERIZATION OF THE SERVICE AREA EFFLUENT 

In 2009, the City of New Iberia completed an evaluation of the commercial users discharging to 
the sanitary sewer system to verify that the City’s wastewater treatment plant could adequately 
treat the discharges from its users (City of New Iberia, 2009).  Because the discharge from the 
proposed service area currently goes to the City of New Iberia’s treatment plant, the commercial 
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users that would be discharging to the new system were included in that survey.  The survey 
examined commercial users to evaluate whether chemicals could be entering the sanitary sewer 
system that could potentially harm the City’s wastewater treatment plant.  The surveys were 
provided to Iberia Parish and to the CEMVN. Based on the survey, the Parish determined that the 
commercial users discharging to the current system would not damage the proposed system.   
The survey and the Parish’s determination included evaluations of the effluent from the 
University of Louisiana at Lafayette’s New Iberia Research Center (NIRC).   

Because approximately one-third of the base flow into the service area (100,000 of the 300,000 
gallons/day) is associated with the maintenance of approximately 6,000 non-human primates at 
the NIRC,4 the CEMVN requested information on the facility, its operations, and its wastewater 
pretreatment procedures to better understand its waste stream.  Follow-up communication with 
representatives from NIRC provided important information regarding its operations and standard 
operating procedures, which would not change in the event the proposed facility and discharge 
system become operational.  The questions asked by the CEMVN and the answers provided by 
the NIRC are included in Appendix B.

2 DESCRIPTION OF THE PROPOSED ACTION AND 
ALTERNATIVES 

The CEMVN, in cooperation with its non-Federal sponsor, Iberia Parish, is proposing to 
construct and operate a new wastewater treatment system for primary and secondary wastewater 
treatment south of the Acadiana Regional Airport.  The new treatment system would incorporate 
a wetlands assimilation project and discharge the wastewater to the existing Spanish Lake 
wetlands for tertiary treatment.  The location of the project features is shown in figure 2.

To construct and operate the new treatment system would require: 

1. Extensive modification of an existing pumping station (Pump Station #1) on 4th Street; 
2. Construction of the new treatment facility on an approximately 12-acre site off Landry 

Drive;
3. Construction of a new pumping station (Pump Station # 2) at the site of the new treatment 

facility(off Landry Drive); 
4. Construction of a new force main (piping) between Pumping Station #1 and the 

wastewater treatment system, and Pumping Station #2 and the Spanish Lake wetlands; 
and

5. Construction of the discharge system into the wetlands along the southern and western 
borders of the Spanish Lake wetlands. 

4 The New Iberia Research Center maintains accreditation with the American Association for Assessment and 
Accreditation of Laboratory Animal Care International (AAALAC); has a file with the National Institutes of 
Health-Office of Laboratory Animal Welfare (NIH-OLAW) Animal Welfare Assurance Number A3029-01; and 
is approved by the Center for Disease Control (CDC) for the importation of non-human primates.  The Center is 
also registered with the United States Department of Agriculture (USDA) as a class "R" research facility. 
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Sections 2.1 through 2.4 provide additional detail regarding the construction of these features of 
the proposed action.

Pumping stations in sewage collection systems are typically designed to handle raw sewage that 
is gravity fed from underground pipelines within a service area.  Sewage is stored in an 
underground pit, known as a wet well; the wet well is equipped with electrical instrumentation to 
detect the depth of sewage and pumps to move the material out.  When the sewage level in the 
wet well rises to a predetermined elevation, a pump in the wet well is activated to pump the 
material into and through a pressurized pipe system called a force main.  The force main is the 
piping system that moves sewage from the wet well and pumping station to the wastewater 
treatment facility.  During periods of high flows into the wet well (e.g., during peak flow periods 
or wet weather), redundant pumps in the wet well are also used.
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2.1 THE PROPOSED ACTION 

2.1.1 MODIFICATIONS TO PUMPING STATION #1 AND NEW FORCE MAIN
Pump Station One (PS1) is on the west/south side of 4th Street near the intersection with Ember 
Drive to the east of the Acadiana Airport.  As shown in figure 3, the structure is an 11 feet x 22 
feet x 16 feet concrete block above grade and poured concrete below grade facility that currently 
pumps wastewater from the service area to the City of New Iberia’s treatment facility.  In order 
to operate the new system, PS1 would be demolished and rebuilt at approximately the current 
location.   The existing 11’ by 22’ concrete block building and all equipment would be 
demolished and removed from the site for recycling or disposal at the Parish landfill or similar 
appropriate disposal facility.5

For the replacement PS1, the existing foundation structure would be modified to a larger wet 
well utilizing three new submersible pumps.  The larger wet well would approximately double 
the existing capacity to 600,000 gallons, providing additional storage to assimilate peak flow 
surges.  A new pre-cast 10-feet diameter concrete manhole and base would be included to 
contain check valves and control valves for operating the new pumping station.  Demolition and 
re-building PS1 would require approximately 4 weeks to complete.

Figure 3.  Pump Station #1 

In addition to the modification of PS1, a new force main would need to be installed to carry the 
effluent from PS1 to the new treatment plant.  The new PS1 force main would be an 

5 There are two permitted C and D (Type III) landfills in Iberia Parish and two in St. Martin Parish to the north. 
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approximately 10-inch diameter high-density polyethylene (HDPE) schedule 40 pipe that would 
be installed within the existing road rights-of-way.

The approximately two feet wide by four feet deep trench for installing the force main would be 
excavated within the existing, maintained, right-of-way, with the excavated materials deposited 
to the side of the trench.  Once the force main was placed and leak tested, the trench would be 
backfilled with a layer of crushed aggregate and the excavated material that had been side-cast to 
match the pre-existing grade.  The ground surface would be re-seeded to facilitate the re-growth 
of surface vegetation.  To ensure occupational safety, the contractor would use industry standard 
traffic controls, safety measures, and equipment during construction.   

As shown in figure 2, the PS1 force main would be constructed to proceed northwest on the 
west/south side of 4th Street about 200 feet to Ember Drive.  At the intersection with Ember 
Drive, the force main would turn 90-degrees to the southwest and proceed for approximately 
1,800 feet on the south side of Ember Drive to the intersection with Hangar Drive.  At that 
intersection, the force main would turn south then southeast proceeding for approximately 4,200 
feet on the east side of Tower Drive to the intersection with Northwest Bypass Highway/Kiper 
Road/LA Highway 3212.

In order to cross Northwest Bypass Highway/Kiper Road/LA Highway 3212 and not require lane 
closures, the force main would be constructed by boring under the road.  Once under the 
Northwest Bypass Highway/Kiper Road/LA Highway 3212, the force main would proceed an 
additional 800 - 1,000 feet along the plant entrance driveway6 to the southeastern corner of the 
site property.  In that vicinity, the new 10-inch force main would be temporarily connected to the 
existing 8-inch force main that connects PS1 to the City of Iberia’s wastewater treatment facility.  
This tie-in would allow uninterrupted service for wastewater treatment until the new wastewater 
treatment system was constructed and operating.  After the new treatment system was 
operational, the connection to the 8-inch would be closed, but maintained, in the event that 
system failure necessitated sending wastewater to the City of New Iberia’s treatment works.  The 
length of the original 8-inch force main between PS1 and this tie-in location would be flushed, 
capped, and abandoned in place.

In total, approximately 7,000 feet of force main would be installed between PS1 and the new 
treatment facility, which would take approximately 3 weeks to construct.  

2.1.2 CONSTRUCTION OF WASTE WATER TREATMENT SYSTEM 
As depicted in figure 2, the new wastewater treatment facility would be constructed on an 
approximately 12-acre site near the corner of Landry Road and Northwest Bypass 
Highway/Kiper Road/LA Highway 3212.  The site is currently owned by Iberia Parish and is 
used for row-crop agriculture, but the Parish has planned to convert it to commercial use.  The 
new treatment system would include: headworks, where large debris would be removed prior to 
entering the lagoon system; the aeration and settling lagoons; a chlorination unit for disinfecting 
the effluent prior to discharge to the Spanish Lake wetlands, and a permanent support building.  
The system would be designed and constructed for a maximum of 1.5 million gallons per day, 

6 The plant entrance driveway would exit from the south side of Northwest Bypass Highway/Kiper Road/LA 
Highway 3212 and proceed in a southeastern direction parallel to, and to the east of, Landry Road.
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but the facility would be permitted by LDEQ to discharge a maximum of 800,000 gallons per 
day.

The influent to the proposed treatment facility would be conveyed from the discharge force main 
of PS1 through the headworks’ mechanical bar screen, prior to discharge into the aerated lagoon.
A mechanically driven traveling rake assembly would remove the screened debris from the bar 
rack and discharge the debris into a screening container.  The collected material would be 
disposed of at an appropriately-permitted facility on a routine basis.

The proposed treatment facility would be an aerated/facultative lagoon system consisting of an 
approximately 2.3 million gallon aerated reactor basin followed by a series of three 
approximately two million gallon aerated settling basins totaling approximately six million 
gallons.  Biochemical oxygen demand (BOD) removal would occur in the aerated lagoon and 
solids separation, stabilization, and storage would occur in the settling lagoons.  Aeration is 
required in the settling ponds to retard algae growth and release carbon dioxide from microbial 
respiration.  Prior to discharge to the treatment wetlands, the effluent would pass through a 
chlorine contact chamber for disinfection. Gaseous chlorine would be stored on site in two 150-
pound cylinders.  Chlorine removal is expected to occur naturally due to dissipation by way of 
turbulence during the effluent’s route through the force main to the discharge points.   

The footprint of disturbance for laydown areas as well as the system construction would affect 
the majority of the 12-acre property.  Construction details concerning the lagoon system continue 
to be refined, but the lagoon system would be large ponds lined with an impermeable membrane 
and built over approximately four acres of the 12-acre site.  Prior to construction, the surface two 
feet of topsoil would be stripped from the construction area and stored on the site for use by the 
Parish.

Additional excavated material that is unsuitable for re-use in the lagoon berms would be 
temporarily stored on site for re-use elsewhere by the Parish.  New electrical service would be 
extended from overhead power lines to the site and construction of the headworks, lagoons, 
chlorination unit, and all associated piping, controls, and ancillary equipment would take 
approximately four months to complete.     

2.1.3 CONSTRUCTION OF PUMPING STATION #2 AND NEW FORCE MAIN 
After exiting the chlorine contacting chamber, the wastewater would flow to the new Pump 
Station #2 (PS2) prior to discharge to the Spanish Lake wetlands.  PS2 would be a below-grade 
concrete wet well with pumps, valves, and piping that would operate similar to PS1.  PS2 would 
be fabricated as a pre-cast concrete structure with an inside diameter of approximately 10 feet, a 
depth of approximately 20 feet, and a volume of approximately 12,000 gallons.  The wet well 
would be constructed to have approximately one foot above the ground surface grade and be 
accessed through a pre-cast manhole.   

Piezometer data from the construction site indicate ambient groundwater is within 5 feet of the 
surface.  Due to the depth and size of the excavation necessary to construct PS2, dewatering 
wells or well points would be installed in the vicinity and would be continually pumped prior to, 
and during, construction.  Pumping the groundwater out would lower the ambient groundwater 
elevation below the lowest extent of construction allowing construction in dry conditions.
Groundwater pumped from the site would be piped approximately 1,000 feet to the Armenco 
Branch Canal (southeast of the construction site) and discharged to the surface waters.  Data 
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regarding the groundwater within the surface formation are not available, so the quantity of 
groundwater that would be generated during construction is uncertain.

Similar to the force main construction from PS1 to the treatment system, the PS2 discharge 
would require construction of a new 10-inch force main from the PS2 to the distribution system 
in the Spanish Lake wetlands.  The approximately two feet wide by four feet deep trench for 
installing the force main would be excavated primarily within existing maintained rights-of-way 
(except for approximately 1,000 feet, which would run between commercial property and an 
agricultural field) and the excavated materials would be deposited to the side of the trench.  Once 
the force main had been installed and leak tested, the trench would be backfilled with a layer of 
crushed aggregate and the excavated material that had been side-cast would be re-graded match 
the pre-existing grade.  The ground surface would be re-seeded to facilitate the re-vegetation.     

As shown in figure 2, the new force main would proceed approximately 800-1000 feet from PS2 
along the facility access driveway to the south side of Northwest Bypass Highway/Kiper 
Road/LA Highway 3212.  At that location, the force main would turn 90-degrees to the northeast 
and proceed approximately 3,500 feet within the existing state highway right-of-way to West 
Admiral Doyle Drive.  At this point, the trench would be stopped and construction would 
continue by boring a penetration under West Admiral Doyle Drive.  This would allow the 
construction to continue to the opposite (north) side of West Admiral Doyle Drive without 
interrupting service at the road.   

From the north side of West Admiral Doyle Drive, the force main construction would continue 
as a trench excavation to the south side of the Burlington Northern Santa Fe railroad and West 
Old Spanish Trail (182).   As with the West Admiral Doyle Drive crossing, the force main would 
be constructed under the Burlington Northern Santa Fe railroad and West Old Spanish Trail 
(182) with a directional boring of approximately 250 feet.  On the north side of West Old 
Spanish Trail (182), the force main would proceed in an eastern direction for approximately 900 
feet on the north side of West Old Spanish Trail.  To the west of the New Century Fabricators, 
Inc. facility, the force main would turn 90-degrees to the north proceeding between the New 
Century Fabricators property and an agricultural field for about 1,000 feet to the Spanish Lake 
wetlands.

No road closures are expected to be necessary to construct the force main and industry standard 
traffic controls and OSHA safety procedures would be used by the contractor. 

2.1.4 CONSTRUCTION OF THE EFFLUENT DISTRIBUTION SYSTEM 
From the location where the force main enters the Spanish Lake wetlands, construction and 
installation would proceed similar to the preceding construction (10-inch pipe in a 2-foot wide x 
4-foot deep excavation), with the exception of needing to clear and grub the standing vegetation 
within the 20-foot width of construction.  As shown in figure 2, the force main would proceed 
approximately 2,300 feet into the Spanish Lake wetland before reaching the branched split for 
the discharge array.  The 20-foot width of construction would be needed to trench and construct 
the force main piping and an access walkway along the entire length of all force main sections. 

The discharge array construction would split flow from the 10-inch force main into two separate 
6-inch force mains proceeding approximately 900 feet on the left (west) branch and 900 feet on 
the right (east) branch.  At approximately 160-foot intervals along the respective branches, 
effluent would be discharge through valves onto a pre-formed concrete splash block and flow 
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into the treatment wetland.  Each discharge point would have an adjustable valve to modify the 
flow rate, if needed.

The two separate discharge branches and the main line would be accessible for service and 
maintenance by a walkway that would be installed at the time of force main construction.  The 
walkway would begin after crossing into the wetlands along the new 10” force main and 
continue along the entire length of the force main and each branch of the discharge array for a 
total distance of approximately 3,100 feet.  No lighting or electrical utility outlets are planned.
The walkway would be constructed by clearing all woody vegetation within the 20-foot 
construction right-of-way.  Once cleared up to one foot of the top organic material would be 
mucked up for the four –foot wide walkway to provide a good base.  All cleared woody material 
and mucked soil and organic matter would be removed or excavated with a small bulldozer or 
front-end loader.  The stripped material would be loaded into haul trucks and taken to an 
appropriate Parish-owned site for disposal or beneficial re-use. The total area of disturbance to 
construct the force main and distribution array in the Spanish Lake wetlands would be less than 
1.5 acres (20 foot width x 3,100 foot length = 62,000 square feet = 1.42 acres).

Once cleared and stripped, the four-foot wide walkway would be constructed.  Construction 
would begin by placing a geotextile fabric on the ground surface and thereafter adding a one-foot 
thick layer of sand, a second layer of geotextile fabric, and a six-inch thick layer of crushed 
aggregate.  The total quantity of sand and crushed aggregate necessary to construct the walkway 
would be approximately 460 cubic yards and 230 cubic yards respectively and the surface area 
affected by the walkway would be less than 1/3 of an acre (4 foot width x 3,100 foot length = 
12,400 square feet = 0.28 acres).

The walkway would be contained by flanking 2-inch x 12-inch pressure treated lumber (vertical 
facing), supported on either side by 2-inch x 4-inch pressure treated timber driven approximately 
four feet into the substrate.  To facilitate the flow of surface water through the walkway, a four-
inch diameter pipe would be placed every 100-feet of walkway.  These pipes would have their 
ends wrapped with a suitable geotextile material to reduce plugging.   

The construction time to complete both force mains and the walkway would be approximately 4 
weeks.

2.1.5 TREATMENT WETLANDS AND DISCHARGE TO BAYOU TORTUE 
Tertiary treatment for the discharge water would be provided by approximately 350 acres of 
wetlands south of Spanish Lake (Comite Resources, 2008).  The treatment system and pipeline 
distribution system would be designed to discharge up to 1.5 million gallons per day, but would 
have a permitted limit of 800,000 gallons per day (LDEQ, 2009).    

As depicted in figure 4, when treated water is discharged into the southwest corner of the 
receiving wetland, the natural hydrological gradient of the basin would direct flow northward to 
the east of Spanish Lake (Comite Resources, 2008).  Isolated from Spanish Lake by a perimeter 
levee, wetland water would generally move to the east and north to a berm extending east from 
the Spanish Lake levee to a crawfish farm berm (USACE, 2009).  This east-west berm was 
constructed to divert surface flow to a drainage ditch moving surface flow east into the lower 
reach of Bayou Tortue then into Bayou Teche (LDEQ Sanitary Wastewater Discharge Permit 
Application, 2009).  Backwatering from Bayou Teche and Bayou Tortue would be minimized 
because of a flap gate on the discharge into Bayou Tortue (see figure 5).   
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  The drainage ditch is located on property owned by St. Martin Parish, which is to clear the ditch 
of existing vegetation and woody debris and is to maintain the ditch to ensure continued drainage 
from the wetland area pursuant to an intergovernmental agreement (Appendix E) between it and 
Iberia Parish.  (Iberia Parish, 2009.)
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Figure 4.  Surface Flow Though Spanish Lake Wetlands and Discharge 

Figure 5.  Discharge Flap Gate Into Bayou Tortue 
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2.1.6 OPERATIONS AND MAINTENANCE 
In addition to the activities necessary to construct the components described in section 2.1, this 
EA considers the impacts to the human environment associated with the operation and 
maintenance of the proposed facility, including all LDEQ permit requirements and actions 
necessary to operate and maintain the system (e.g., inspections, repairs, in-kind replacements), as 
well as all necessary monitoring.  Operation and maintenance requirements for the proposed 
treatment system would include:  

1. Wastewater sampling, analysis, and reporting as required by the discharge permit; 
2. Daily bar screen inspection/cleaning and periodic emptying of screenings container;
3. Daily inspection of chlorination facilities; and
4. Routine maintenance and in-kind replacement of aerators, bar screen, and chlorination 

equipment. 

2.2 ALTERNATIVES TO THE PROPOSED ACTION 

The no action alternative was the only alternative to the proposed action formally considered in 
this EA.

2.2.1 NO ACTION  
Taking no action to construct and operate a new wastewater treatment system for Iberia Parish 
would involve the continued conveyance of wastewater from the service area to the City of New 
Iberia’s Sewage Treatment Plant.  For this alternative, there would be no modifications to PS1 
and the raw wastewater from the service area would be collected and conveyed through the 
existing force main to the City of New Iberia’s recently constructed treatment plant.  The new 
treatment plant has a capacity of 6 million gallons per day, with up to 2 million gallons per day 
of capacity reserved for the contribution from this portion of Iberia Parish.  However anticipated 
growth in both the City of New Iberia and Sewerage District No. 1 of Iberia Parish’s 
unincorporated areas will require additional treatment capacity.  Sewerage District No. 1 (SD1) 
currently pays a fee for the use of the City of New Iberia’s Sewage Treatment Plant.  There is a 
plan for this fee to significantly increase. This alternative was eliminated due to the significant 
increase in cost and the future need for increased capacity for SD1. 

2.3 ALTERNATIVES ELIMINATED FROM DETAILED 
CONSIDERATION  

2.3.1 AERATED LAGOON DISCHARGING TO BAYOU TORTUE
This alternative would involve routing the sanitary sewer flows from the service area to an 
aerated lagoon system identical to the treatment system described in the proposed action, but not 
including the Spanish Lake wetlands assimilation component.   After secondary treatment to 
reduce BOD and solids to acceptable levels, the effluent would be pumped from the new PS2, to 
a new outfall on Bayou Tortue.  For this alternative, all modifications to PS1, the construction of 
PS2, and the force main construction between PS1 the new treatment facility would be necessary 
as described for the proposed action.  However, the force main from PS2 would not be routed to 
the Spanish Lake wetlands to discharge (as described in the proposed action), but would be 
routed within existing rights-of-way to discharge directly to Bayou Tortue on the north side of 
Spanish Lake, thus bypassing the wetlands assimilation component of the proposal.  The 
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wetlands assimilation component plays an important role in wastewater treatment.  The wetlands 
act as tertiary waste water treatment by processing Phosphorus and Nitrogen and using them as 
nutrients.  Bypassing the wetlands would mean that secondarily-treated waste water would be 
discharged directly into the bayou.  This alternative was eliminated from detailed consideration 
because new wastewater treatment facilities will not be issued the required permits to discharge 
secondarily-treated wastewater directly to surface waters in Louisiana.

2.3.2 TERTIARY TREATMENT DISCHARGING TO BAYOU TORTUE
This alternative would require the construction and operation of a different type of wastewater 
treatment system (e.g., activated sludge process) at the site selected for the proposed action.  A 
typical activated sludge process7 would begin with one or two stages of aeration tanks where raw 
sewage undergoes primary treatment to aerobically reduce the organic content.  After a sufficient 
primary treatment, the wastewater would be transferred to clarifier tanks where the sludge settles 
out.  The supernatant8 would be separated from the sludge and sent to a chlorinator/de-
chlorinator for disinfection prior to discharge.  Some of the activated sludge from the clarifier 
bottoms would be returned to the head of the aeration system to re-seed the new sewage entering 
the aerobic process and the remainder would be removed from the system for disposal.  A 
significant portion of the nutrient (e.g., nitrogen and phosphorus) removal process for an 
activated sludge process is removed in the residual sludge.   

For this alternative, all modifications to PS1, the construction of PS2, and the force main 
construction between PS1 the new treatment facility would be necessary as described for the 
proposed action.  However, the force main from PS2 would not be routed to the Spanish Lake 
wetlands to discharge (as described in the proposed action).  The effluent from the tertiary 
treatment process would most likely be piped approximately 1,000 feet southeast along Landry 
Road to the Armenco Branch Canal (southeast of the new treatment system) for discharge to the 
surface waters.  This alternative was eliminated from detailed consideration because of the much 
higher cost of design, construction, and operation of an activated sludge system.   

2.3.3 DISCHARGE TO CRAWFISH PONDS 
Comments on the proposed action from the Louisiana Department of Wildlife and Fisheries 
(LDWF, 2009) asked the CEMVN to evaluate the alternative of discharging the effluent into the 
privately-owned crawfish ponds to the east of Spanish Lake, instead of into the state-owned 
wetlands.  The crawfish ponds are hydrologically isolated from the wetlands as explained in 
section 3.1.3. An example of one of these crawfish ponds (south of the wetlands discharge 
channel) is shown in figure 6.   This alternative was not evaluated in detail because the crawfish 
ponds are part of an active, privately owned, commercial aquaculture enterprise.  The crawfish in 
these wetland ponds are maintained for human consumption; discharge of secondarily treated 
wastewater into a commercially owned food production operation would not be appropriate.
On this basis, this alternative was eliminated from detailed consideration. 

7 Activated sludge is the name given to the active biological material produced by activated sludge treatment 
facilities.
8 Supernatant is the liquid above a settled sludge layer. 
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Figure 6. Crawfish Ponds East of Spanish Lake 
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3 AFFECTED ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES

3.1 ENVIRONMETNAL SETTING 

The project area is situated in south central Louisiana north of the City of New Iberia, west of the 
Atchafalaya Basin within the Vermilion-Teche basin.  The Spanish Lake wetland is located 
approximately three miles northwest of the City of New Iberia on the western edge of the 
Mississippi River floodplain between the Pleistocene Terrace and the natural levee of Bayou 
Teche (Comite Resources, 2008).

3.1.1 CLIMATE 
The study area has a subtropical marine climate influenced by the many water surfaces of the 
lakes, bayous, streams, rivers, and the Gulf of Mexico.  Throughout the year, these water bodies 
modify the relative humidity and temperature conditions decreasing the range between the 
extremes.  When southern winds prevail, these effects are increased, thus imparting the 
characteristics of a marine climate. 

New Iberia, LA climate is hot during summer when temperatures tend to be in the 80's and cool 
during winter when temperatures tend to be in the 50's.  The warmest month of the year is July 
with an average maximum temperature of approximately 91 degrees Fahrenheit, while the 
coldest month of the year is January with an average minimum temperature of approximately 41 
degrees Fahrenheit.  Temperature variations between night and day tend to be fairly limited 
during summer with a difference that can reach 18 degrees Fahrenheit, and moderate during 
winter with an average difference of 20 degrees Fahrenheit.  The annual average precipitation for 
New Iberia is approximately 61 inches.  Rainfall in is fairly evenly distributed throughout the 
year, but July is the wettest month of the year averaging approximately 6.5 inches (NOAA, 
2009).

3.1.2 GEOLOGY AND SOILS 
The Spanish Lake wetland soils are classified as Aligator (At) (Comite Resources, 2008).  Soils 
in this group are subject to frequent flooding and the water limits the use of equipment and 
potential agricultural use.  These soils are poorly drained at low elevations on the alluvial plain 
and flooding occurs for extended periods; natural fertility is high, surface runoff is very slow, 
and water and air move very slowly through the soil (Comite Resources, 2008).  The study area 
is not in a recharge area for any major underlying aquifer, so little or no loss of surface water to 
groundwater recharge is expected (Comite Resources, 2008).  

3.1.3 SURFACE WATER HYDROLOGY 
A small watershed serves the Spanish Lake wetland. The wetland collects surface water runoff 
from the south and southwest, along with pumped discharge from a residential community, 
surrounded by a berm, to the southeast.  Hydraulically isolated from Spanish Lake by a perimeter 
levee, water within the Spanish Lake wetlands generally migrates to the east and north to a berm 
extending east from the lake levee to a crawfish farm berm (see figure 7).  As previously shown 
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in figure 5, this east-west berm was constructed to divert flow to a man-made ditch that drains to 
the east into the lower reach of Bayou Tortue through a flap gate.

Figure 7.  Local Berm Within Spanish Lake Wetlands

Bayou Tortue, the discharge system for Spanish Lake, empties into Bayou Teche approximately 
2,000 feet downstream from the drainage ditch flap gate.  The flap gate in the man-made 
drainage ditch prevents backwater from Bayou Teche and Bayou Tortue from entering wetland 
system (USACE, 2009). 

LiDAR9 topographic data (LSU Atlas) indicates that prior to construction of the berm and 
drainage ditch, the natural sheet flow was likely northerly (between the lake levee and the 
crawfish pond levee) into Bayou Tortue.  Local landowners have partially breached the berm 
near its west and east ends allowing high water to flow north through the breaches to reduce 
water surface elevations during high water in the wetland (USACE, 2009).  A small ditch 
parallel to the Spanish Lake levee further enables northward flow through the berm. The ditch 
appears poorly defined south of the berm, but becomes a more effective conveyance north of the 
berm (USACE, 2009). 

Ponding has been observed in the interior of the wetland and likely contributed to the 
deterioration of the swamp (Comite Resources, 2008).  The ponding appears to be caused by low 
areas that may not have a discharge outlet during dry periods and little to no infiltration of 
surface waters into groundwater would be expected in the wetland (Comite Resources, 2008). 

9 LiDAR stands for Light Detection and Ranging and is a technology that uses an airborne scanning laser 
rangefinder to produce detailed and accurate topographic surveys. 
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Effluent flow into the crawfish ponds during routine conditions would be highly unlikely 
because of the height and low permeability of the berms surrounding the crawfish ponds and the 
expected direction of the surficial flow when discharging from the Spanish Lake wetland.
According to the land surface elevations measured with LIDAR and the hydrology modeling, 
extreme events (near 100-yr frequency rainfall or larger) could overtop the crawfish pond berm 
north of the berm that runs between Spanish Lake and the crawfish ponds (labeled “Local Berm” 
in Figure 7) because the crawfish pond berm in that section is lower than it is south of that berm.  
However, the impact of the surface water overtopping the berm at this location during a 100-yr 
frequency rainfall would be negligible.  As designed, the majority of discharge from the wetland 
would flow through the discharge channel to the east into Bayou Tortue and not reach this 
location.  In addition, based on estimates of flow into the Spanish Lake wetland during an 
extreme event, the flow contribution from the effluent discharge would be diluted to 
approximately two percent of the original concentration.  The berm along the north and south 
sides of the drainage ditch are higher than the predicted water surface elevations during a 100-yr 
frequency event, thus isolating the wetland discharge from the adjacent crawfish ponds.  

3.2 IMPORTANT RESOURCES 

This section identifies the significant resources located in the vicinity of the proposed action, and 
describes those resources that would be impacted, directly or indirectly, by the alternatives.  
Direct impacts are those that are caused by the action taken and occur at the same time and place 
(40 CFR §1508.8(a)).  Indirect impacts are those that are caused by the action and are later in 
time or further removed in distance, but are still reasonably foreseeable (40 CFR §1508.8(b)).  A 
cumulative impact is defined as “the impact on the environment which results from the 
incremental impact of the action when added to other past, present, and reasonably foreseeable 
future actions regardless of what agency (Federal or non-Federal) or person undertakes such 
other actions (40 CFR§1508.7).”  Cumulative impacts can result from individually minor, but 
collectively significant actions taking place over a period of time.  These actions include on- or 
off-site projects conducted by government agencies, businesses, or individuals that are within the 
spatial and temporal boundaries of the actions considered in this EA. 

The resources described in this section are those recognized as significant by laws, executive 
orders, regulations, and other standards of Federal, state, or regional agencies and organizations; 
technical or scientific agencies, groups, or individuals; and the general public.

3.2.1 AIR QUALITY 

3.2.1.1 Existing Conditions

The U.S. Environmental Protection Agency (USEPA) Office of Air Quality Planning and 
Standards has set National Ambient Air Quality Standards (NAAQS) for six principal pollutants, 
called “criteria” pollutants.  They are carbon monoxide, nitrogen dioxide, ozone, lead, 
particulates of 10 microns or less in size (PM-10 and PM-2.5), and sulfur dioxide.  Ozone is the 
only parameter not directly emitted into the air but forms in the atmosphere when three atoms of 
oxygen (03) are combined by a chemical reaction between oxides of nitrogen (NOx) and volatile 
organic compounds (VOC) in the presence of sunlight.  Motor vehicle exhaust and industrial 
emissions, gasoline vapors, and chemical solvents are some of the major sources of NOx and 
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VOC, also known as ozone precursors.  Strong sunlight and hot weather can cause ground-level 
ozone to form in harmful concentrations in the air. 

The Clean Air Act General Conformity Rule (58 FR 63214, November 30, 1993, Final Rule, 
Determining Conformity of General Federal Actions to State or Federal Implementation Plans) 
dictates that a conformity review be performed when a Federal action generates air pollutants in 
a region that has been designated a non-attainment or maintenance area for one or more NAAQS. 
A conformity assessment would require quantifying the direct and indirect emissions of criteria 
pollutants caused by the Federal action to determine whether the proposed action conforms to 
Clean Air Act requirements and any State Implementation Plan (SIP). 

The general conformity rule was designed to ensure that Federal actions do not impede local 
efforts to control air pollution.  It is called a conformity rule because Federal agencies are 
required to demonstrate that their actions “conform with” (i.e., do not undermine) the approved 
State Implementation Plan (SIP) for their geographic area.  The purpose of conformity is to (1) 
ensure Federal activities do not interfere with the air quality budgets in the SIPs; (2) ensure 
actions do not cause or contribute to new violations, and (3) ensure attainment and maintenance 
of the NAAQS.  Federal agencies make this demonstration by performing a conformity review 
when the actions they are planning to carry out will be conducted in an area designated as a non-
attainment or maintenance area for one of the criteria pollutants.

If one or more of the priority pollutants were not in attainment, then the proposed action would 
be subject to detailed conformity determinations unless these actions are clearly de minimus
emissions.  Use of the de minimus levels assures that the conformity rule covers only major 
Federal actions (USEPA, 1993).  A conformity review requires consideration of both direct and 
indirect air emissions associated with the proposed action.  Sources that would contribute to 
direct emissions from this project would include demolition or construction activities associated 
with the proposed action and equipment used to facilitate the action (e.g., construction vehicles).
To be counted as an indirect emission, the Federal proponent for the action must have continuing 
control over the source of the indirect emissions.  Sources of indirect emissions include 
commuter activity to and from the construction site (e.g., employee vehicle emissions).  Both 
stationary and mobile sources must be included when calculating the total of direct and indirect 
emissions, but this project would involve only mobile sources. 

For all of Iberia Parish and St. Martin Parish all six parameters are in attainment of the air quality 
standards (USEPA, 2007).  Because the project area is designated as an attainment area, no 
conformity review is required for the proposed action. 

3.2.1.2 Discussion of Impacts

3.2.1.2.1 Future Conditions with No-Action
Direct, Indirect, and Cumulative
Under the no action alternative, there would be no potential for direct, indirect, or cumulative 
effects to air quality because constructing and operating the wastewater treatment system and 
wetlands assimilation project in the Spanish Lake wetlands would not occur. 

3.2.1.2.2 Future Conditions with Proposed Action
Direct
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Probable direct impacts to air quality would include temporary diesel emissions from the 
operation of construction equipment and temporary creation of fugitive dust when completing 
construction of PS1, PS2, force mains, and the treatment facility. 

Indirect
The indirect effects to air quality of implementing the proposed action would be related to the 
emissions from transportation of personnel and equipment to and from the job site on a daily 
basis until the completion of construction.  

The indirect effect of implementing the proposed action could also involve odor issues 
associated with the operation of the treatment plant.  Odor from the aerated lagoon system would 
not be expected to be noticeable to residents as the nearest residence would be over 4,000 feet to 
the west on West Admiral Doyle Drive and the nearest commercial building, the SugArena, 
would be approximately 1,500 feet to the northeast.

Cumulative
The cumulative effects to air quality would be the combined emissions from the direct and 
indirect sources from constructing the proposed action, when added to other emissions sources 
within the region.  Because of the short duration of construction, the cumulative impacts of the 
proposed action on air quality are minimal. 

3.2.2 WATER QUALITY 

3.2.2.1 Existing Conditions

Surface waters in the project area consist of lakes, bayous, ponds, wetlands, canals, drainage 
ditches, aquaculture (crawfish ponds), and other drainageways.  The named waterbodies include 
Spanish Lake, Bayou Tortue, Bayou Teche, and the Spanish Lake wetlands.  Surface drainage is 
primarily to the north-east into Bayou Tortue and Bayou Teche.   

Water quality in the project area is affected by both point source and non-point source 
discharges.  Point sources include mainly industrial, municipal, and sewer discharges.  Non-point 
sources include storm water runoff, industrial discharges, landscape maintenance activities, 
forestry, agriculture, and natural sources. 

Section 303(d) of the Clean Water Act (CWA) requires states to identify waterbodies that are not 
meeting water quality standards and to develop total maximum daily loads (TMDLs) for those 
pollutants suspected of preventing the waterbodies from meeting their standards. TMDLs are the 
maximum amount of a given pollutant that can be discharged into a water body from all natural 
and anthropogenic sources including both point and non-point source discharges.  In Louisiana, 
the Department of Environmental Quality (LDEQ) oversees the program. 

The LDEQ surface water monitoring program is designed to measure progress towards achieving 
water quality goals at state and national levels, to gather baseline data used in establishing and 
reviewing the state water quality standards, and to provide a data base for use in determining the 
assimilative capacity of the waters of the state.  Information is also used to establish permit limits 
for wastewater discharges. The program provides baseline data on a water body to monitor long-
term trends in water quality.   
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The results of the ongoing water quality monitoring at a location are compared to standards to 
protect the public health and welfare in accordance with Section 303(d) of the Clean Water Act.
The most recently reported summary (2005) for Sub-segment 060301, Bayou Teche from the 
headwaters to Keystone Lock and Dam, indicates that this sub-segment is not supporting its 
designated uses (LDEQ, 2005).  Suspected causes of impairment are carbofuran, organic 
enrichment/low dissolved oxygen, nitrites-nitrates, total phosphorus, fecal coliform bacteria, 
siltation, and turbidity from crop production, municipal discharges, and unknown sources 
(LDEQ, 2005).

Water quality surveys performed within the Spanish Lake wetlands indicate that nitrate 
concentrations were near, or below, the level of detection (0.02 mg/l), and ammonium levels 
ranged from below detection levels (<1.0 mg/l) to 1.5 mg/l (Comite Resources, 2008).  These 
low concentrations are very similar to other wetlands along the Louisiana coastal zone that are 
not receiving riverine water, and are indicative of possible inorganic nitrogen deficiency (Comite 
Resources, 2008).  However, total Kjeldahl nitrogen (TKN)10 concentrations, were as high as 3.1 
mg/l.  These high total nitrogen and low inorganic nitrogen concentrations indicate that nitrogen 
is predominately in organic forms, such as humic substances, tannins, and vegetation, which are 
not available for assimilation by phytoplankton (Comite Resources, 2008).   

3.2.2.2 Discussion of Impacts

3.2.2.2.1 Future Conditions with No-Action
Direct
Implementing the no action alternative would not result in any temporary or permanent direct 
effects to water quality in the project area.   

Indirect
Implementing the no action alternative would not result in any temporary or permanent indirect 
negative effects to water quality.  However, not implementing the proposed action would prevent 
the introduction of a beneficial source of nutrients for the Spanish Lake wetland as well as 
preventing the beneficial effect of contributing a higher water quality tributary to Bayou Tortue 
and eventually Bayou Teche.

Cumulative
Taking no action to construct and operate a wastewater treatment system and wetlands 
assimilation project in the Spanish Lake wetlands would not result in any cumulative effects to 
water quality.  The sanitary wastewater from the service area is currently sent to the City of New 
Iberia’s wastewater treatment facility where sufficient capacity exists to treat the current volume 
of wastewater from the service area to meet their permitted discharge limits.  The existing 
capacity at the City of New Iberia’s treatment plant could also accommodate growth within the 
service area.  

3.2.2.2.2 Future Conditions with Proposed Action
Direct

10 TKN is the sum of organic nitrogen; ammonia (NH3); and ammonium (NH4
+) in the chemical analysis of soil, 

water, or wastewater (e.g., sewage treatment plant effluent).  To calculate Total Nitrogen (TN), the concentrations of 
nitrate-N and nitrite-N are determined and added to TKN. 
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Construction of PS1, PS2, force mains, and the treatment facility would take place in areas of 
significant previous disturbance, are not in proximity to important surface water resources, and 
would not be expected to result in direct effects to water quality.  With required best 
management practices in place during construction, the temporary effects to water quality would 
be minimal.   

Within the Spanish Lake wetland, the direct effects to water quality from the clearing, grubbing, 
and excavation for the force main, and construction of the walkway would likely cause some 
temporary, construction-related decrease in the water quality.  The localized temporary decrease 
in water quality would result from an increase in turbidity and suspended sediments, a 
mobilization of nutrients and detritus from wetlands leading to a localized reduction in dissolved 
oxygen.  Earth-moving activities during construction disturb soils and can create indirect water 
quality effects (e.g., increased turbidity and suspended sediments) in the event of uncontrolled 
runoff.  These temporary effects could be avoided with good sediment control practices required 
during construction.  No permanent, direct effects to water quality would be expected as a 
consequence of constructing the discharge array and access.  

Indirect
No significant indirect effects to water quality would be expected from discharging the 
wastewater effluent to the Spanish Lake wetlands.  According to the LDEQ Permit, “During the 
preparation of this permit, it has been determined that the discharge [of treated wastewater to the 
Spanish Lake wetland] would have no adverse impact on the existing uses of the receiving water 
body.  As with any discharge, however, some change in existing water quality may occur” 
(LDEQ, 2009).

There is a potential for indirect effects to water quality from residual chlorine from the treatment 
process.  The treatment system design details continue to be refined, but, as stated in the LDEQ 
Permit (Appendix D), “Future water quality studies may indicate potential toxicity from the 
presence of residual chlorine in the treatment facility’s effluent.  Therefore, the permittee is 
hereby advised that a future Total Residual Chlorine Limit may be required if chlorine is used as 
a method of disinfection” (LDEQ, 2009).   If such a limit were imposed, the Parish would be 
required to provide for de-chlorination of the effluent prior to a discharge, but this issue would 
be addressed based on data from the initial discharges from the treatment system as well as 
ongoing monitoring in the Spanish Lake wetlands.  

In their Planning Aid Letter evaluating the proposed new treatment plant and assimilation 
project, the USFWS expressed a concern that commercial and industrial growth within the 
service area may contribute potentially harmful pollutants that could eventually be transferred in 
the discharge to the Spanish Lake wetlands (USFWS, 2009).  The current City of New Iberia 
treatment plant does accept wastewater from the current commercial and industrial users within 
the service area and their operations were evaluated by the City of New Iberia’s 2009 survey of 
commercial dischargers (City of New Iberia, 2009).  Based on the results of these surveys, Iberia 
Parish does not anticipate any commercial or industrial users contributing wastewaters that could 
contribute heavy metals or potentially toxic substances to the waste stream. 

As stated in section 1.6, the New Iberia Research Center (NIRC) is located within the service 
area.  Approximately one-third of the base flow into the service area comes from the NIRC.  The 
center currently places all fecal material into biohazard bags on a daily basis and has it hauled 
away by a commercial vender.  In addition, during study periods, excreta is collected and 



Waste Water Treatment Facility Wetland Assimilation Project 
Iberia Parish, LA

Environmental Assessment 25

shipped to the sponsoring company for analysis.  This material is not released into the sanitary 
sewer thus no indirect impacts on water quality are expected.  The NIRC has no intentions to 
change its waste management protocol in the future.  However, if protocols were to change, the 
NIRC would coordinate with the Parish SD #1. 

Cumulative
To avoid any negative cumulative effects on water quality, the draft LDEQ permit specifies that  
the loading rates must not exceed 15 g/m2/yr total nitrogen or 4 g/m2/yr total phosphorus nor 
should the effluent exceed 800,000 gpd; to comply with the permit, the system would be 
operated to ensure that these loading thresholds were not exceeded.  In the event of expansion, 
the Parish would have to reapply with LDEQ. 

The cumulative effect of the proposed action on water quality would be a net improvement over 
the existing conditions.  The wetlands have a higher capacity for processing Phosphorus and 
Nitrogen than does the treatment plant (due to longer residence time).  Therefore, after flowing 
through the wetlands, the water entering the bayou will have gone through tertiary treatment. The 
water released into the bayou would often be of better quality than the receiving stream.  The use 
of the Spanish Lake wetlands for effluent assimilation would lead to improved water quality 
because of the higher quality flow contribution into Bayou Tortue and Bayou Teche.  As 
management of the wetland ecosystem improves the wetland functioning, waters discharged 
through the assimilation project would contribute to the improvement of water quality in the 
larger Vermilion-Teche basin. (Comite Resource, 2008).   

3.2.3 WETLANDS AND BOTTOMLAND HARDWOOD FOREST 

3.2.3.1 Existing Conditions

These resources are institutionally important because of: the Clean Water Act of 1977, as 
amended; Executive Order 11990 of 1977, Protection of Wetlands; Coastal Zone Management 
Act of 1972, as amended; and the Estuary Protection Act of 1968 and Section 906 of the Water 
Resources Development Act of 1986 and the Fish and Wildlife Coordination Act of 1958, as 
amended.   

Wetlands are technically important because: they provide necessary habitat for various species of 
plants, fish, and wildlife; they serve as ground water recharge areas; they provide storage areas 
for storm and flood waters; they serve as natural water filtration areas; they provide protection 
from wave action, erosion, and storm damage; and they provide various consumptive and non-
consumptive recreational opportunities.  Wetlands are publicly important because of the high 
value the public places on the functions and values that wetlands provide. 

Bottomland hardwood forest is technically important because: it provides necessary habitat for a 
variety of species of plants, fish, and wildlife; it often provides a variety of wetland functions and 
values; it is an important source of lumber and other commercial forest products; and it provides 
various consumptive and non-consumptive recreational opportunities.  Bottomland hardwood 
forest is publicly important because of the high priority that the public places on its esthetic, 
recreational, and commercial value. 

The Vermilion-Teche basin contains roughly 243,000 acres of wetlands in Vermilion, Iberia, and 
St. Mary parishes (LACoast, 2009), but has lost 42,293 acres (14.8 percent) of marsh since 1932; 
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nearly half of the habitat was lost between 1951 and 1974 (LACoast, 2009).  Marshes in the 
basin are primarily fresh, intermediate, and brackish with relatively few salt marshes (LACoast, 
2009).

Although the basin is geologically stable and benefits from the emerging Atchafalaya River 
delta, the dredging of navigation and petroleum access canals and the construction of spoil banks 
and levees has altered the geomorphologic and hydrologic conditions (LACoast, 2009).  The 
effects of these alterations vary greatly from place to place, but generally have created artificial 
barriers between wetlands and wetland maintenance processes, or removed natural barriers 
between wetlands and wetland decay processes (LACoast, 2009).  Interior marshes, traditionally 
maintained by annual flooding with fresh water in the spring, have deteriorated and many 
landowners have responded to changing conditions caused by large-scale alterations by 
managing hydrologic conditions on a small scale using marsh management techniques (LACoast, 
2009).

The Spanish Lake wetlands are bounded by the Spanish Lake levees to the north and west, LA 
Highway 182 and residential areas to the west, crawfish pond levees and an abandoned landfill to 
the east, and residential and agricultural lands to the south (USFWS, 2009).  The Spanish Lake 
wetlands consist of dry and semi-flooded bottomland hardwood forest, and permanently flooded 
swamp; the targeted area for the proposed wetlands assimilation project would encompass 
approximately 335 acres of these forest community types (USFWS, 2009).      

An analyses of the water chemistry, hydrology, sediment, vegetation composition, and primary 
productivity in the Spanish Lake wetland has been completed and published in a Use 
Attainability Analysis (UAA, Appendix I) to evaluate the suitability of the Spanish Lake 
wetlands to receive effluent discharge (Comite Resources, 2008). 

According to the UAA, the wetlands are hydrologically controlled by rainfall, upland runoff, and 
the impounded nature of the area with rainfall being the major source of freshwater into the area 
(USFWS, 2009).  LA Highway 182, the Spanish Lake levees, urban development, and the 
abandoned landfill prevent most surrounding upland runoff from reaching the remaining natural 
wetlands (USFWS, 2009).  Water depths increase from well drained to 0.5-inch in the southwest 
and two to four inches in the southeast to over 1.5 feet in the section between the landfill and the 
southeast corner of Spanish Lake (USFWS, 2009).   These wetlands also provide floodwater 
storage and perform important water quality functions by reducing dissolved nutrient levels and 
removing suspended sediments (USACE, 2009). 

The Spanish Lake Wetlands were logged for cypress in the early half of the 20th century and the 
current forest structure is all secondary growth; the forest is in poor condition due to this logging 
as well as prolonged inundation (Comite Resources, 2008).  The dominant tree species 
throughout the forested wetland community are red maple (Acer rubrum), Chinese tallow 
(Sapium sebiferum), black willow (Salix nigra), water oak (Quercus nigra), hackberry (Celtis
occidentalis), ash (Fraxinus pensylvania), American elm (Ulmus americana), and black locust 
(Robbinia pseudoacacia) (USFWS, 2009).  

There are no wetlands within the area of potential disturbance outside of the Spanish Lake 
wetlands.
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3.2.3.2 Discussion of Impacts

3.2.3.2.1 Future Conditions with No-Action
Direct
There would be no direct impacts to wetlands under the no action alternative.   

Indirect
In the absence of the proposed action, the Spanish Lake wetlands would continue to be 
influenced by the Spanish Lake levee to the north, suburban housing development to the south 
and the surface water flow constraints described in the existing conditions.   With the limited 
watershed providing it freshwater, the wetlands would continue in their degraded state.

Cumulative
Under the no action alternative, there would be no cumulative changes to wetlands and the area 
would remain substantially unchanged.  

3.2.3.2.2 Future Conditions with Proposed Action
Direct
The direct effects to the Spanish Lake wetlands would be as a result of the construction activities 
necessary to construct the force main discharge array and the access.  As described in section 
2.1.4, the footprint of disturbance to construct the force main and walkway would be less than 
1.5 acres (1.42 acres) and the area in which the walkway would be placed would be less than 1/3 
of an acre (0.28 acre).

Indirect
The proposed action would provide a positive discharge that conveys wastewater effluent 
through the wetland system without significantly increasing peak water surface elevations during 
storm events (USACE, 2009).  While sufficient topographic data are not available to draw 
conclusions about water stagnation, it does appear that the effluent would drain northerly through 
the wetland to the berm and drainage ditch, particularly on a long-term average basis (USACE, 
2009).  Isolated pockets of ponding may form at times, but deposition of organic material would, 
over long periods of time, accumulate in these lower elevation areas reducing stagnation.  Some 
significant increases in daily water levels during low flow/dry scenarios could be expected 
(USACE, 2009), but the effect of the additional water during low flow/dry periods would be to 
improve the wetland. 

Should the wetland be unexpectedly impacted by treated effluent, the guidelines for corrective 
actions are included in the draft LDEQ discharge permit (Appendix D).  In the draft permit, it 
states that if wetland monitoring shows that there is (1) more than a 20% decrease in naturally 
occurring litter fall or stem growth; or (2) a significant11 decrease in the dominance index or 
stem density of bald cypress, then corrective actions would be taken.

Specifically, within 180 days of a decrease in either of the above-required biological criteria, 
Iberia Parish would develop a study and test procedures to determine the cause.  A determination 
would be made to indicate whether or not the effluent caused the impact to the natural wetland.  
Within nine months of the decrease in either of the above-required biological criteria, Iberia 

11 Alpha probability level of <0.05. 
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Parish would be required to demonstrate to LDEQ what caused the problem and to develop a 
comprehensive plan for the expeditious elimination and prevention of such cause.

The plan would be implemented within 90 days of the determination of the cause and the plan 
would provide specific corrective actions to be taken to achieve compliance with the above 
biological criteria within the shortest period of time.  In addition, with its monthly Discharge 
Monitoring Report, Iberia Parish would submit the following additional information: 

i. Any data and/or substantiating documentation that identifies the pollutant(s) and/or 
source(s) of effluent toxicity; 

ii. Any studies/evaluations and results on the treatability of the facility’s effluent 
toxicity;  

iii. Any data which identifies effluent toxicity control mechanisms or measures that 
could be installed or implemented which would reduce or remove the effluent 
toxicity; and  

iv. Steps taken, or proposed, to prevent such violation(s) from reoccurring. 

In addition, if studies and tests indicate that the effluent caused the impact to the natural wetland, 
then the permit may be re-opened to include appropriate limitations and conditions to ensure 
protection of water quality standards.

There remains a degree of uncertainty regarding the three parameters that affect the loading of 
nitrogen and phosphorus on the treatment wetlands.  The: 

1. Nutrient concentrations of the influent into the treatment system,  
2. Removal or sequestration rates for nutrients in the treatment process, and  
3. Total volume of wastewater that would be treated through the system and discharged to 

the wetland.
The concentration of total nitrogen and total phosphorus in the wastewater entering the 
wastewater treatment system has been estimated, but would not be known until system 
monitoring begins.  The fraction of the total nitrogen and total phosphorus removed from or 
sequestered within the lagoons from the reduction of BOD and TSS in the system would not be 
certain until the process monitoring begins.  Lastly, the volume of wastewater to be treated 
would be highly affected by ambient precipitation and that would also not be known until 
measured over the duration of operations.   

These uncertainties preclude reliable prediction of the expected loading of nitrogen and 
phosphorus within the Spanish Lake wetlands.  However, the draft LDEQ permit specifies that  
the loading rates must not exceed 15 g/m2/yr total nitrogen or 4 g/m2/yr total phosphorus nor 
should the effluent exceed 800,000 gpd; to comply with the permit, the system would be 
operated to ensure that these loading thresholds were not exceeded.  In the event of expansion, 
the Parish would have to reapply with LDEQ. 

Cumulative
The introduction of treated municipal wastewater into the highly perturbed Spanish Lake wetland 
would be a major step towards its ecological restoration (Comite Resources, 2008).   The nutrient 
component of wastewater effluent would increase wetland plant productivity, which would help 
offset regional subsidence by increasing organic matter deposition on the wetland surface 
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(Comite Resources, 2008).  The freshwater component of the effluent would provide a buffer for 
saltwater intrusion events, especially during periods of drought (Comite Resources, 2008).  
These factors contribute to the cumulative effect.  

3.2.4 FISHERIES AND WILDLIFE 

3.2.4.1 Existing Conditions

This resource is institutionally important because of the Fish and Wildlife Coordination Act of 
1958, as amended and the Migratory Bird Treaty Act of 1918.  Wildlife resources are technically 
important because: they are a critical element of many valuable aquatic and terrestrial habitats; 
they are an indicator of the health of various aquatic and terrestrial habitats; and many species 
are important commercial resources.  Wildlife resources are publicly important because of the 
high priority that the public places on their esthetic, recreational, and commercial value.   

The Fish and Wildlife Coordination Act provides that whenever the waters or channel of a body 
of water are modified by a department or agency of the U.S., the department or agency first shall 
consult with the USFWS and with the head of the agency exercising administration over the 
wildlife resources of the state where construction would occur, with a view to the conservation of 
wildlife resources.  

The USFWS reviewed the UAA (Comite Resources, 2008) and the Preliminary Engineering 
Report (WSN, 2005) and provided the CEMVN with a Planning-aid Letter in accordance with 
the provisions of the Fish and Wildlife Coordination Act (48 Stat. 401, as amended 16 U.S.C. 
661, et seq.).  The Planning –aid Letter indicated that the Spanish Lake wetlands provide 
valuable habitat for fish and wildlife within Federal trusteeship, including migratory and resident 
waterfowl, wading birds, songbirds, and interjurisdictional fishes (USFWS, 2009).  The wetlands 
also provide valuable habitat for small mammals, white-tailed deer, and various amphibians and 
reptiles (USACE, 2009).

Special habitats exist along the coastal areas of the Iberia Parish (e.g., Vermilion Bay) for 
colonial nesting wading bird colonies (Iberia Parish Master Plan, 2001).  The wetlands may also 
host colonial nesting sites for wading birds (e.g., great blue heron, black-crowned night heron, 
cattle egret, ibis, roseate spoonbill) that are not listed in the database maintained by the Louisiana 
Department of Wildlife and Fisheries because the database is updated primarily by monitoring 
colony sites that were surveyed in the 1980s (USFWS, 2009).  Other recognized special habitat 
areas within Iberia Parish are the Attakapas Wildlife Management Area, Lake Fausse Pointe 
State Park, and the Avery Island Jungle Gardens and Bird Sanctuary. 

3.2.4.2 Discussion of Impacts

3.2.4.2.1 Future Conditions with No-Action
Direct
Under the no action alternative, there would be no direct impacts to the fisheries and wildlife of 
the Spanish Lake wetlands, Bayou Tortue, or Bayou Teche.

Indirect



Waste Water Treatment Facility Wetland Assimilation Project 
Iberia Parish, LA

Environmental Assessment 30

Failing to provide wastewater treatment capability and treated effluent to the Spanish Lake 
wetlands would prevent the beneficial effects from accruing to the wetland thereby not 
improving the fish and wildlife habitat.    

Cumulative
Under the no action alternative, there would be no cumulative changes to the local trends in fish 
and wildlife abundance and diversity and the area would remain substantially unchanged. 

3.2.4.2.2 Future Conditions with Proposed Action
Direct
Direct effects to wildlife habitat in the Spanish Lake wetland would result from the clearing of 
vegetation from 1.5 acres for the construction right-of-way and the grubbing of topsoil and 
placement of the walkway on 0.3 acres within the construction right-of-way.  Mobile species of 
wildlife could find refuge in nearby habitat, but sessile and dormant species would likely be 
destroyed during construction. 

Indirect
Indirect effects to wildlife species due to construction activities (e.g., noise, vibration) within the 
Spanish Lake wetlands would be short term and temporary.  However, the area of disturbance 
would be a relatively small part of the local habitat and mobile species could find refuge in other 
areas until the construction disturbance is over. 
Depending on when the construction of the discharge array took place, there could be 
construction related effects to colonial nesting birds if rookeries exist in the Spanish Lake 
wetlands.  Until a new comprehensive colonial nesting survey is conducted throughout the region 
to determine the location colonies, the USFWS recommends that a qualified biologist inspect the 
proposed construction site for nesting wading birds (USFWS, 2009).  If a rookery were 
identified, all activity within 1,000 feet of the rookery would be restricted to the non-nesting 
period (USFWS, 2009).  On-site personnel would be informed of the need to identify and avoid 
colonial nesting birds and their nests during the breeding season (USFWS, 2009). 

Coordination with the USFWS indicates that no significant effects to fish or wildlife are 
expected to occur from implementing the proposed action (USFWS, 2009).  As such, the 
responsibilities of the USACE to protect migratory birds under Executive Order (EO) 13,186  
(66 FR 3853 (17 January 2001)) would be met. 

Cumulative
Improvements to the wetland habitat described in section 3.2.3 (e.g., increase wetland plant 
productivity) would lead to enhanced habitat for fish and wildlife (Comite Resources, 2008).  
These factors contribute to the cumulative beneficial effect within the wetland, but the improved 
water quality (reduced pollutant load) in the discharge would add cumulative benefits (300,000 
gpd of cleaner water) to the fish and wildlife resources of Bayou Tortue and Bayou Teche. 

3.2.5 ENDANGERED OR THREATENED SPECIES 

3.2.5.1 Existing Conditions

This resource is institutionally important because of: the Endangered Species Act of 1973, as 
amended; the Marine Mammal Protection Act of 1972; and the Bald Eagle Protection Act of 
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1940.  Endangered (E) or threatened (T) species are technically important because the status of 
such species provides an indication of the overall health of an ecosystem.  These species are 
publicly important because of the desire of the public to protect and to preserve them and their 
habitats. 

Except for the occasional transient species, no Federally listed endangered, threatened, or 
candidate species under USFWS jurisdiction are known to exist in the project area (USFWS, 
2009).  However, the American alligator is common in canals.  This species is listed as 
threatened under the Similarity of Appearance clause of the Endangered Species Act (Federal 
Register 1981, Vol. 46, pp. 40664-40669), but is not biologically threatened or endangered.
Therefore, no Biological Assessment or further Section 7 consultation under the Endangered 
Species Act is required with the USFWS.   

The USFWS Planning Aid Letter (USFWS, 2009) states, “According to our records, there are no 
known occurrences of Federally listed threatened or endangered species within the proposed 
project area or vicinity.  No further ESA consultation with the Service would be required for the 
proposed action unless there are changes in the scope or location of the proposed project or the 
project has not been initiated within one year from the date of this letter.” (USFWS, 2009).  

3.2.5.2 Discussion of Impacts

3.2.5.2.1 Future Conditions with No-Action
Direct, Indirect, and Cumulative
Taking no action would not have any effect on protected species as none have been identified in 
the vicinity of the project. 

3.2.5.2.2 Future Conditions with Proposed Action
Direct, Indirect, and Cumulative 
Consultation with appropriate resource agencies indicates that no listed endangered, threatened, 
or candidate species are known to exist in the potential project impact areas.  The USFWS 
concurred with our determination in their Planning Aid Letter dated 6 October 2009.  Therefore, 
no direct, indirect, or cumulative effects would be predicted to protected species as a result of 
implementing the proposed action.  

3.2.6 CULTURAL RESOURCES 

3.2.6.1 Existing Conditions

This resource is institutionally important because of: the National Historic Preservation Act of 
1966, as amended; the Native American Graves Protection and Repatriation Act of 1990; and the 
Archeological Resources Protection Act of 1979; as well as other statutes.  Cultural resources are 
technically important because of: their association or linkage to past events, to historically 
important persons, and to design and/or construction values; and for their ability to yield 
important information about prehistory and history.  Cultural resources are publicly important 
because preservation groups and private individuals support their protection, restoration, 
enhancement, or recovery.
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Historically, the Iberia Parish area was primarily a fresh-water marsh and bottomland hardwood 
wetland, used mostly for crawfishing, trapping, and waterfowl hunting.  During the late 
nineteenth and early twentieth centuries, and with the construction of levee systems, much of the 
area was drained; Spanish Lake was created and the surrounding area developed for agricultural 
production. Geomorphic history of the area also suggests that the area could be characterized as 
having a low probability of historic site presence due to a lack of natural water resources in the 
area.  Most of the historic settlement patterns occurred along natural levees of nearby Bayou 
Teche.  Soil profiles from the June 2009 geotechnical borings were also examined for evidence 
of buried soils and cultural material.  Poorly drained loamy to clay soils were primary throughout 
this particular area and yielded no artifacts.  The majority of the area proposed for project work 
is extremely developed and disturbed agricultural farmland.   In addition, the continued 
agricultural disturbance over the last several decades in the project area offers further support 
that there is a low likelihood of discovering intact cultural resources. 

The cultural resource investigation of the proposed project area included a site record and map 
search, field visits and soil boring examination.  The site record search shows that previously 
recorded historic period archaeological sites 16IB118, 16IB117, 16IB116, 16IB64, 16IB65 and 
15IB63; are present and fall within the area of potential effect.  These sites were recorded by 
Goodwin and Associates in 1990 for Southern Gas Company and are primarily historic in nature.
They contain discontinuous scatters of ceramic fragments, glass, and metal scraps from farming 
machinery or debris dating from the last 50-100 years.  According to site records on file with the 
LDOA, none of the aforementioned sites are eligible for inclusion in the National Register of 
Historic Places. Louisiana’s State Historic Preservation Officer agreed with the finding of a Corps 
archeologist in June 2009 based on pedestrian and visual surveys, of “no historical properties 
affected” in a letter dated September 9, 2009. Tribal consultation was conducted in June 2009 and 
there were no concerns.  

3.2.6.2 Discussion of Impacts

3.2.6.2.1 Future Conditions with No-Action
Direct, Indirect, and Cumulative
The No Action Alternative, not providing a wastewater treatment facility for unincorporated 
areas of northern Iberia Parish, would have no direct impacts on historic or cultural resources.
Existing conditions would persist within the proposed project area. 

3.2.6.2.2 Future Conditions with Proposed Action
Direct
With implementation of the proposed action no cultural resources would be impacted. A review 
of reports, archaeological site distribution maps and U.S.G.S. quadrangle maps show that the 
proposed project location, which is currently leased for agricultural production of sugar cane and 
soy beans, would not have a direct impact on any known cultural resources. 

Indirect
There would be no indirect impacts in the project area as much of the cultural resources that may 
have been present have long lost integrity due to continued agricultural development of the area. 

Cumulative
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Cumulative impacts would be the additive combination of impacts to cultural resources by other 
Federal, state, local, and private efforts. No cumulative impacts would be expected. 

3.2.7 RECREATIONAL RESOURCES 

3.2.7.1 Existing Conditions

This resource is institutionally important because of the Federal Water Project Recreation Act of 
1965, as amended, and the Land and Water Conservation Fund Act of 1965, as amended.  
Recreational resources are technically important because of the high economic value of 
recreational activities and their contribution to local, state and national economies.  Recreational 
resources are publicly important because of: the high value that the public places on fishing, 
hunting, and boating, as measured by the large number of fishing and hunting licenses sold in 
Louisiana; and the large per-capita number of recreational boat registrations in Louisiana.

There are several recreation features adjacent to the project area.  The Old Spanish Trail Scenic 
Byway provides a scenic route and a historic marker/civil war interpretive site. Spanish Lake 
provides boat launches, piers/fishing wharfs, picnic tables, and a walking trail/road around the 
water edge.  The water is shallow and does not support all water sports, but is used by kayakers 
and canoers. Duck and squirrel hunting, bird watching, remote-control model boating and geo-
caching are additional activities associated with the lake.  Other recreation features near the 
project include a golf course, ball fields, and fairgrounds.  SugArena Acadian Fairgrounds hosts 
rodeos, horse shows, dog trials, boat shows, outdoor concerts, festivals and agriculture events.  

3.2.7.2 Discussion of Impacts

3.2.7.2.1 Future Conditions with No-Action
Direct, Indirect, and Cumulative
Without implementation of the proposed action, the conditions within the recreational 
environment would continue as they have in the past and would be dictated by the natural land 
use patterns and processes and recreational opportunities that have dominated the area in the 
past.  Direct, indirect and cumulative impacts would be negligible. 

3.2.7.2.2 Future Conditions with Proposed Action
Direct No direct impacts to recreation as a result of the proposed action were identified.

Indirect
A potential indirect impact may result from odor from the waste treatment facility. Proximity to 
the facility, wind direction, and amount of odor emitted would determine the degree of impact.  
Effects to recreation features and activities associated with the SugArena Acadiana Fairgrounds 
from the aerated lagoon system would not be expected to be noticeable due to the distance from 
those features.  There is a future recreational vehicle park planned at the SugArena Acadian 
Fairgrounds.  However, this facility would be approximately 1,500 feet to the northeast.  Over 
time, improvements to the wetlands may lead to improvements in hunting and fishing conditions. 
Cumulative Additionally, improving the wetlands may attract birds and bird watchers.  As a 
result, the project would have a positive cumulative impact to recreation. 
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3.2.8  NOISE 

3.2.8.1 Existing Conditions

The project area includes residential, commercial, and natural areas with varying degrees of 
associated noise.  Changes in noise are typically measured and reported in units of dBA, a 
weighted measure of sound level.  The primary sources of noise within the area include aircraft 
takeoff and landing at the Acadiana Regional Airport, everyday vehicular traffic along nearby 
roadways (typically between 50 and 60 dBA at 100 feet), train traffic, maintenance of roadways 
and the other structures (typically between 80 and 100 dBA at 50 feet), and large events at the 
SugArena.

Noise effects to the residences and businesses within the project area are dominated by 
transportation sources such as aircraft at the Acadiana Regional Airport, trains, garbage and 
construction trucks, private vehicles, and emergency vehicles.  Noise ranging from about 10 dBA 
for the rustling of leaves to as much as 115 dBA (the upper limit for unprotected hearing 
exposure established by the Occupational Safety and Health Administration) is common in areas 
where there are sources of industrial operations, construction activities, and vehicular traffic. 

The U.S. Federal Transit Administration (FTA) has established noise impact criteria founded on 
well-documented research on community reaction to noise based on change in noise exposure 
using a sliding scale (USFTA, 1995).  The FTA Noise Impact Criteria groups noise sensitive 
land uses into the following three categories: 

� Category 1: Buildings or parks where quiet is an essential element of their purpose, 

� Category 2: Residences and buildings where people normally sleep (e.g., residences, 
hospitals, and hotels with high nighttime sensitivity), and 

� Category 3: Institutional buildings with primarily daytime and evening use (e.g., 
schools, libraries, and churches). 

There are no Category 1, 2, or 3 properties within 1,000 feet of the construction activities for 
PS1, PS2, the treatment facility, or the distribution system in the Spanish Lake wetlands.  At the 
intersection of West Old Spanish Trail and Northwest Bypass Highway/Kiper Road/LA 
Highway 3212, there are Category 2 residences within 300 feet of the new force main on the 
north side of West Old Spanish Trail.  

3.2.8.2 Discussion of Impacts

3.2.8.2.1 Future Conditions with No-Action
Direct, Indirect, and Cumulative 
Without constructing and operating the wastewater treatment system and wetlands assimilation 
project in the Spanish Lake wetlands, the direct, indirect, and cumulative effects to noise within 
the area would remain unchanged from current conditions where the largest source of noise 
would be aircraft at the Acadiana Regional Airport, trains on the Burlington Northern Santa Fe 
Railroad, and truck traffic on nearby roads. 
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3.2.8.2.2 Future Conditions with Proposed Action
Direct
With implementation of the proposed action, the direct impacts from noise would be minimal.  
Noise generated during the modifications to PS1, construction of PS2, the treatment facility and 
force mains, and the effluent distribution system in the Spanish Lake wetlands would be 
temporary and construction-related.    Several Category 2 residences near the intersection of 
West Old Spanish Trail and Northwest Bypass Highway/Kiper Road/LA Highway 3212, would 
be within approximately 350 feet of the force main construction on the north side of West Old 
Spanish Trail.  This noise generated from this work would occur during typical Monday-Friday 
9:00 am-5:00 pm and the work in proximity to these receptors would be less than a week in 
duration.

Indirect
The indirect effects to noise from the transportation of material and personnel for the 
construction of the project features would also have temporary noise effects.  The noise within 
project corridor would be temporarily impacted by transportation activities needed to move 
equipment and materials to and from the sites, but these impacts would last only through the 
construction period.  Other temporary noise effects from annual maintenance activities could be 
expected.  There would be no noise impacts from operation of the facility equipment or pump 
stations as the pump systems would be below ground. The long-term impacts on noise would be 
minimal. 

Cumulative
The cumulative effects to noise in the project area caused by construction and operation of the 
proposed action would be minimal.   

3.2.9 AESTHETICS (VISUAL RESOURCES) 

3.2.9.1 Existing Conditions

This resource is institutionally important because of the laws and policies that affect visual 
resources, most notably NEPA. Visual resources are publicly and technically important because 
of the high value placed on the preservation of unique natural and cultural landscapes.   

The landscape is relatively flat and characteristic of the lands around southern Louisiana.  The 
agricultural lands are stripped of trees and other vegetation, but still retain some scenic quality, 
while the landscape in and around the denser urban areas features structured green spaces alive 
with many types of trees and vegetation.  Streets are lined with shade trees and small forested 
areas which offer buffering and softening effects to the harsh, man-made neighborhoods and 
commercial areas, thereby reducing noise and unsightly views.  Natural (or somewhat natural) 
features of intrinsic visual quality include Spanish Lake and its surrounding wetlands.  This area 
features wetlands mixed with a forested canopy, which would help to screen any unpleasant 
odors that may emanate from the natural, decomposing organic matter found here. 

There are a number of primary thoroughfares traversing the area around the project site.  These 
thoroughfares include LA 182 (part of the Old Spanish Trail Scenic Byway), LA 3212, LA 674, 
LA 675, LA 31, LA 88, and U.S. Highway 90.  The majority of these thoroughfares (including 
LA 3212, LA 88, LA 675, portions of LA 31, and U.S. Highway 90) all have view sheds 
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featuring vast agricultural and farm lands with back drops of some forestation and other natural 
features.  These views are not without a peaceful, and appealing intrinsic scenic quality.  The 
drive along LA 182 (a.k.a. Old Spanish Trail Scenic Byway) is one of varying scenery.  These 
view sheds include scenes of water features and fields framed by forested lands.  Other view 
sheds involve drives through quaint and peaceful communities offering varying degrees of 
architectural and natural scenes.  The drive along LA182 is anything but monotonous, and offers 
enough changes in scenery to keep the onlooker interested for many miles.  LA 3212 would bear 
the brunt of view sheds into the immediate project vicinity.  The project sites for the existing 
pump station and the proposed pump station (and its attached facilities) are visible from this 
thoroughfare.

3.2.9.2 Discussion of Impacts

3.2.9.2.1 Future Conditions with No-Action
Direct, Indirect, and Cumulative
Without implementation of the proposed action, visual resources would either change from 
existing conditions in a natural process, or change as dictated by future land-use maintenance 
practices.  Regardless of what the future holds for the project area, visual access to the Spanish 
Lake wetlands would continue to be minimal as most of the area is visually obscured and 
inaccessible. 

3.2.9.2.2 Future Conditions with Proposed Action
Direct and Indirect
With implementation of the proposed action, the direct and indirect impacts to visual resources 
would be minimal.  Visually, the majority of the footprint of disturbance necessary to construct 
the proposed action would be within disturbed areas with no special visual resources.  
Modifications to PS1 and construction of PS2 would be substantially below grade and the visual 
effects from force main construction would be temporary and construction-related.  The new 
lagoon berms associated with the treatment facility would create a visual barrier not currently in 
the landscape, but the elevation of the berms would be less than eight feet above the current 
grade.  The construction of the effluent distribution system within the Spanish Lake wetlands 
would represent a change in the visual characteristics of this habitat, but because of the density 
of the habitat, there are no viewpoints external to the wetland from which the construction and 
operation of the system would be visible.   
The movement of construction material and construction of PS1, PS2, the treatment system, and 
the new force mains would also have minimal impacts on visual resources.  The visual attributes 
of the project corridor would be temporarily impacted by transportation activities needed to 
move equipment and materials to and from the sites. However, these impacts would last only 
through the construction period.  The long-term impacts on visual resources would be minimal.  

Cumulative

The cumulative impacts of the proposed action alternative in this instance include the 
incremental impacts to aesthetic (visual) resources (not only in the project area, but to the region 
around the project area, Louisiana and the United States) resulting from the past, present and 
reasonably foreseeable future impacts associated with the proposal, which in this instance would 
include the visual disturbances associated with the construction of the project and potentially, the 
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loss or conversion of native landscapes and scenic vistas as the population in this area grows, 
with associated increases in commercial, utilitarian, and industrial infrastructure where those 
scenic vistas and native landscapes once prevailed.  

3.2.10 HAZARDOUS, TOXIC, AND RADIOACTIVE WASTE 
There must be reasonable identification and evaluation of all HTRW contamination within the 
vicinity of the proposed action.  ER 1165-2-132 identifies the USACE policy to avoid the use of 
project funds for HTRW removal and remediation activities.  Costs for necessary special 
handling or remediation of wastes (e.g., Resource Conservation and Recovery Act (RCRA) 
regulated), pollutants and other contaminants, which are not regulated under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), would be treated as 
project costs if it is  required as the result of a validly promulgated Federal, state, or local 
regulation.

A Phase I Environmental Site Assessment (ESA) was prepared for the project site of the 
proposed Iberia Parish Waste Water Treatment Plant.  This report, dated 26 October 2009, is on 
file in CEMVN-PM-RP.  No further investigation is suggested in the project area.  In general, the 
area investigated is industrial in the north and agricultural in the south. There are no signs of 
recognized environmental concerns; however, caution is suggested during construction, since the 
potential for contamination exists, due to the proximity of various significant facilities.  
Environmental records present no sites of significant interest due to releases or violations.  Site 
reconnaissance of the area did not discover any sites or areas of environmental concern within 
the project footprint.  The remnants of pesticides and herbicides that potentially could be at the 
waste water treatment plant site are expected to be insignificant.  Petroleum and other chemicals 
of concern commonly found in roadway runoff are also expected to be below levels of concern 
along the pipeline alignments.  These factors lead the USACE Environmental Assessment Team 
to recommend that no further investigation is needed of the project areas, but caution is advised 
in the developed areas. 

It is recommended that further investigation be undertaken by the wastewater treatment facility 
operator to analyze constituents of the wastewater that is to be sent to the plant.  A specific 
location of concern is the New Iberia Research Center.  The facility may be discharging wastes 
containing pharmaceuticals or other harmful substances which may not be removed by the 
wastewater treatment process.  It is unknown what effects these pharmaceuticals would have on 
the wetlands and the wildlife therein, but analytical data could prove very beneficial for future 
management of the proposed disposal method.   

3.2.10.1 Discussion of Impacts

3.2.10.1.1 Future Conditions with No-Action
Direct, Indirect, and Cumulative
No specific HTRW concerns were identified from previous site investigations (USACE, 2009a).
Therefore, no direct, indirect, or cumulative effects from HTRW would be predicted from 
implementing the no action alternative. 
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3.2.10.1.2 Future Conditions with Proposed Action

Direct
No specific HTRW concerns were identified from previous site investigations (USACE, 2009a); 
no direct effects from HTRW would be predicted from implementing the proposed action. 

Indirect
The potential to create HTRW materials during the construction process remains an 
environmental concern.  Storage, fueling, and lubrication of equipment and motor vehicles 
associated with the construction process would be conducted in a manner that affords the 
maximum protection against spill and evaporation.  Fuel, lubricants, and oil would be managed 
and stored in accordance with all Federal, state, and local laws and regulations.  Used lubricants 
and used oil would be stored in marked corrosion-resistant containers and recycled or disposed in 
accordance with appropriate requirements.  The construction contractor would be required to 
develop a Spill Control Plan. 

Cumulative
New Iberia Research Center may be discharging wastes containing pharmaceuticals which may 
not be removed by the wastewater treatment process.  It is unknown what effects these 
pharmaceuticals would have on the wetlands, the wildlife therein and other waters that may 
receive the flow from those wetlands.   

3.2.11 FARMLAND 

3.2.11.1 Existing Conditions

Within NEPA evaluations, the USACE must consider the protection of the nations’ significant 
and important agricultural lands from irreversible conversion to uses that result in their loss as an 
environmental or essential food production resource.  The Farmland Protection Policy Act 
(FPPA), 7 USC 4201 et seq., and the U.S. Department of Agriculture’s (USDA) implementing 
procedures (7 CFR § 658) require Federal agencies to evaluate the adverse effects of their 
actions on prime and unique farmland, including farmland of statewide and local importance. 

The Parish-owned 12-acre parcel to be used for the construction and operation of the treatment 
facility has been leased for agricultural use, but has been planned by the Parish for commercial 
use.  There are no prime and unique farmlands within the proposed project area. 

3.2.11.2 Discussion of Impacts

3.2.11.2.1 Future Conditions with No-Action
Direct, Indirect, and Cumulative
There are no protected farmlands designated within the potential area of effect; thus, taking no 
action would have no more or less effect than the proposed action alternative. 

3.2.11.2.2 Future Conditions with Proposed Action
Direct, Indirect, and Cumulative
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The actions necessary to construct and operate the proposed action would not involve conversion 
of, or otherwise cause direct, indirect, or cumulative effects to prime, unique, or important U.S. 
farmland. 

4 CUMULATIVE IMPACTS 
To avoid negative cumulative impacts, the draft LDEQ permit specifies that  the loading rates 
must not exceed 15 g/m2/yr total nitrogen or 4 g/m2/yr total phosphorus nor should the effluent 
exceed 800,000 gpd; to comply with the permit, the system would be operated to ensure that 
these loading thresholds were not exceeded.  In the event of expansion, the Parish would have to 
reapply with LDEQ. 

Negative effects associated with implementation of the proposed action that could contribute 
cumulatively with the effects of other projects include temporary construction-related increases 
in truck traffic, noise and vibration, vehicle and equipment emissions, and localized degradation 
of water quality.  Implementing the proposed action would require the removal of vegetation on 
less than 1.5 acres of habitat within the Spanish Lake wetlands and a loss of less than 0.3 acres of 
wetlands for construction of the access path.  The positive cumulative effects of implementing 
the proposed action include the temporary expansion of the local economy through the 
construction-related expenditures, the provision of lower cost sanitary wastewater treatment 
within this area of Iberia Parish, and the ecological benefits to the Spanish Lake wetlands, Bayou 
Tortue, and Bayou Teche. 

5 COORDINATION 
Preparation of this EA has been coordinated with appropriate Congressional, Federal, state, and 
local interests, as well as environmental groups and other interested parties.  The following 
agencies, as well as other interested parties, are receiving copies of this EA: 

U.S. Department of the Interior, Fish and Wildlife Service 
U.S. Environmental Protection Agency, Region VI  
U.S. Natural Resources Conservation Service, State Conservationist 
Advisory Council on Historic Preservation 
Governor's Executive Assistant for Coastal Activities 
Louisiana Department of Wildlife and Fisheries 
Louisiana Department of Natural Resources, Coastal Management Division 
Louisiana Department of Natural Resources, Coastal Restoration Division 
Louisiana Department of Environmental Quality, PER-REGC 
Louisiana Department of Environmental Quality, EP-SIP 
Louisiana State Historic Preservation Officer 

A Water Quality Certification has been applied for with Louisiana Department of Environmental 
Quality (LDEQ) via application dated 23 November 2009 and will go out for 10 day public 
review within the 30 day public review of this EA.  The Water Quality Certification will be 
acquired prior to signing of any Finding of No Significant Impact (FONSI), if such be the 
determination. 
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Section 106 of the NRHP, as amended, requires consultation with SHPO and 14 Federally listed 
Native American tribes with interest in Louisiana cultural resources. SHPO, in a letter dated 9 
September 2009 and Native American tribes (Seminole and Alabama-Coushatta)  in letters dated 
17 June 2009 and 26 June 2009 respectively, responded stating they have reviewed the proposed 
action and determined that it would not adversely affect any cultural resources.  

The USFWS reviewed the proposed action in accordance with the Fish and Wildlife 
Coordination Act and prepared a Planning Aid Letter for the proposed Iberia Parish Wastewater 
Treatment and Wetland Assimilation Project, Iberia Parish, Louisiana, dated 6 October 2009.  

The USFWS’ recommendations, in accordance with the Fish and Wildlife Coordination Act, will 
be incorporated into project design, execution, and monitoring to the extent practicable.  The 
USFWS’ recommendations, and the CEMVN’s response to them, are listed below: 

Recommendation 1. 

The USFWS expressed a concern that commercial and industrial growth within the service area 
may contribute potentially harmful pollutants (e.g., heavy metals, petroleum by-products, etc) 
that could eventually be transferred in the discharge to the Spanish Lake wetlands. 

CEMVN Response 1. 

The current City of New Iberia treatment plant does accept wastewater from the current 
commercial and industrial users within the service area and their operations were evaluated by 
the City of New Iberia’s 2009 survey of commercial dischargers (City of New Iberia, 2009).
Based on the results of these surveys, Iberia Parish does not anticipate any commercial or 
industrial users contributing wastewaters that could contribute heavy metals or potentially toxic 
substances to the waste stream. 

Recommendation 2. 

The USFWS recommends that the CEMVN fully analyze whether there is potential for the 
project to cause further degradation of the current forest conditions for the targeted project area. 

CEMVN Response 2. 

In addition to the Use Attainability Analysis (Comite Resources, 2008), the Preliminary 
Engineering Report (CDM, 2005), and the LDEQ draft discharge permit (LDEQ, 2009), the 
CEMVN prepared a separate analysis of drainage and hydrology in a Hydraulic Report 
(CEMVN, 2009) (Appendix H). These evaluations examined and affirmed the expected benefits 
to the forests within the targeted project area. 

Recommendation 3.

In order to ensure that the fish and wildlife resource values receive equal consideration with 
project implementation, an alternatives analysis should also be conducted to ensure that the other 
potential methods of wastewater disposal are appropriately explored. 

CEMVN Response 3. 

The Environmental Assessment examines the proposed action and the no action alternative.
Other alternatives were considered but eliminated without further consideration (see section 2.3).

Recommendation 4.
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The CEMVN should determine if future discharges into the Spanish Lake discharge canal could 
interfere with water management of Spanish Lake. 

CEMVN Response 4.

The Spanish Lake discharge canal is the downstream water body receiving discharge from the 
proposed wetlands assimilation project in Bayou Tortue.  Spanish Lake does have a pumping 
station designed to enable pumping of water from Bayou Tortue into Spanish Lake in the event 
that the water surface elevations in lake are so low that the fishery is in danger.  However, the 
project discharge into Bayou Tortue would likely be of higher water quality than the ambient 
water quality in Bayou Tortue after passing through the wetlands assimilation project; there 
would be no concern about the discharge interfering with the water management of Spanish 
Lake.

Recommendation 5.

The USFWS recommends that qualified biologist inspect the proposed work site for the presence 
of undocumented nesting colonies of wading birds (i.e., herons, egrets, night-herons, ibis, and 
roseate spoonbill), anhingas, and/or cormorants.  All activity occurring within 1,000 feet of a 
rookery should be restricted to the non-nesting period.

CEMVN Response 5.

Concur.

Recommendation 6. 

The USFWS recommends that on-site contract personnel be informed of the need to identify 
colonial nesting birds and their nests, and should avoid affecting them during the breeding 
season (i.e., the time period outside the activity window).

CEMVN Response 6.

Concur.

6 MITIGATION 
The draft LDEQ permit specifies that  the loading rates must not exceed 15 g/m2/yr total nitrogen 
or 4 g/m2/yr total phosphorus nor should the effluent exceed 800,000 gpd; to comply with the 
permit, the system would be operated to ensure that these loading thresholds were not exceeded.
In the event of expansion, the Parish would have to reapply with LDEQ. 

Minimal impacts to wetlands have been identified that might require compensatory mitigation 
(permanent impacts to .28 acres).  However, beneficial utilization of the wastewater effluent 
would result in overall positive environmental benefits to approximately 335 acres of wetlands.  
These benefits greatly exceed the permanent adverse impacts due to operating and maintaining 
this system.  Therefore there is no need for compensatory mitigation.  

7 MONITORING
The Iberia Parish’s draft wastewater treatment facility operating permit requires Iberia Parish to 
follow a detailed monitoring program to validate compliance with permit limits.   The draft 



Waste Water Treatment Facility Wetland Assimilation Project 
Iberia Parish, LA

Environmental Assessment 42

permit is attached as Appendix D.  The monitoring requirements are presented within four sub-
sections of Part II: 

1. Section A describes the monitoring and reporting frequency, report style, and submittal 
requirements (forms, deadlines, etc.);  

2. Section B addresses the Pollution Prevention including a self-audit assessment and 
annual report to LDEQ;

3. Section C describes the requirements to monitor contributing industries and consider 
pretreatment requirements if needed; and 

4. Section D includes the wetland system monitoring requirements (biological parameters) 
over the five-year duration of the permit.  

In the event that monitoring indicates that the discharge system is not operating within the permit 
constraints, corrective action is required. The type and frequency of monitoring are shown in the 
draft permit at the top of page 6 of 12, Part II.  This is followed by a description of how to 
monitor each parameter in the permit, measurements to obtain, and how to assess performance.  
Distinct criteria are included on page 11 of 12, Part II, to assess wetland performance and then 
describe specific deadlines and actions to be taken to diagnose the cause of problems and create a 
remediation plan to address concerns for wetland performance. 

8 COMPLIANCE WITH ENVIRONMENTAL LAWS AND 
REGULATIONS

Environmental compliance for the proposed action would be achieved upon: coordination of this 
EA with appropriate agencies, organizations, and individuals for their review and comments; 
U.S. Fish and Wildlife Service (USFWS) confirmation that the proposed action would not be 
likely to adversely affect any endangered or threatened species; Louisiana Department of Natural 
Resources concurrence with the determination that the proposed action is consistent, to the 
maximum extent practicable, with the Louisiana Coastal Resources Program; receipt of a Water 
Quality Certificate from the State of Louisiana;  public review of the Section 404(b)(1) Public 
Notice; signature of the Section 404(b)(1) Evaluation; receipt of the Louisiana State Historic 
Preservation Officer Determination of No Affect on cultural resources;  and receipt and 
acceptance or resolution of all USFWS Fish and Wildlife Coordination Act recommendations.   
Any Finding of No Significant Impact (FONSI) would not be signed until the proposed action 
achieves environmental compliance with applicable laws and regulations, as described above.

Construction of the proposed action would not commence until the proposed action achieves 
environmental compliance with all applicable laws and regulations, as described below.

Executive Order (E.O.) 11988.  E.O. 11988, Floodplain Management, addresses minimizing or 
avoiding adverse impacts associated with the base floodplain unless there are no practicable 
alternatives.  It also involves giving public notice of proposed actions that may affect the base 
floodplain.  The proposed action would not accelerate development of the floodplain for the 
following reasons: flooding potential and conditions conducive for development were established 
initially when the area was modified by construction of Spanish Lake, the crawfish ponds, the 
landfill, and the surrounding residential areas. 
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Executive Order 11990.  E.O. 11990, Protection of Wetlands, has been important in project 
planning.  The proposed action would improve the Spanish Lake wetlands.  

Clean Air Act.  The original 1970 Clean Air Act (CAA) authorized the USEPA to establish 
National Ambient Air Quality Standards (NAAQS) to limit levels of pollutants in the air.  
USEPA has promulgated NAAQS for six criteria pollutants: sulfur dioxide (SO2), nitrogen 
dioxide (NO2), carbon monoxide (CO), ozone, lead, and particulate matter (PM-10).  All areas of 
the United States must maintain ambient levels of these pollutants below the ceilings established 
by the NAAQS; any area that does not meet these standards is considered a "non-attainment" 
area.  The 1990 Amendments require that the boundaries of serious, severe, or extreme ozone or 
CO non-attainment areas located within Metropolitan Statistical Areas (MSAs) or Consolidated 
Metropolitan Statistical Areas (CMSAs) be expanded to include the entire MSA or CMSA unless 
the governor makes certain findings and the Administrator of the USEPA concurs. Consequently, 
all urban counties included in an affected MSA or CMSA, regardless of their attainment status, 
will become part of the non-attainment area.  The project is located in Iberia Parish and St. 
Martin Parish, which are both classified as attainment areas; therefore NAAQS are not applicable 
to this project.   

Clean Water Act.  The Clean Water Act (CWA; 33 U.S.C. 1251-1387; Act of June 30, 1948, as 
amended) is a very broad statute with the goal of maintaining and restoring waters of the United 
States.  The CWA authorizes water quality and pollution research, provides grants for sewage 
treatment facilities, sets pollution discharge and water quality standards, addresses oil and 
hazardous substances liability, and establishes permit programs for water quality, point source 
pollutant discharges, ocean pollution discharges, and dredging or filling of wetlands.  The intent 
of the CWA's §404 program and it's §404(b)(1) "Guidelines" is to prevent destruction of aquatic 
ecosystems including wetlands, unless the action will not individually or cumulatively adversely 
affect the ecosystem. 

Section 404(b)(1) guidelines were used to evaluate the discharge of dredged or fill material for 
adverse impacts to the aquatic ecosystem.  The following actions would be taken to minimize the 
potential for adverse environmental impacts.  The loss of wetlands within the footprint of 
disturbance to construct the discharge array was not mitigated because of the net benefit to the 
Spanish Lake wetlands from operation of the wetlands assimilation project.  The proposed 
project complies with the requirements of the guidelines.  The LDEQ Water Quality Certification 
letter will complete the certification process. 

Endangered Species Act.  The Endangered Species Act (16 U.S.C. 1531-1543; P.L. 93-205, as 
amended) was enacted in 1973 to provide for the conservation of species that are in danger of 
extinction throughout all or a significant portion of their range.  "Species" is defined by the Act 
to mean either a species, a subspecies, or, for vertebrates (i.e., fish, reptiles, mammals, etc.) only, 
a distinct population.  No threatened or endangered species or their critical habitat would be 
impacted by the proposed action.  The USFWS concurred with our determination in their 
Planning Aid Letter dated 6 October 2009.

Fish and Wildlife Coordination Act.  The Fish and Wildlife Coordination Act (16 U.S.C. 661-
666c; Act of March 10, 1934, as amended) requires that wildlife, including fish, receive equal 
consideration and be coordinated with other aspects of water resource development.  This is 
accomplished by requiring consultation with the USFWS whenever modifications are proposed 
to a body of water and a Federal permit or license is required.  This consultation determines the 
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possible harm to fish and wildlife resources, and the measures that are needed to both prevent the 
damage to and loss of these resources, and to develop and improve the resources, in connection 
with water resource development.  To fulfill the responsibilities of the Fish and Wildlife 
Coordination Act, the USFWS provided a Planning Aid Letter dated 6 October 2009.

Migratory Bird Treaty Act.  The Migratory Bird Treaty Act of 1918 (MBTA) is the domestic law 
that affirms, or implements, the United States' commitment to four international conventions 
with Canada, Japan, Mexico, and Russia for the protection of shared migratory bird resources.  
The MBTA governs the taking, killing, possessing, transporting, and importing of migratory 
birds, their eggs, parts, and nests.  The take of all migratory birds is governed by the MBTA's 
regulation of taking migratory birds for educational, scientific, and recreational purposes and 
requiring harvest to be limited to levels that prevent over-utilization. Section 704 of the MBTA 
states that the Secretary of the Interior is authorized and directed to determine if, and by what 
means, the take of migratory birds should be allowed and to adopt suitable regulations permitting 
and governing take.  The MBTA prohibits the take, possession, import, export, transport, selling, 
purchase, barter, or offering for sale, purchase or barter, of any migratory bird, their eggs, parts, 
and nests, except as authorized under a valid permit (50 CFR §21.11).  The USFWS addressed 
compliance with this Act in their Planning Aid Letter dated 6 October 2009.

National Environmental Policy Act.  The National Environmental Policy Act (NEPA; 42 U.S.C.
4321-4347; Pub. L. 91-190, as amended) requires Federal agencies to analyze the potential 
effects of a proposed Federal action that would significantly affect the quality of the human 
environment, including historical, cultural, or natural aspects of the environment.  It specifically 
requires agencies to use a systematic, interdisciplinary approach in planning and decision-
making, to insure that environmental values may be given appropriate consideration, and to 
provide detailed statements on the environmental impacts of proposed actions including: (1) any 
adverse impacts; (2) alternatives to the proposed action; and (3) the relationship between short-
term uses and long-term productivity.  The agencies use the results of this analysis in decision-
making.  The preparation of this Environmental Assessment is a part of compliance with NEPA.  

National Historic Preservation Act.  Congress established the most comprehensive national 
policy on historic preservation with the passage of the National Historic Preservation Act of 
1966 (NHPA).  In this Act, historic preservation was defined to include "the protection, 
rehabilitation, restoration and reconstruction of districts, sites, buildings, structures, and objects 
significant in American history, architecture, archaeology, or culture."  The Act led to the 
creation of the National Register of Historic Places, a file of cultural resources of national, 
regional, state, and local significance.  The act also established the Advisory Council on Historic 
Preservation (the Council), an independent Federal agency responsible for administering the 
protective provisions of the act.  The major provisions of the NHPA are Sections 106 and 110.
Both sections aim to ensure that historic properties are appropriately considered in planning 
Federal initiatives and actions.  Section 106 is a specific, issue-related mandate to which Federal 
agencies must adhere.  It is a reactive mechanism that is driven by a Federal action.  Section 110, 
in contrast, sets out broad Federal agency responsibilities with respect to historic properties.  It is 
a proactive mechanism with emphasis on ongoing management of historic preservation sites and 
activities at Federal facilities.  Coordination of this project with SHPO fulfills the requirements 
to comply with the NHPA, and the SHPO letter dated September 9, 2009, concludes this process. 
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Louisiana Revised Statutes. Once complete, the plans and specifications for this sanitary 
sewerage treatment system would need to be approved by the Louisiana Department of Health 
and Hospitals pursuant to La. R.S. 40:4(A)(6).

9 CONCLUSION
The draft LDEQ permit specifies that  the loading rates must not exceed 15 g/m2/yr total nitrogen 
or 4 g/m2/yr total phosphorus nor should the effluent exceed 800,000 gpd; to comply with the 
permit, the system would be operated to ensure that these loading thresholds were not exceeded.  
In the event of expansion, the Parish would have to reapply with LDEQ. 

The proposed action consists of the construction and operation of a new sanitary wastewater 
treatment facility discharging secondarily-treated wastewater to the Spanish Lake wetlands for 
tertiary treatment as a wetlands assimilation project.  This office has assessed the environmental 
impacts of the proposed action and has determined that the proposed action would have no 
impact upon cultural resources and would cause direct loss of 0.3 acres of wetland habitat within 
the Spanish Lake wetland.  However, the introduction of treated municipal wastewater into the 
highly perturbed Spanish Lake wetland would increase wetland plant productivity and be a major 
step towards its ecological restoration (Comite Resources, 2008).    

10 PREPARED BY 
The point of contact and responsible manager for the preparation of EA #494 is Tammy Gilmore, 
CEMVN.  The address of the preparers is: U.S. Army Corps of Engineers, New Orleans District; 
Planning, Programs, and Project Management Division, CEMVN-PM; P.O. Box 60267; New 
Orleans, Louisiana 70160-0267. The draft EA was prepared by Michael McGarry, ecologist, 
David Miller & Associates, Inc. with relevant sections prepared by Christopher Brown, PhD - 
HTRW; Jerica Richardson - Cultural Resources; Debra Wright - Recreational Resources; Kelly 
McCaffrey- Aesthetics (Visual Resources); and Virginia Brisley/Chad Chauvin - Project 
Manager.  The address of the preparers is: U.S. Army Corps of Engineers, New Orleans District; 
Planning, Programs, and Project Management Division, CEMVN-PM; P.O. Box 60267; New 
Orleans, Louisiana 70160-0267.
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Appendix A – List of Acronyms 



ASTM American Society for Testing and Materials 
BLH Bottomland Hardwood Forest 
BNSF Burlington Northern Santa Fe 
BOD Biochemical Oxygen Demand 
CEMVN Corps of Engineers, Mississippi Valley Division, New Orleans District
CEQ The President’s Council on Environmental Quality 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CFR Code of Federal Regulations 
CFS Cubic Ft Per Second 
CW Civil Works Program 
CWA Clean Water Act 
CY Cubic Yard 
CZM Coastal Zone Management 
dBA Decibels
EA Environmental Assessment 
EFH Essential Fish Habitat 
EM Engineering Manual 
EO Executive Order 
ER Engineering Regulation 
ESA Environmental Site Assessment 
FONSI Finding of No Significant Impact 
FPPA Farmland Protection Policy Act 
FWCA Fish and Wildlife Coordination Act 
HTRW Hazardous, Toxic, and Radioactive Waste 
LERRD Lands, Easements, Rights-of-Way, Relocations, and Disposal 
LDEQ Louisiana Department of Environmental Quality 
LDNR Louisiana Department of Natural Resources 
LDWF Louisiana Department of Wildlife and Fisheries 
MBTA Migratory Bird Treaty Act 
mg/l Milligrams per Liter 
ML Milliliters 
MPH Miles per Hour 
MSA Metropolitan Statistical Area 
NAA Non Attainment Area 
NAAQS National Ambient Air Quality Standards 
NEPA National Environmental Policy Act 
NHP Natural Heritage Program 
NHPA National Historic Preservation Act 
NIRC New Iberia Research Center 
NMFS National Marine Fisheries Service 
NOAA National Oceanic and Atmospheric Administration 
NPS National Park Service 
NRCS National Resources Conservation Service 
NWR National Wildlife Refuge 
O&M Operations And Maintenance 
OMRR&R Operations, Maintenance, Repair, Replacement, & Rehabilitation 
PL Public Law
PPA Project Partnering Agreements 
PSI Pounds Per Square Inch 
P&G Economic and Environmental Principles and Guidelines for Water and Related 

Land Resources Implementation Studies 
RCRA Resource Conservation and Recovery Act 
REC Recognized Environmental Condition 
RED Regional Economic Development 



ROD Record of Decision 
ROW Right-of-Way 
SCORP State Comprehensive Outdoor Recreation Plan 
SHPO State Historic Preservation Officer 
SIP State Implementation Plan 
TSS Total Suspended Solids 
TMDL Total Maximum Daily Load 
USACE United States Army Corps Of Engineers 
USDA United States Department of Agriculture 
USEPA United States Environmental Protection Agency 
USFWS United States Fish And Wildlife Service 
USGS United States Geological Survey 
VOC Volatile Organic Compounds 
WRDA Water Resources Development Act 



Appendix B – Members of the Interagency Environmental Team 



Tammy Gilmore/Biologist     US Army Corps of 
Engineers, MVN 

Mike McGarry/Ecologist           David Miller and 
Associates, Inc. 

Jamie Phillipe          Louisiana Department of Environmental 
Quality

Brigette Firmin       US Fish and Wildlife 
Service

Eric Glisch       US Army Corps of 
Engineers, MVN 

Jerica Richardson/Archeologist    US Army Corps of 
Engineers, MVN 

J. Christopher Brown/Biologist    US Army Corps of 
Engineers, MVN 

Kelly McCaffrey/Landscape Architect   US Army Corps of 
Engineers, MVN 

Debra Wright/ Outdoor Recreation Planner   US Army Corps of 
Engineers, MVN 



Appendix C - CEMVN Questions and NIRC Responses 13 October 2009 



CEMVN Question: Please characterize how the effluent from research using biohazard 
agents is controlled.

NIRC Response: Only pathogens, recombinant DNA and viral vectors are used at NIRC.  
The Center does not perform cell or tumor line, toxin, chemical carcinogen/mutagen, or 
radioisotope research.  All potentially infectious material is handled as biohazardous 
material and disposed of as such in red biohazard bags.  All red bag clinic material 
(gauze, bandaging, sharps containers, etc.) is processed by an autoclave sterilizer on site 
and hauled away in a compactor by commercial vendor.

All fecal material (i.e., “gross debris” in NIRC standard operating procedures) is picked 
up daily, placed into biohazard bags and hauled away by a commercial vendor as medical 
waste.  This material is not technically biohazardous medical waste, as it is just fecal 
material from a colony of animals. However the current sewer system cannot handle the 
volume of feces this represents, therefore it is picked up and shipped out.  The 
commercial vendor picks up approximately 35,000 pounds per month of “red bag” waste.  
Present in the fecal material would be typical gastrointestinal infectious agents such as 
shigella and e.coli.  As the vast majority of the facility is breeding and holding areas, this 
fecal material is not contaminated with anything that would not be seen in the general 
human population.   

Material used for pharmacokinetic studies may be excreted by the animal during the 
active study period of 24-96 hours.  The typical duration of study is such that metabolites 
and/or material used for dosing have cleared the animal’s system, thus there would be no 
risk of excretion into the sewer.  As dictated by the nature of the study, excreta is 
collected and shipped to the sponsoring company for analysis and this material is not 
released into the sanitary sewer. 

CEMVN Question: What quantities and frequencies apply to the use of these biohazard 
agents? 

NIRC Response:  It is nearly impossible to quantify the amount of study material present 
or define frequency of use as it is quite variable.  The material is typically used during the 
initial phase of the study and then disposed of after adequate chemical inactivation or 
shipped back to the sponsor.  The quantities administered can range from micrograms to 
milligrams of infectious material per study animal. Viral or bacterial concentrates are 
received from [the study] sponsor, diluted in vehicle to obtain optimal dose prior to 
dosing.  Remaining concentrates are returned to the sponsor, diluted concentrate is 
inactivated with equal volumes of bleach prior to disposal at NIRC. 

CEMVN Question: Do these agents enter the sanitary sewer? 

NIRC Response:  No.

CEMVN Question: If not, how are these biohazard agents segregated from the waste 
stream?   

NIRC Response:  The use and disposal of study material for research is strictly overseen 
by the study protocol.  This protocol will dictate the disposal method for the actual study 
material.  The residual material will either be shipped back to the [study] sponsor or will 
be deactivated in bleach before being released into the sanity sewer as inactivated 
material.  



CEMVN Question: What % of animal stock is involved in research activities?   

NIRC Response: As of 9 October 2009, approximately 12% of the population is on study. 

CEMVN Question:  Does the NIRC perform research activities on vaccinations or 
hormone therapy? 

NIRC Response:  NIRC does not perform chemical, toxin, carcinogenic, or related 
research.  The research conducted by the NIRC is primarily confined to infectious disease 
studies, usually vaccine candidates or biological therapeutic regimens used to help the 
body fight an infectious disease.  Very seldom pharmacokinetic studies of 24-96 hour 
duration are performed.  These studies consist of administration of a study material and 
the subsequent testing of the animal’s ability to use and excrete the material.  During 
these short-term studies all excreta are collected and shipped to the sponsor for analysis. 

CEMVN Question: As a registered laboratory, are there regulations and permitting for 
waste water discharges, in addition to the New Iberia wastewater permit?  

NIRC Response: No 

CEMVN Question: What pharmaceuticals are used in the care and handling of primates 
at

NIRC?  

NIRC Response: The pharmaceuticals in use in the care of the primates at the New Iberia 
Research Center are the same as those typically used in a veterinary clinic or human 
hospital.  At any point in time approximately 300 of the 6500 animals housed at NIRC 
are on some type of clinical pharmaceutical treatment due to illness.  These 
pharmaceuticals are FDA approved OTC or prescription medications.  Most animals are 
treated for an acute episode of illness and then placed back into the general colony. 

CEMVN Question: What endocrine disrupting compounds are used in the care and 
handling of 

primates at NIRC?

NIRC Response: There is one chimpanzee on Zovia birth control. 

CEMVN Question: What personal care products are used in the care and handling of 
primates 

at NIRC?   

NIRC Response: None 

CEMVN Question: What pharmaceuticals are used in research protocols at NIRC?   

NIRC Response: Vaccine candidates, small molecule material (non-steroidal anti-
inflammatories, blood pressure medications) for pharmacokinetics, monoclonal 
antibodies for infectious disease therapies and therapeutic proteins for inflammatory 
conditions.

CEMVN Question: What endocrine disrupting compounds are used in research protocols 
at

NIRC?  



NIRC Response: None
CEMVN Question: What personal care products are used in research protocols at NIRC?  

NIRC Response: None



Appendix D – Draft Discharge Permit 























































































































Appendix E – Iberia Parish and St. Martin Parish Intergovernmental 
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Appendix H – Hydrology and Hydraulics 
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Table 1. Input Parameters for HEC-HMS Model of Spanish Lake Wetland Basins.
SUB

BASIN
DA L S N So D Ponding Area Tc R 

 (mi2) (mi) (ft/mi)  (ft/mi) (%) (%) (%) (hr) (hr) 
1 0.565 1.60 5.0 0.08 5.0 30 0 0 4.69 12.97 
2 1.403 1.67 1.7 0.16 1.7 0 0 0 5.38 56.05 
3 0.562 1.44 1.8 0.12 1.8 0 0 0 4.25 39.59 
4 0.841 1.00 1.0 0.08 2.8 0 100 100 4.93 53.50 
5 2.193 1.87 5.0 0.02 5.0 0 0 0 2.15 5.95 
6 14.597 6.23 1.0 0.06 7.7 0 50 100 19.70 78.65 
7 1.082 0.87 14.8 0.10 14.8 0 30 100 5.50 13.02 
8 1.783 1.63 1.4 0.08 15.0 0 75 100 12.94 34.25 

Table 2. Peak Stages for Dry Season Scenarios.
SA 17 

(Spanish Lake 
Wetland) 

SA 18 
(Northern 
Wetland) 

Upper Reach 
Bayou Tortue 
(XS 11484) 

Tributary  to 
Bayou Tortue 

(XS 4711) 

Lower Reach 
Bayou Tortue 

 (XS 1802) 

Event 

No
Effluent 

With
Effluent 

No
Effluent 

With
Effluent 

No
Effluent 

With
Effluent 

No
Effluent 

With
Effluent 

No
Effluent 

With
Effluent 

1-yr 6.31 6.36 5.85 5.86 4.35 4.35 6.31 6.36 4.08 4.08 
2-yr 6.39 6.41 6.05 6.05 4.80 4.80 6.39 6.41 4.08 4.08 
10-yr 6.67 6.68 6.67 6.68 6.42 6.42 6.67 6.68 4.23 4.23 
25-yr 6.89 6.90 6.89 6.90 7.02 7.02 6.89 6.90 4.49 4.49 
100-yr 7.31 7.33 7.39 7.39 7.85 7.85 7.31 7.33 4.92 4.92 

Table 3. Peak Stages for Wet Season Scenarios. 
SA 17 

(Spanish Lake 
Wetland) 

SA 18 
(Northern 
Wetland) 

Upper Reach 
Bayou Tortue 
 (XS 11484) 

Tributary to  
Bayou Tortue 

 (XS 4711) 

Lower Reach 
Bayou Tortue 

(XS 1802) 

Event 

No
Effluent 

With
Effluent 

No
Effluent 

With
Effluent 

No
Effluent 

With
Effluent 

No
Effluent 

With
Effluent 

No
Effluent 

With
Effluent 

1-yr 6.62 6.62 6.62 6.62 6.58 6.58 6.62 6.63 6.45 6.45 
2-yr 6.73 6.74 6.74 6.74 6.73 6.73 6.73 6.74 6.46 6.47 
10-yr 7.25 7.25 7.29 7.29 7.49 7.49 7.25 7.25 6.59 6.59 
25-yr 7.52 7.53 7.52 7.53 7.86 7.86 7.52 7.53 6.68 6.68 
100-yr 8.00 8.00 8.00 8.01 8.45 8.45 8.00 8.01 6.85 6.85 

Table 4. Residence Times through SA 17 for Storm Events during Dry and Wet Seasons. 
Average Residence Time (hrs) Event 

Dry Season Wet Season 
1-yr 14 36 
2-yr 19 40 
10-yr 29 40 
25-yr 29 40 
100-yr 31 40 
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10151 DEERWOOD PARK BLVD BLDG 300 STE 300,  JACKSONVILLE ,  FL  32256 TEL .  904 731 7040 FAX 904 731 9847 
(Ma i l ing Address )  PO BOX 550510 JACKSONVILLE  FL  32255-0510 

December 9, 2009 

Michael McGarry 
David Miller & Associates, Inc. 
Great Lakes Regional Office 
210 Highland Avenue 
Hamburg, NY 14075 

Re: Final Hydraulic Report, Iberia Parish Wastewater Treatment, Wetland Assimilation Project 

Dear Mr. McGarry, 

This letter report presents Taylor Engineering’s model results and findings for the project referenced 
above. Our scope of work comprises a general assessment of the effluent discharge hydraulic 
characteristics through the wetland system, estimates of impacts on dry season, wet season, and flood 
water levels in the system, and recommendations for potential improvements to the project. We based the 
findings presented here on limited-detail surveying, reconnaissance, and modeling efforts. We have 
included all figures and tables at the end of this letter report.  

In summary, we found the maximum proposed effluent discharge, 1.5 million gallons per day, may 
impact water levels in the wetland and, subsequently, flooded surface areas. Model results and 
calculations indicate the effluent increases water levels particularly during certain dry season scenarios; 
peak storm water levels in the wetland increase 0.05 feet (ft) during a dry season, 1-year storm event. 
This water level increase corresponds approximately to a 7-acre increase in flooded area based on the 
Louisiana State University Atlas LIDAR topographic data (LSU LIDAR). Similarly, during dry periods 
without rain in late summer (when evapotranspiration rates are high and base flow is low), the effluent 
can increase ponded water levels in the wetland 0.5 ft, corresponding to a 100-acre increase in ponded 
area. In other words, during these dry periods, approximately 100 acres of swamp that would have 
emerged from ponding will remain flooded due to the effluent.  

HEC-RAS model simulations of all other storm scenarios (1-year wet season, and 2-, 10-, 25-, and 100-
year wet and dry season events) indicate no significant impacts on peak water levels from effluent 
discharge. Similarly, model results indicate no other significant negative hydraulic impacts downstream 
of the wetland. Notably, this letter report presents limited-detail HEC-RAS model results for 
comparative purposes only; we do not recommend using these results to predict actual stages with high 
accuracy. Nevertheless, the 100-year model stages appear consistent with surveyed high water marks in 
the project area. 

This letter report includes a project background and study area description based on a two-day site visit; 
details of the model development, execution, and results; and conclusions and recommendations drawn 
from the site visit and model results. 

Background/Study Area 

The U.S. Army Corps of Engineers (USACE) New Orleans District and Iberia Parish, the local sponsor, 
are considering a wetland assimilation project that includes the discharge of up to 1.5 million gallons per 
day of secondarily treated wastewater to a deteriorated hardwood swamp (Spanish Lake Wetland). The 
successful project would serve as a cost-effective wastewater treatment alternative as well as a means to 
improve the health of the wetland. 
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Mr. Michael McGarry 
December 9, 2009 
Page 2 

10151 DEERWOOD PARK BLVD BLDG 300 STE 300,  JACKSONVILLE ,  FL  32256 TEL .  904 731 7040 FAX 904 731 9847 
(Ma i l ing Address )  PO BOX 550510 JACKSONVILLE  FL  32255-0510 

The wetland, located in south central Louisiana adjacent to Spanish Lake about 3 miles northwest of the 
City of New Iberia, lies in the Vermillion-Teche basin (Figure 1). The wetland, which serves a small 
watershed, collects surface water runoff from the south and southwest. It also receives pumped discharge 
from a residential community, protected by a berm, to the southeast. Isolated from Spanish Lake by a 
perimeter levee, wetland water generally migrates to the east and north to a berm extending east from the 
lake levee to a crawfish pond berm. This east-west berm diverts flow to a manmade, poorly maintained 
ditch that drains to the east into the lower reach of Bayou Tortue through a flap gate (Figure 2). For this 
report, the manmade ditch will be referred to as “tributary” for clarity and consistency with the HEC-
RAS model. Bayou Tortue, the discharge system for Spanish Lake, empties into Bayou Teche. During 
the reconnaissance, our engineers observed flow from the tributary into Bayou Tortue. This condition 
suggests the wetland system was draining into the tributary.  

The tributary flap gate inhibits backwater from Bayou Teche and Bayou Tortue from entering the 
wetland system (although extreme high water in Bayou Tortue may overtop the levee and enter the 
northern wetland). The gate also inhibits discharge from the tributary to Bayou Tortue when water levels 
in Bayou Teche and Bayou Tortue exceed the gate invert elevation. During storm events when Bayou 
Teche water levels are high, wetland discharge flows north through the berm (apparently breached in two 
locations by local landowners) and along the lake levee into the upper reaches of Bayou Tortue (near its 
connection with the lake). LSU LIDAR indicates the natural sheet flow (without considering the berm 
and tributary) was likely northerly (between the lake levee and the crawfish pond levee) into Bayou 
Tortue. Apparently, to enable the natural flow and reduce ponding/flooding in the wetland, local 
landowners have partially breached the berm near its west and east ends allowing high water to discharge 
to the north. Given the hydraulic significance of these berm breaches, the HEC-RAS model includes the 
estimated geometry and invert of the two breaches. A small ditch (Spanish Lake perimeter ditch) parallel 
with the lake levee further enables northward flow near the berm. The ditch appears poorly defined south 
of the berm, but becomes more defined and may provide effective conveyance north of the berm.   

Not a comprehensive reconnaissance, the site visit comprised only visual observations from the 
perimeter of the wetland (with a few short excursions into the wetland). Our engineers identified two 
ditches (the tributary and Spanish Lake perimeter ditch) that could create short-circuiting of flows 
through and from the system (thus reducing effluent residence time and effluent treatment). However, 
modifying the project to bypass the northern wetland (that is, the treated effluent discharge point 
becomes lower Bayou Tortue – through the tributary flap gate – instead of upper Bayou Tortue near the 
Spanish Lake outlet) would eliminate the short-circuiting issue. The east-west berm would divert the 
effluent to the tributary, thus eliminating the northern wetland as a treatment mechanism. This 
modification would result in less effluent treatment time.  

Also, ponding (over 1.5 ft deep) observed in the interior of the wetland (Comite Resources, Inc., date 
unknown) likely contributes to the deterioration of the swamp. A low area (or areas) without a discharge 
outlet during dry periods likely causes the ponding. In addition, little to no interaction between surface 
water and groundwater in the wetland (Comite Resources, Inc.) likely further exacerbates ponding.  

Applying our understanding of the study area’s drainage characteristics, along with available surveys and 
other available data, we developed and executed hydrologic and hydraulic models as described below.  
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Hydraulic Model Schematic 

This section describes the one-dimensional HEC-RAS 4.0 (USACE, 2008) hydrodynamic model 
application. HEC-RAS, which can resemble a two-dimensional model, is capable of simulating off-
channel storage, overbank storage areas, and a complex network of multiple open channels. In its 
dynamic mode, the HEC-RAS computational method first applies backwater computations (given initial 
stream flows) to establish initial water surface elevations. The computational method then applies the 
time-dependent mass and momentum conservation equations to compute unsteady flows and water 
surface elevations along river reaches. In addition, the model user must provide the hydraulic conditions 
at the upstream model boundary in the form of a hydrograph and the downstream boundary condition in 
the form of hydrograph, rating curve, or a constant energy line slope (normal depth condition). Given the 
initial water surface elevations and the boundary hydraulic conditions, HEC-RAS employs finite 
difference approximation to compute the flows and water surface elevations inside the model domain. 

To apply the HEC-RAS model to a particular area, the user maps the channel network, overbanks, and 
wetlands into the model’s input format — a series of storage areas and channel cross sections at specified 
distances along each defined conveyance reach that represents the actual study area conditions. The 
hydraulic model analyzes two scenarios — existing conditions (without effluent) and proposed 
conditions (with effluent). Figure 3 illustrates the basic model layout. The blue lines represent channel 
reaches, and green lines represent the channel cross sections. The model includes three storage areas — 
SA 17 (Spanish Lake wetland), SA 18 (northern wetland), and SA 19 (Spanish Lake) — and three 
primary channel reaches. Two reaches — Upper and Lower — represent Bayou Tortue. The manmade 
ditch that drains SA 17 into the Lower reach of Bayou Tortue through the flap gate is labeled Tributary. 
In the absence of readily available survey data for Bayou Tortue, Highway 31, and the Spanish Lake 
outlet weir, we estimated channel depths and side slopes as well as structure dimensions and elevations. 
LSU LIDAR provided the elevation data for HEC-RAS model cross sections and stage-storage 
relationships. For the tributary, we superimposed survey data, provided by Iberia Parish, on the LSU 
LIDAR cross sections for more accurate channel geometry.  

The upstream and downstream boundary conditions described below drive water surface elevations 
within the model. 

Boundary Conditions 

Hydrologic Analyses/Inflows 

We used the HEC-HMS Version 3.4 (USACE, 2009) to conduct hydrologic analyses to determine the 
upstream rainfall runoff boundary conditions for the HEC-RAS hydraulic model applications (1-, 2-, 10-, 
25-, and 100-year rainfall storm events during wet and dry periods). These upstream model boundary 
conditions include inflows for the Spanish Lake wetland, Spanish Lake, and the Upper reach of Bayou 
Tortue. Details of the hydrologic model development follow. 

LSU LIDAR provided the means to determine the sub-basin drainage areas serving the Spanish Lake 
wetland system (including Spanish Lake and the Northern Wetland) and Bayou Tortue. Figure 4 
illustrates the drainage sub-basin boundaries. 
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Data from the U.S. Weather Bureau Technical Paper No. 40 (1961) and National Weather Service 
HYDRO-35 provided the means to develop hypothetical storms (intensity, duration, and frequency). The 
rainfall hyetograph follows the standard USACE temporal rainfall distribution.   

We used the Clark Unit Hydrograph Method within HEC-HMS to produce hydrographs and the Espey 
Huston Formula (below) to calculate input parameters Tc and R. 
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 where: Tc = Clark’s time of concentration (in hours) 
   R  = Clark’s storage coefficient (in hours) 
   L  = length of the longest watercourse within a subarea (in miles) 
    S  = average slope of longest watercourse in middle 75 percent (in ft/mi) 

  N  = Manning’s weighted roughness coefficient along the longest watercourse 
  So = average basin slope of land draining into the longest watercourse (in ft/mi) 
  I   = effective imperviousness ratio (= .0035D) 
  D  = percent urban development 

The sub-basin parameters listed in Table 1 are used as input in the Espey Huston Formula to calculate 
unit hydrograph parameters Tc and R. We used LSU LIDAR to calculate slopes; field observations, 
Arcement (1989), and Chow (1959) to determine the Manning’s N values; and the initial and constant loss 
rate function to estimate infiltration losses.  

Figure 5 shows the runoff hydrographs (sub-basin 2) for the 1-, 2-, 10-, 25-, and 100-year rainfall events 
(without effluent) flowing into the Spanish Lake wetland. These hydrographs include an estimate of the 
pumping discharge from the Squirrel Run Golf Club residential community southeast of the wetland. 

Tailwater Conditions 

In addition to the upstream rainfall runoff boundary conditions, HEC-RAS requires defined downstream 
boundary conditions – typically water surface elevations. For this study, U.S. Geological Survey (USGS) 
stage gage data in Bayou Teche provided water surface elevations for use as downstream boundary 
conditions in HEC-RAS. The USGS Keystone Lock gage (Station 07385702) is located downstream of 
the lock, 0.4 mile upstream of the tributary’s confluence with Bayou Teche. The gage supplied typical 
wet season and dry season water levels in Bayou Teche. For the boundary conditions, dry season water 
levels ranged from 3.3 to 4.1 ft, NAVD. Wet season water levels ranged from 4.6 to 6.4 ft, NAVD. 
Notably, high, wet season water levels in Bayou Teche can significantly affect the discharge from Bayou 
Tortue and the wetland. 
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Storm Event Model Results 

Peak Stage

Through 20 HEC-RAS model simulations, we predicted water levels throughout the model domain for 
the 1-, 2-, 10-, 25-, and 100-year rainfall events, with and without effluent discharge, for typical wet and 
dry seasons. Tables 2 and 3 summarize the peak stages with and without effluent at five locations within 
the model during dry and wet seasons. The results indicate the effluent has more effect, albeit small, on 
peak stages during less intense (but more frequent) events during dry seasons when stages and baseflow 
are lower than wet season conditions. The maximum increase in peak wetland stage (0.05 ft) occurs in 
the Spanish Lake wetland for the 1-year, dry season event. In the wetland, this stage increase 
approximately corresponds to a 7-acre increase in flooded wetland area according to stage-area 
relationships determined from LSU LIDAR. For the 100-year dry season event, the stage increase in the 
wetland equals only 0.01 ft. Peak stage increases during wet season events are all insignificant. 

Hydroperiod

To evaluate wet and dry season storm event hydroperiods, we developed percent exceedance plots from 
the storm event model results. Figures 6 – 11 depict the percent of time various stages are exceeded 
during the 1-, 25-, and 100-year storm events for dry and wet seasons. Each figure also shows the effect 
of the 1.5 million gallons per day of effluent discharge during the storm event. Similar to the effect of the 
effluent discharge on peak stage, the effect of effluent discharge on hydroperiod is more pronounced 
during the dry season. The effluent discharge increases the percent of time the wetland experiences its 
typical stages (5 – 6 ft NAVD) by about 1 – 2 percent (dry and wet seasons). During dry periods, the 
effluent discharge considerably increases the percent of time the wetland experiences its lower stages. 
For example, a stage of 4 ft NAVD is exceeded about 7 percent longer with the effluent. However, 
sensitivity analyses (designed to examine the influence of assumed wetland outlet ground elevations) 
suggest that the impacts of the effluent during low stages (below 5 ft NAVD) shown in the figures are 
somewhat conservative (possibly overestimated). With higher outlet ground elevations, impacts of the 
effluent remain around 1 – 2 percent for lower stages. The sensitivity analyses revealed assumed outlet 
elevations have very little effect on model results for high/peak stages.  

Residence Times 

Model results for the 10 storm scenarios provided the means to estimate residence times for flow through 
the Spanish Lake wetland (Table 4). 

Without-Storm Scenarios 

We also considered hydraulic effects of the effluent during longer-term periods without significant storm 
activity. We based this limited analysis on readily available data such as average rainfall and potential 
evapotranspiration data provided in the Comite Resources report, LSU LIDAR, and our understanding of 
the wetland’s hydrology and hydraulics. This analysis did not include long-term continuous simulation 
modeling, which would consider evapotranspiration, lateral groundwater movement, and other processes. 
Such detailed modeling falls beyond the scope of this study.  
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We considered two scenarios — long-term average conditions and dry periods without rainfall. 

According to the Comite Resources report, average annual rainfall exceeds potential evapotranspiration 
rates. This condition, along with the understanding that little surface water is lost to groundwater 
recharge in the wetland, suggests that the effluent will typically move through the wetland and discharge 
to the tributary (and Bayou Tortue) without long periods of stagnation. 

However, we also considered the scenario of an extended period without rain during late summer months 
when potential evapotranspiration rates are high. During a dry period exceeding one month without rain 
and with little to no base flow entering the wetland (a reasonable condition given the small drainage 
area), high evapotranspiration can lower water levels 0.5 ft (assuming 7 inches/month 
evapotranspiration). During the same period, the maximum proposed effluent discharge (1.5 million 
gallons per day) can increase water levels in the wetland 0.5 ft . Stage-area relationships indicate this 0.5 
ft change corresponds to 100 acres in ponded area. In other words, during these dry periods, 
approximately 100 acres of swamp that would have emerged from ponding will remain flooded due to 
the effluent discharge. Note we have not performed a statistical analysis on rainfall to estimate the 
frequency of these dry periods. 

Conclusions and Recommendations 

The results of the limited detail study described above indicate the proposed Spanish Lake Wetland 
Assimilation Project will likely provide, on a long-term average basis, a positive discharge that conveys 
wastewater effluent through the wetland system without significantly increasing peak water levels during 
storm events. Some significant increases in daily water levels during low flow/dry scenarios can be 
expected.

While sufficient topographic detail is not available to draw certain conclusions about water stagnation, 
the effluent could feasibly drain northerly through the wetland to the berm and tributary (to Bayou 
Tortue), particularly on a long-term average basis. Nevertheless, isolated pockets of ponding may form at 
times. The introduction of effluent may even reduce stagnant areas; nevertheless, if these pockets 
become undesirable, terrain modifications such as construction of vegetated flow ways may become 
necessary. Carefully designed to avoid wetland overdraining, flow ways can help convey water through 
the system and avoid stagnation. Shallow, vegetated flow ways could provide nutrient uptake and inhibit 
fast water movement (short-circuiting). However, without more detailed topographic information, we do 
not recommend flow ways at this time. We highly recommend sufficient monitoring of the project to 
identify the need for flow ways.

Based on this limited study, we recommend some modifications to the project. These modifications 
include 1) if flow to the northern wetland is undesirable, plugging the breaches in the east-west berm, 
and clearing/improving the tributary to Bayou Tortue; or 2) if flow to the northern wetland is desirable, 
removing the berm, possibly lowering the natural grade somewhat to facilitate water movement to the 
north (i.e., a small flow way), and constructing a berm between the wetland and the tributary to inhibit 
short-circuited flow to the tributary.  

Modification 1 – No flow to the northern wetland/all flow directed to the tributary. 

The berm connecting Spanish Lake to the crawfish ponds currently impedes discharge from the Spanish 
Lake wetland to the northern wetland. However, breaches in the berm allow high water to enter the 
northern wetland. Plugging the breaches would prevent northerly water movement during high flows. All  
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flow would then discharge through the tributary to the lower Bayou Tortue. Field investigations revealed 
large amounts of debris within the tributary. Supplied survey data from Iberia Parish also indicate  

shoaling in the channel near the middle of its length, further restricting channel conveyance. Giving the 
tributary a uniform channel cross section and slope would improve flow to Bayou Tortue and promote 
positive drainage through and from the Spanish Lake wetland. Channel and flap gate improvements may 
also be necessary to ensure the tributary can convey the additional storm flows (redirected from the 
northern wetland by filling the east-west berm breaches) without causing overtopping of adjacent berms.   

Modification 2 – No flow to the tributary/all flow directed to the northern wetland. 

Removal of the east-west berm would allow discharge to the northern wetland. Construction of a short 
flow way to facilitate water movement to the northern wetland (i.e., connect low areas on each side of 
the berm) may prove necessary. More detailed survey data near the berm would confirm the need for the 
flow way.  

The perimeter ditch than runs parallel to the Spanish Lake berm may require plugging to prevent short-
circuiting of effluent flow through the northern wetland. In lieu of filling the ditch completely, discrete 
plugs (at an undetermined distance apart) should limit short-circuiting, provide a longer residence time, 
and allow for proper treatment of effluent through the wetland. Ideally, material from the removed berm 
could supply the fill to plug the ditch. 

Construction of a berm or structure at the upstream end of the tributary channel would prevent flow from 
the wetland to the tributary. Properly designed, the structure could allow intense storm flows to discharge 
into the tributary and direct daily effluent discharge to the northern wetland. Hydraulic design of such a 
structure should avoid negative impacts to storm flooding upstream.

All recommendations are conceptual only. Final design will require a more comprehensive site survey, as 
well as alternative modeling and calculations.  

Appendices to this letter report provide supporting documentation. Appendix A provides surveys from 
Iberia Parish. Appendix B provides HEC-HMS model input and output files. Appendix C provides HEC-
RAS model input and output files. 

Please call if you have any questions or comments. We greatly appreciate this opportunity to provide our 
services to you and the USACE New Orleans District.  

Sincerely, 

Terrence J. Hull, P.E. 
President
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Executive Summary 

A Use Attainability Analysis (UAA) was begun August 2006 to determine the suitability 

of the Spanish Lake wetland in Iberia Parish Louisiana for the assimilation of municipal 

effluent.  Iberia Parish’s wastewater treatment facilities will be the source of the effluent, 

with a total combined volume of 0.5 million gallons per day (MGD), and expected 1.5 

MGD in the foreseeable future.  This treated effluent will be discharged into the Spanish 

Lake wetland, located several miles north of New Iberia, Louisiana.  The Spanish Lake 

wetland is in poor ecological condition due to past human activities, especially logging 

and impoundment.  Changes in hydrology and addition of municipal effluent will help 

restore this wetland by increasing vegetative productivity, which helps offset regional 

subsidence by increasing organic matter deposition on the wetland surface.  These 

ecological benefits to the wetland will be in addition to providing the Parish with an 

economical means to meet more stringent water quality standards in the future. 

 

This study includes water chemistry analysis, hydrology, sediment characterization, 

vegetation composition, and primary productivity analysis in the Spanish Lake wetland.  

Four 10 x 100m plots were established, all trees within the plots were tagged, and the 

diameter measured during the winters of 2007 and 2008.  Six leaf litter collection boxes 

were installed at each plot, and leaf litter was collected periodically during the study.  In 

addition, on-site measurements of pH, temperature, dissolved oxygen, salinity, and 

conductivity were also recorded at all sites when leaf litter was collected.  Water quality 

samples were taken quarterly and brought to the laboratory for nutrient and sediment 

analysis.   

 

Nutrient loading rate analysis indicates that the Spanish Lake wetland will assimilate 65-

99% of nitrogen and phosphorus discharged from Iberia Parish’s treatment facilities.  It is 

also expected that the productivity of the wetland will be enhanced.  The overall results 

of this study indicate that the use of the Spanish Lake wetland for wastewater 

assimilation will be a long-term solution for treatment of effluent from the Iberia Parish’s 

wastewater treatment facilities. 
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1.0 INTRODUCTION 

Iberia Parish is evaluating the feasibility of discharging secondarily treated municipal 

effluent into the Spanish Lake wetland for nutrient assimilation prior to discharge to local 

water bodies.  This Use Attainability Analysis (UAA) or (Ecological Base Line Study 

(EBL)) study was carried out to 1) determine the suitability of the Spanish Lake wetland 

for effluent assimilation, and 2) evaluate the potential impacts of effluent discharge to 

this wetland.  Environmental data were collected and analyzed for base line data on 

vegetation dynamics, water and soil chemistry, and hydrology.  This data, along with data 

provided by Iberia Parish and from scientific literature sources, was used in this UAA. 

This UAA on the feasibility of using the Spanish Lake wetland for tertiary treatment of 

wastewater from Iberia’s wastewater treatment facility benefits from completed UAA’s 

of similar systems at Thibodaux, Breaux Bridge, St. Bernard, Mandeville, Hammond, St. 

Martinville, Broussard, Amelia, and Luling, Louisiana, as well as the scientific literature 

in general.  Much of the experimental design presented in this document is based on the 

success of these past studies (Day et al. 1999; 2004). 

 

1.1 Description of area  

Iberia Parish is funding an investigation of the feasibility of discharging secondarily 

treated effluent from the Parish’s wastewater treatment facility into the Spanish Lake 

wetland.  Iberia Parish is located in south central Louisiana west of the Atchafalaya 

Basin, 106 miles west of New Orleans, and 50 miles south west of Baton Rouge (Figure 

1).  

 

The Spanish Lake wetland is located approximately three miles northwest of New Iberia 

(Figure 2), Louisiana, on the western edge of the Mississippi floodplain between the 

Pleistocene Terrace and the natural levee of Bayou Teche.  It consists primarily of 

forested wetland in poor condition.  The area surrounding what is now Spanish Lake was 

a bottomland that was submerged for most of the year called ‘Lake Tasse’ on old maps.  

By virtue of Statehood, Louisiana laid claim to the lake bottom of Lake Tasse.  In the 

early to mid 1900's the original levee was constructed that impounded what is now 

known as Spanish Lake.  During the same period, the region was logged for Cypress and 
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other commercially valuable species.  In early 1990's the lake was drained to construct 

several break water levees across the lake and to rehabilitate the main levee.  A few years 

later, a new water control structure was constructed at the mouth of the drainage canal for 

the region, located at the northeast corner of the lake. 

 

 

 
Figure 1.  Location of the Spanish Lake wetland in south central Louisiana. 

 

 

The wetland is bordered to the north by Spanish Lake, to the east by crawfish ponds and a 

municipal landfill, and to the south and west by uplands.  There are four main forest 

communities in the area: dry and semi-flooded bottomland hardwood forest; wet 

bottomland hardwood forest; well-drained bottomland hardwood forest; and severely 

degraded waterlogged swamp.  The primary vegetation currently consists of Red Maple 

(Acer rubrum), Chinese Tallow (Sapium sebiferum), Willow (Salix nigra), Water Oak 

(Quercus nigra), and Hackberry (Celtis occidentalis). 
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Figure 2.  Location of the Spanish Lake wetland relative to New Iberia, 3 miles to the southeast. 

 

 

Iberia Parish is considering constructing a pipeline distribution system to discharge 

secondarily treated effluent into the wetland adjacent to Spanish Lake.  Effluent will be 

distributed evenly along the southern edge of the receiving wetland, and the natural 

hydrological gradient of the basin will direct flow northward (Figure 3).  There is a low 

levee currently restricting flow out of the wetland that will have to be removed prior to 

effluent application (Figure 3).  Removal of this levee will be advantageous by not only 

draining effluent water out of the basin, but by also relieving wetland vegetation from 

chronic inundation which has caused much of the current degraded state.  The drainage 

canal for Spanish Lake and the surrounding region is located at the northeast corner of 

the lake (Figure 3). 
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Figure 3.  Location of effluent delivery (small red arrows) and flow path (long red 

arrows) at the Spanish Lake wetland. 

 

 

1.2 Wetland assimilation of treated domestic wastewater 

Wetlands have been used to treat wastewater for centuries, but only in the past several 

decades has the response to such use been scientifically analyzed in a comprehensive way 

(Richardson & Davis 1987).  The ability of wetlands to perform certain water purification 

functions has been well established for natural watersheds (Conner et al. 1989; Kadlec 

and Alvord 1989; Kemp et al. 1985; Khalid et al. 1981 a &b; Knight et al. 1987; Nichols 

1983; Richardson & Davis 1987; Richardson & Nichols 1985; U.S. EPA 1987, Kadlec 

and Knight 1996, Faulkner and Richardson).  Studies in the southeastern United States 

have shown that wetlands chemically, physically, and biologically remove pollutants, 

sediments and nutrients from water flowing through them (Wharton 1970; Shih and 

Hallett 1974; Kitchens et al. 1975; Boyt 1976; Nessel 1978; Yarbro 1979; Nessel and 

Bayley 1984; Yarbro et al. 1982; Tuschall et al. 1981; Kuenzler 1987).  Nitrogen, in 

particular, undergoes numerous chemical transformations in the wetland environment 
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(Figure 4).  Some questions remain as to the ability of wetlands to serve as long-term 

storage nutrient reservoirs, but there are cypress systems in Florida that continue to 

remove major amounts of sewage nutrients even after 20-45 years (Boyt et al. 1977; Ewel 

& Bayley 1978; Lemlich & Ewel 1984; Nessel & Bayley 1984).  Recently, Hesse et al. 

(1998) showed that cypress trees at the Breaux Bridge wastewater treatment wetlands, 

which have received wastewater effluent for 50 years, had a higher growth rate than 

nearby trees not receiving effluent. 
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Figure 4.  Chemical transformations of nitrogen in wetlands. 

  

 

 

From an ecological perspective, interest in wetlands to assimilate effluent is based on a 

belief that the free energies of the natural system are both capable of and efficient at 

driving the cycle of production, use, degradation, and reuse (Odum 1978).  The basic 

principle underlying wetland wastewater assimilation is that the rate of application must 

balance the rate of decay or immobilization.  The primary mechanisms by which this 

balance is achieved are physical settling and filtration, chemical precipitation and 

adsorption, and biological metabolic processes resulting in eventual burial, storage in 

vegetation, and denitrification (Patrick 1990; Kadlec & Alvord 1989; Conner et al. 1989).  

Nitrogen and phosphorus from wastewater can be removed by short-term processes such 
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as plant uptake, long-term processes such as peat and sediment accumulation, and 

permanently by denitrification (Hemond and Benoit 1988).   

 

Wetlands with long water residence times are best suited for BOD reduction and bacteria 

dieback.  Many pathogenic microorganisms in sewage effluent cannot survive for long 

periods outside of their host organisms, and root excretions from some wetland plants can 

kill pathogenic bacteria (Hemond and Benoit 1988).  Protozoa present in shallow waters 

actively feed on bacteria.  The presence of vegetation can also improve the BOD 

purifying capacity of a wetland by trapping particulate organic matter and providing sites 

of attachment for decomposing bacteria.   

 

The purpose of the Louisiana Water Control Law and Federal Clean Water Act is to 

protect or enhance the quality of public water, including wetlands.  Three components of 

the water quality standards adopted by Louisiana and approved by the EPA are: 1) 

beneficial water uses such as propagation of fish and wildlife, 2) criteria to protect these 

beneficial uses, and 3) an antidegradation policy which limits the lowering of water 

quality.  In Louisiana, discharging treated effluent into wetlands can allow for the 

potential enhancement and restoration of the functional attributes associated with 

wetlands such as groundwater re-charge, flood control, and biological productivity 

(Kadlec and Knight 1996; Rybczyk et al. 1996; Day et al. 1999, 2004).  Specifically, 

most coastal wetlands have been hydrologically altered, and are isolated from the alluvial 

systems responsible for their creation (Boesch 1994; Day et al. 2000).  This makes these 

wetlands especially vulnerable to the high rates of relative sea level rise (RSLR: 

subsidence plus eustatic sea level rise) associated with deltaic systems (Penland 1988) 

and to predicted increases in eustatic sea level rise (Gornitz 1995; IPCC 2001).   

 

Wetlands have been shown to persist in the face of RSLR when vertical accretion equals 

or exceeds the rate of subsidence (Baumann et al. 1984; Delaune et al. 1983; Stevenson et 

al. 1986).  In the past, seasonal overbank flooding of the Mississippi River deposited 

large amounts of sediments into the interdistributary wetlands of the delta plain.  Not 

only did these floods provide an allochthonous source of mineral sediments, which 
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contributed directly to vertical accretion, but also the nutrients associated with these 

sediments also promoted vertical accretion through increased autochthonous organic 

matter production and deposition, and the formation of soil through increased root 

growth.  This sediment and nutrient source has been eliminated since the 1930's with the 

completion of levees along the entire course of the lower Mississippi, resulting in vertical 

accretion deficits (RSLR > accretion) throughout the coastal region.  Rybczyk et al. 

(2002) reported that effluent application at Thibodaux, LA, increased accretion rates by a 

factor of three. 

 

Contributing further to the problem of vertical accretion deficits, many wetlands in the 

deltaic region have been hydrologically isolated from surrounding marshes, swamps and 

bayous due to an exponential increase in the construction of canals and spoil banks 

during the past century (Turner and Cordes 1987).  In addition to impeding drainage and, 

in many cases, physically impounding wetlands, these spoil banks also prevent the 

overland flow of sediments and nutrients into coastal wetlands, creating essentially 

ombrotrophic systems from what were naturally eutrophic or mesotrophic.  

 

The total acreage of swamp forest in the Louisiana coastal zone has decreased by 50% 

from 1956 to 1990 (Barras et al. 1994).  Furthermore, it has been predicted that increased 

rates of eustatic sea level rise and associated increase in salinity could eliminate most of 

the remaining forested wetlands (Delaune et al. 1987).  In the wetland forests of 

southeastern Louisiana, Conner and Day (1988) estimated vertical accretion deficits 

ranging from 2.5 to 10.8 mm/yr, which leads directly to increased flooding duration, 

frequency and intensity.  Productivity decreases observed in these wetlands may be 

attributed to either the direct physio-chemical effects of flooding (i.e. anoxia or toxicity 

due to the reduced species of S2- and Fe2+), flood related nutrient limitations (i.e. 

denitrification or the inhibition of mineralization), nutrient limitations due to a reduction 

in allocthonous nutrient supplies, lack of regeneration, or most likely, a combination of 

these factors (Mitsch and Gosselink 1986).  Although the Spanish Lake wetlands are not 

threatened by rising sea level, there is a high rate of soil subsidence caused by 

impoundment. 
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Recent efforts to restore and enhance wetlands in the subsiding delta region have focused 

on attempts to decrease vertical accretion deficits by either physically adding sediments 

to wetlands or by installing sediment trapping mechanisms (i.e. sediment fences), thus 

increasing elevation and relieving the physio-chemical flooding stress (Boesch et al 1994; 

Day et al. 1992, 1999, 2004).  Breaux and Day (1994) proposed an alternate restoration 

strategy by hypothesizing that adding nutrient rich secondarily treated wastewater to 

hydrologically isolated and subsiding wetlands could promote vertical accretion through 

increased organic matter production and deposition.  Their work and other studies have 

shown that treated wastewater does stimulate productivity and accretion in wetlands 

(Odum et al. 1975; Mudroch and Copobianco 1979; Bayley et al. 1985; Turner et al. 

1976; Knight 1992; Craft and Richardson 1993; Hesse et al. 1998; Rybczyk 1997; 

Rybczyk et al. 2003). 

 

In areas not directly affected by coastal water levels, hydrological alterations due to 

human activity have negatively impacted wetlands.  This is evident in the forested 

wetland zone that stretches south from just west of Breaux Bridge to north of New Iberia.  

These wetlands occur generally just east of the Pleistocene terrace on the western edge of 

the Mississippi River floodplain and are depressional wetlands located between the 

terrace and the natural levee ridge of Bayou Teche.  These wetlands have been impacted 

in two basic ways.  Many of them are over-drained due to channelization and canal 

construction, as is the case for wetlands near Broussard and St. Martinville.  These 

wetlands have experienced drying and soil oxidation, sometimes by as much as a meter.  

As a result, it is common to see exposed roots.  By contrast, other wetlands have been 

impounded, either purposely or by accident.  Two examples of this are Lake Martin and 

Spanish Lake.  The wetlands adjacent to Spanish Lake that are the subject of this study 

are impounded and much of the area is permanently flooded due to the presence of low 

levees.  This impoundment has clearly led to the deterioration of the wetlands.  This is 

evidenced by the presence of dead and dying trees.  There is a considerable literature on 

the impacts of permanent flooding on forested wetlands.  These impacts included lowered 
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productivity, death of trees intolerant to permanent flooding, and lack of recruitment 

(Conner et al. 1981; DeLaune and Patrick 1987; Myers et al. 1995).   

 

The introduction of treated municipal wastewater into the highly perturbed Spanish Lake 

wetland is a major step towards its ecological restoration.  The nutrient component of 

wastewater effluent will increase wetland plant productivity (Hesse et al. 1998; Rybczyk 

1996), which will help offset regional subsidence by increasing organic matter deposition 

on the wetland surface.  The freshwater component of effluent provides a buffer for 

saltwater intrusion events, especially during periods of drought, which are predicted to 

increase in frequency in the future due to global climate change (IPCC 2001).  These 

ecological benefits to wetlands will be in addition to providing Iberia Parish with an 

economical means to meet more stringent water quality standards in the future. 

 

2.0 PLANNING 

2.1 Land use  

2.1.1 Existing Land Use 

The Spanish Lake wetland is used as habitat for wetland wildlife and for hunting.  The 

Spanish Lake wetland is publicly owned, and is managed by Louisiana Department of 

Wildlife and Fisheries (LDWF).   

 

2.1.2 Basin Land Use Change 

Historically, river spring flood events of Bayou Teche inundated riparian wetlands in the 

Spanish Lake subsegment (Figure 5), introducing substantial amounts of nutrients and 

sediments to these wetland communities.  Under natural conditions, much of this water 

moved as sheet-flow through these wetlands, providing ideal conditions for nutrient and 

sediment retention.  As human population and development increased in the region, 

nutrient concentrations in upland runoff also increased.  The impact of these raised 

nutrient levels on local water quality was increased by the channelization of distributaries 

and wetlands for flood control, transportation, and oil and gas activities.  This 

channelization often completely drained or bypassed surrounding wetlands, shunting 

nutrient rich water directly to major distributaries.  Thus, as urbanization and agriculture 
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increased, the amount of upland runoff passing through wetlands decreased.  This has led 

to a number of ecological changes in the Spanish Lake area, including eutrophication of 

basin waters, reduced wetland productivity, and decreased wetland surface elevation 

(Day et al. 1982).  Urbanization is likely to dominate land-use in the region for the 

foreseeable future, and habitat and water quality conditions are expected to worsen if no 

action is taken.    

 

 
Figure 5. Spanish Lake sub-segment water basin (blue area). 

 

 

2.1.3 Future Land Use  

The population of New Iberia was 73,410 in the year 2000, and has a projected 

population of 84,960 by 2010.  The Spanish Lake wetland has recognized value for flood 

storage, wildlife habitat, and water quality improvement, making its alteration or 

development unlikely.  There are currently no known plans for development of this area 

and public ownership ensures that this will not occur.  

 

2.1.4 Wetland Ownership/Availability 

The State of Louisiana owns the Spanish Lake wetland, and managed by the Louisiana 

Department of Wildlife and Fisheries (LDWF). 
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2.1.5 Accessibility 

The Spanish Lake wetland is easily accessible by way of Spanish Lake Rd or West Old 

Spanish Trail (Hwy 182).  It is also accessible by the closed municipal landfill, and 

several properties on the southern and western edge of the site.  Access into the interior 

of the property is extremely limited.  There are no roads that lead into the wooded 

swamps.  

 

2.1.6 Distance to Wetland  

The exact location of Iberia Parish’s proposed wastewater treatment facility is yet to be 

determined.  

 

2.1.7 Current Wastewater Characteristics  

Of the 37 estuaries in the Gulf of Mexico area, the Vermilion-Teche Basin is 

characterized as having one of the highest levels of eutrophic conditions.  In the next 3-5 

years, it is expected that Louisiana Department of Environmental Quality (LDEQ) will 

lower the allowable concentrations of nitrogen and phosphorus discharged from the 

treatment facility, and water quality standards will become more stringent, exemplifying 

the need for water quality alternatives such as the one described in this report. 

 

2.1.8 Demographic profile of surrounding area (3 miles) 

The population of Iberia Parish was 73,410 in 2000, and has a projected population of 

84,960 by 2010.  The Spanish Lake wetland is partially located in Census Tract 303, 

Block Group 1.  Population figures for this area show 968 households with an average 

household size of 2.87 and family size of 3.26 (U.S. Census Bureau, Census 2000 

Summary File1, Matrices P17, P26, P27, P34, and P35). 

 

2.2 Pollutant Assessment 

2.2.1 Wastewater Flow Projections 

The ability of wetlands to remove nutrients and other pollutants from overlying water is 

primarily dependent on concentration and volume, as well as the area of wetlands 

available to receive the discharge.  Nutrient uptake is also influenced by temperature and 
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the hydrology of the specific wetland site.  For example, when flow becomes channelized 

in a wetland it decreases the physical interface and time of interaction between the 

effluent and the surrounding landscape, resulting in greatly lowered nutrient removal 

efficiency for the system. 

   

Nutrient input into a wetland is normally expressed as a loading rate.  Loading rates 

integrate the nutrient concentration and volume of the inflow, and the area of the 

receiving wetland.  Loading rate is generally expressed as the amount of nutrient 

introduced per unit area of wetland per unit time; normally as g N or P per m2/yr.  

Nutrient removal is inversely related to loading rate.  Nutrient removal efficiency is the 

percentage of nutrients removed from the overlying water column and retained within the 

wetland ecosystem or released into the atmosphere.  Richardson and Nichols (1985) 

reviewed a number of wetland wastewater treatment systems and found a clear 

relationship between loading rate and nutrient removal efficiency (Figures 6a & b).  

There are a number of studies from Louisiana where loading rates and nutrient removal 

efficiencies have been reported.  Breaux and Day (1994) provided estimates of loading 

and removal efficiencies for forested wetlands near Thibodaux and Breaux Bridge where 

secondarily treated municipal effluent was being discharged.  Day et al. (2004) showed 

that this relationship was generally true for all treatment wetlands in Louisiana.  Nutrient 

uptake has also been reported in coastal wetlands receiving Mississippi River water from 

the Caernarvon river diversion (Lane et al. 1999; 2004).  Mitsch et al. (2001) found 

similar loading-uptake relationships for wetlands in the upper Mississippi basin.  We 

used the loading and removal rates reported by Richardson and Nichols (1985), which are 

collaborated by the studies cited above, to estimate water quality improvement associated 

with different alternatives suggested for the Iberia Parish wastewater treatment facility.  
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Figure 6a.  Nitrogen removal efficiency as a function of loading rate in various 
wastewater assimilation wetlands (taken from Richardson & Nichols, 1985).  Blue line 
indicates nitrogen loading to the Spanish Lake wetlands from the proposed Iberia Parish 
wastewater treatment facility with discharge ranging from 1.0-1.5 MGD. 

 

 

Initially, in order to estimate nutrient removal, the concentrations of total nitrogen (TN) 

and total phosphorus (TP) and the area of available wetlands are needed.  TN and TP 

values are not available, so average values for secondarily treated wastewater (10 mg/L 

TN and 3 mg/L TP) were used (Day et al. 2004).  These values are somewhat high 

compared to average Louisiana wastewater concentrations, thus, these uptake estimates 

are conservative.  Total amounts of nitrogen and phosphorus discharge from the 

treatment facility were calculated using the TN and TP concentrations given above, and 

the minimum and maximum design flow of the treatment facility (1.0-1.5 million gallons 

per day (MGD)).  Loading rate calculations were based on the wetland area available in 

the Spanish Lake wetlands (approximately 350 acres).  The curves of Richardson and 

Nichols were used to estimate N and P retention (Figures 6a & b). 
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Figure 6b.  Phosphorus removal efficiency as a function of loading rate in various 
wastewater assimilation wetlands (taken from Richardson & Nichols, 1985).  Blue line 
indicates phosphorus loading to the Spanish Lake wetlands from the proposed Iberia 
Parish wastewater treatment facility with discharge ranging from 1.0-1.5 MGD. 

 

These calculations indicate a nutrient loading rate of 9.8 and 2.9 g/m2/yr for N and P, 

respectively, with a discharge of 1.0 MGD, and 14.6 and 4.4 g/m2/yr for N and P, 

respectively, with a discharge of 1.5 MGD (Table 1).  Based on these loading rate 

calculations, we predict that nutrient retention will range 60-80% for N and 45-65% for P 

at 1.0 MGD, and 50-70% for N and 40-60% for P at 1.5 MGD (Table 1; Figures 6a & b).  

Actual loading is likely to be lower since we used above average concentration values for 

TN and TP, as well as the maximum design flow, thus actual nutrient retention will likely 

be much higher.   

  

Table 1.  The minimum and maximum design flow of the Iberia Parish wastewater treatment facility  (MGD: 
million gallons per day), estimated nutrient concentration and loading, wetland area available for nutrient 
assimilation, cumulative annual water height, nutrient loading rate and predicted removal efficiency. 

Discharge (MGD) 1.0 1.5 
Discharge (m3/day) 3785 5678 

Discharge (m3/year) 1.38x106 2.07x106

Nutrient Conc. N/P (mg/L) 10/3 10/3 
Nutrient Loading N/P (kg/yr) 13824/4147 20737/6221 

Wetland Area (acre) 350 350 
Wetland Area (ha) 141.6 141.6 
Wetland Area (m2) 1.42x106 1.42x106

Loading Rate N/P (g/m2/yr) 9.8/2.9 14.6/4.4 
Predicted Reduction N/P (%) 60-80/45-65 50-70/40-60 
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2.2.2 Other Point and Nonpoint Pollution Sources 

While there is no known point source pollution other than the proposed treated municipal 

effluent, the Spanish Lake wetland receives storm water runoff from the surrounding 

landscape, as well as from direct precipitation.   

 

2.3 Cultural Resources 

2.3.1 Archaeological Resources 

A request was sent to Pam Breaux, State Historic Preservation Officer, Department of 

Culture, Recreation and Tourism on November 9, 2004.  On December 20, 2004, Breaux 

responded there are no known archaeological sites that would be threatened by this 

project (see Appendix). 

 

2.3.2 Historical resources 

A request was sent to Pam Breaux, State Historic Preservation Officer, Department of 

Culture, Recreation and Tourism on November 9, 2004.  On December 20, 2004, Breaux 

responded there are no known archaeological sites that would be threatened by this 

project (see Appendix). 

 

2.3.3 Natural resources estimation/use 

The major natural resource values and land use for the Spanish Lake wetland is for 

habitat and flood storage.  Timber species in the area are flood-tolerant (Hook 1984) and 

might be considered insensitive to sewage loading (Kuenzler 1987).  From other studies 

in the southeastern United States, we can expect that the biomass, productivity and leaf 

area index of under story plants will increase (Ewel 1984; Nessel and Bayley 1984; Hesse 

et al. 1998), or not be significantly affected (Straub 1984). 

 

Forested wetlands are known to provide valuable habitat to wildlife mainly because of 

the abundance of food and cover found in these areas (Harris et al. 1984).  Unfortunately, 

there is a lack of information pertaining to the wetland habitat requirements of most 

species living in these areas with the exception of nutria, beaver, and some species of 

waterfowl (Sather and Smith 1984).  
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Studies in the Atchafalaya Basin indicate that bottomland forests can support from two to 

five times as many game animals as pine-hardwood areas, and during the winter may 

contain ten times as many birds per acre as pinelands (Harris et al. 1984).   Partial 

descriptions of wildlife communities have been reported, but thorough characterizations 

are not available for most wetland areas (Brinson et al. 1981).  While we have not yet 

identified any studies concerning the fauna on these wetland sites, we know that wetlands 

provide habitat for a wide variety of wildlife (Brinson et al. 1981). 

 

Some animals are completely dependent on wetlands for food, protection, resting areas, 

reproductive sites, and other life requisites (Sather and Smith 1984).  Although some 

animals spend their entire lifetime in a particular wetland, others are resident for only part 

of their life cycle or as temporary residents as they travel from one place to another.  

Wetlands also provide critical habitat for many rare and endangered species of animals.  

Reasons for the high diversity of animals within a wetland depend on many factors, 

including the structure and diversity of the vegetation, surrounding land uses, spatial 

patterns within the wetland, vertical and horizontal zonation, size of the wetland, and 

water chemistry (Sather and Smith 1984).   

 

Characteristic bird species found in these wetland forests include numerous passerine 

species, several birds of prey, several upland game birds, and a variety of birds associated 

with aquatic habitats.  The number of mammal species generally ranges from 5-30 with 

population densities varying greatly from area to area.  A typical forested wetland site 

may include several furbearers, a few small and medium sized mammals, and one or 

more large mammals.  Amphibians and reptiles have generally been neglected in favor of 

the more economically important animals.  However, these latter groups are important in 

aquatic food chains and are becoming more recognized as valuable indicators of 

environmental quality (Orser and Shure 1972, Dodd 1978).   
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2.3.4 Recreation 

Hunting and fishing occurs in the forested wetlands surrounding the project area, as well 

as in the Spanish Lake wetland.  Game species found in the area likely include deer, 

rabbit, squirrel and waterfowl.  Mallard and wood duck are the major waterfowl species 

using the area.   

 

2.3.5 Protected species occurrence 

A request was made to the Louisiana National Heritage Program to determine if there are 

any rare, threatened or endangered species known to occur in the potential treatment 

areas.  Response to the letter indicates that there are no rare, threatened or endangered 

species known to occur in project area (see Appendix). 

 

2.4 Institutional 

2.4.1 Permitting Feasibility  

In some cases, the US EPA is willing to permit the use of natural wetlands for 

assimilation of municipal effluent, and has encouraged the states to approve wetland 

projects on the basis of the ‘anti-degradation rule’.  The anti-degradation rule provides for 

the protection of the existing ‘uses’ of the wetlands, whether as a wildlife habitat, 

recreation, groundwater supply, etc.  This rule seeks to guard these uses by making sure 

that the water quality and health of the wetland that supports these uses are not damaged.  

If the use of a wetland for wastewater management would degrade or prevent any given 

current use of the wetland, a permit to discharge effluent will likely be denied.    

 

The Louisiana Department of Environmental Quality (LDEQ) has issued nine sanitary 

wastewater discharge permits for municipal wetland assimilation projects: Thibodaux, 

Breaux Bridge, Amelia, St Bernard, Broussard, Hammond St. Martinville, Luling and 

Mandeville.  For more information see Chapter 3 River and Stream Water Quality 

Assessment, 2000 305(b) Part III: Surface Water Assessment, Louisiana Department of 

Environmental Quality.   
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2.4.2 Funding sources 

Iberia Parish is funding this study. 

 

2.4.3 Existing/Future Wetland Uses  

The use of the Spanish Lake wetland is expected to remain largely the same.  The habitat 

of the wetland should be enhanced, and the floodwater storage capacity should be 

maintained. 

 

3.0 GEOMORPHOLOGY  

3.1 Wetland Identification  

3.1.1 Wetland Classification 

The entire Spanish Lake study site under consideration is designated as wetland, and 

consists of mostly highly degraded freshwater forest.  The area was logged for Cypress 

and other commercially valuable species during the earlier half of the last century.  At 

present, the wetland is second growth and in very poor condition.  On-site and remote 

sensing surveys of the region indicate four major vegetative communities: a) dry and 

semi-flooded bottomland hardwood forest; b) wet bottomland hardwood forest; c) 

severely degraded waterlogged swamp; and d) well-drained bottomland hardwood forest 

(Figure 7). 
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Figure 7.  Vegetation communities in the Spanish Lake wetlands a) dry and semi-
flooded bottomland hardwood forest; b) wet bottomland hardwood forest; c) severely 
degraded waterlogged swamp; and d) well-drained bottomland hardwood forest. 

 

 

The dry and semi-flooded bottomland hardwood forest designated as ‘a’ in Figure 7 is 

present along the outer perimeter of the main basin of the Spanish Lake wetlands.  This 

forest type has slightly higher elevation than the interior basin, grading from the 

surrounding urban landscape to the lower elevation, and subsequently wetter, interior 

wetlands.  Tree species in this region consist of Red Maple (Acer rubrum), Hackberry 

(Celtis occidentalis), Chinese Tallow (Sapium sebiferum), Ash (Fraxinus sp.) and Privit 

(Ligustrum sp.; Figure 8a).      
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Figure 8a.  Dry & semi-flooded bottomland hardwood forest. 

 

The wet bottomland hardwood forest designated as ‘b’ in Figure 7 is a transitional forest 

community between the dry and semi-flooded bottomland hardwood forest along the 

margins and the severely degraded waterlogged swamp located in the interior of the 

wetland basin.  Tree species in this transitional zone include Water Oak (Quercus nigra), 

Red Maple, Tallow, Hackberry and Willow (Salix nigra).  Some trees in this region have 

been blown-down and uprooted (Figure 8b). 

 

 
Figure 8b.  Transition zone between healthy bottomland forest and degraded swamp. 

 

The region designated as ‘c’ in Figure 7 is severely degraded and waterlogged.  Water 

levels in the region are 40 to 60 cm in depth.  There are numerous fallen and uprooted 

trees in the area, with large patches of open canopy with very sparse understory 

vegetation  (Figure 8c).  Tree species found in the region are primarily Willow, Tallow 

and Buttonbush (Cephalanthus occidentalis). 
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Figure 8c.  Severely degraded interior swamp. 

 

 

 
Figure 8c (cont.).  Severely degraded interior swamp. 

 

The region designated as ‘d’ in Figure 7 consists of well-drained bottomland hardwood 

forest.  There is substantial understory vegetation, except in areas being utilized for cow 

pasture (Figure 8d).  Tree species in this region consist of Red Maple, Ash, American 

Elm (Ulmus Americana), Water Oak, Black Locust (Robinia pseudoacacia), Tallow and 

Willow. 
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Figure 8d.  Well-drained bottomland hardwood forest with cows (left) and without (right). 

 

3.1.2 Wetland Boundaries and Delineation 

The Spanish Lake wetland is bordered to the north by Spanish Lake, to the east by 

crawfish ponds and a municipal landfill, and to the south and west by uplands (Figure 9). 

 

 

Figure 9.  Location of the city of New Iberia, Spanish Lake and the 
Spanish Lake wetlands. 
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3.2 Relationship to Watershed 

3.2.1 Watershed Morphometry  

The Spanish Lake wetland is located in the Vermilion-Teche Basin in south central 

Louisiana, and consists of the tributaries and distributaries of the Vermillion River and 

Bayou Teche.  The basin is bounded on the north by the Red River basin, on the east by 

the West Atchafalaya Guide Levee, on the west by the Mermentau basin, and on the 

south by the Vermillion-Atchafalaya Bays complex.  The northern part of the basin 

consists of wooded and developed uplands on the terrace lands and natural levee ridges of 

old distributaries.  The main crop grown in the basin is sugar cane.  The southern portion 

of the basin has a higher proportion of wetlands including freshwater forested wetlands 

and nearer the coast there are fresh, brackish and saline marshes.  The marshes of the 

southern part of the basin constitute one of the healthiest and most stable parts of the 

wetlands along the Louisiana coast. 

 

3.2.2 Wetland Morphometry  

The Spanish Lake wetland is located approximately three miles northwest of New Iberia, 

Louisiana, on the western edge of the Mississippi River Alluvial Plain between the 

Pleistocene Terrace and the natural levee of Bayou Teche.  The wetlands are bordered to 

the north by Spanish Lake, to the east by crawfish ponds and a municipal landfill, and to 

the south and west by uplands. 

 

3.3 Soils 

3.3.1 Type  

Spanish Lake wetland soils are classified as Aligator (At).  Soils in this group are wet, 

and subject to frequent flooding.  Excess water limits the use of equipment and potential 

agriculture use.  Soils are poorly drained at low elevations on the alluvial plain and 

flooding occurs for long periods of time.  Natural fertility is high and surface runoff is 

very slow.  Water and air move very slowly through the soil. 
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3.4 Geology  

3.4.1 Subsidence  

There is a high relative sea level rise along the Louisiana coast that is caused mostly by 

regional subsidence.  This continuous process, combined with vertical accretion of the 

wetland surface, means that a significant portion of the material deposited on the surface 

of the wetland will be buried and permanently lost from the system.  This represents a 

pathway of permanent loss that is not available for non-subsiding wetlands.  Penland and 

Ramsey (1990) estimated a relative sea-level rise of approximately 1.0 cm/yr in the 

Louisiana delta plain.  Therefore, the potential sink for nutrients via burial is large. Since 

the elevation of the swamp is about 5 feet above sea level, rising sea level should not 

affect this area for the next several decades. 

 

4.0 HYDROLOGY and METEOROLOGY  

The Spanish Lake wetland is hydrologically controlled by rainfall, upland runoff, and the 

impounded nature of the area.  Rainfall is the major source of freshwater.  There is 

limited upland runoff since the Old Spanish Trail Highway (HWY 182) and the levees 

associated with Spanish Lake, urban development, and the abandoned landfill, block 

most runoff from the surrounding region.  Water drains from the wetlands to the drainage 

canal for Spanish Lake. 

 

An important characteristic of the Spanish Lake wetlands is that they are mostly 

impounded.  There is a low transverse levee that connects the east levee of Spanish Lake 

to the crawfish ponds.  This levee prevents complete drainage of the area and impounds 

water.  In a transect from the southeast corner of Spanish Lake to the former landfill, 

water levels ranged from 40 to 60 cm.  Water depths in the wetlands in the southeast 

corner of the site ranged from dry to 5-15 cm.  On the western edge of the site adjacent to 

the terrace, there is a zone of well-drained bottomland hardwood wetland.  In the 

southwestern part of the site, this zone is approximately 500 meter wide.  On a west to 

east transect beginning from the back of the New Century Fabricators company, we 

encountered 5-10 cm of water about 500 m into the wetland.  On a transect south of 

Spanish Lake, water levels were 5-10 cm near the base of the terrace and increased to 10-
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20 cm further to the east.  Thus, the better drained zone is wide in the southwest but 

narrow in the northwest.   

 

Water flow in the site is as follows.  There is localized runoff from the terrace uplands 

and a part of the old landfill.  Water flows from the southern and western parts of the 

wetland in a north and easterly direction.  Water depths increase from well drained to a 

few cm in the south west and 5-10 cm in the southeast to over one half meter in the 

section between the landfill and the southeast corner of Spanish Lake.  Past the levee 

connecting Spanish Lake and the crawfish ponds, the wetlands are well-drained 

 

4.1 Water Budget  

To prepare a water budget, monthly precipitation and mean temperature values were 

obtained from the National Climate Data Center for the Lafayette Regional Airport 

meteorological station from 1970- July 2004.  Using this data, evapotranspiration (PET) 

was calculated using Thornwaite’s equation.  The maximum possible sunshine hours used 

in the calculation of PET were determined from the Normals value from New Orleans, 

Louisiana.  The components of the water budget are discussed below.  

 

4.1.1 Precipitation  

Average annual precipitation (P) for the region is 156.0 cm, as measured from a 20 year 

average at the Lafayette International Airport.   

 

4.1.2 Evapotranspiration  

The calculated annual Potential Evapotranspiration (PET) is 106.6 cm and is relatively 

constant from year to year.  When precipitation is less than PET, many land areas dry out 

and can no longer supply water at a rate equal to PET demands.  These deficit periods 

usually occur during warm weather months (May through October) when PET rates are 

high. 
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4.1.3 Groundwater Interactions  

Little is known about groundwater interactions of the site, but in general there is little 

lateral groundwater movement in the fine-grained sediments of south Louisiana.  The low 

conductivity of clays (10.6 mm/sec, Terzaghi and Peck 1968), coupled with the lack of 

any significant topographic gradient, indicates that horizontal and vertical groundwater 

velocities are more likely dominated by surface water pressure (head) and density 

(salinity) gradients rather than gravity or soil permeability.  Moreover, the study area is 

not in a recharge area for any major underlying aquifer, so little or no loss of surface 

water to groundwater recharge is expected. 

 

4.1.4 Water Surplus/Deficit  

Seasonal and annual variations of rainfall give rise to variability in water surplus/deficit 

(P-PE).  Although rainfall is normally greatest during the warm weather months, high 

evapotranspiration rates during these months often lead to a net water deficit (Figure 10).  

Rainfall is generally lower during cold weather months, but net water surpluses are 

observed due to low evapotranspiration rates (Figure 10).  On average, there is an annual 

surplus of about 53.4 cm in this area.  However, this value does not consider pumped 

inflow or tidal inflow specific to the study area. 

 

 
Figure 10.  Average rainfall (blue), potential evapotranspiration (red) and net surplus (green). 
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5.0 METHODS 

5.1 Sampling Design 

Iberia Parish is proposing to discharge secondarily treated municipal effluent along the 

southern edge of the Spanish Lake wetland using a wastewater distribution system to 

disperse effluent evenly and promote overland flow (Figure 3).  In order to effectively 

monitor the effect of this discharge on the floral and faunal components in the receiving 

wetland, four study locations were identified and delineated.  The region surrounding the 

future location of the wastewater distribution system was designated as the Treatment 

Site, the region where water exits the study area was designated as the Out Site, and two 

other sites, designated as Mid-1 and Mid-2, were positioned between the two (Figure 11).  

Together, the sites described above will be referred to as the Study Sites in this 

document. 

 

 

Figure 11.  Study sites in the Spanish Lake wetland. 
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Results of other wetland assimilation sites in Louisiana indicate that benthic community 

sampling is highly variable and not particularly relevant or useful for wetland monitoring 

and assessment (Day et al. 1993, 1997, 2004).  Therefore, benthos will not be included as 

part of the sampling design for this UAA.  Instead, monitoring of the vegetative 

community of the Spanish Lake wetland will be used to provide the required technical 

data for protecting wetland uses as required under the Clean Water Act. 

 

5.2 Water Level 

Water level was recorded during site visits using a staff gauge.  Water depth was 

recorded at six locations in each study plot, and averaged. 

 

5.3 Water Quality 

Water quality was measured quarterly at all study sites when surface water was present.  

Dissolved oxygen, water temperature, conductivity and salinity were measured in situ 

using a Yellow Springs Instrument Co. meter.  Discrete water samples were taken 5 to 10 

cm below the water surface with effort taken not to stir bottom sediments or include any 

film that may be present on water surface.  The samples were immediately stored at 4˚C, 

on ice, for preservation.  The samples were transported to analytical laboratories, and 

within 24 hours filtered and subsampled.  Samples analyzed for nitrate+nitrite were 

filtered in the laboratory using 0.45 um Whatman GF/F glass fiber filters, and unfiltered 

samples were subsampled into 125 ml bottles.  Both filtered and unfiltered samples were 

frozen until analysis.  The samples were analyzed for nitrate+nitrite (NO3+NO2-N), total 

Kjeldahl nitrogen (TKN), and total phosphorus (TP) by Analytical & Environmental 

Testing, Inc., Baton Rouge, LA, using EPA methods 353.2, 351.2, and 365.1.  

 

5.3.1 Quality Assurance/Quality Control  

Quality Assurance/Quality Control procedures were complied with throughout the project 

period.  A log of all samples received in-house, the type of analysis performed and the 

QC performed was maintained by document control.  The following procedures were 

followed to insure QA/QC compliance.  
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5.3.2 Laboratory Blanks  

Laboratory, or method blanks consisted of deionized water used for the dilution, 

glassware cleaning, or any other function utilized in the analytical procedure being 

performed.  The blank was treated exactly as the samples, being of the same volume and 

carried through the same procedures as the lot of samples analyzed.  Laboratory blanks 

allowed for the detection of interference arising from contaminated glassware, reagents, 

solvents, or other materials utilized in sample processing and analysis.  Blanks were 

analyzed at a minimum of one per analytical batch in the sample lot.  

 

5.3.3 Field Blanks  

Field blanks consisted of laboratory-deionized water placed in a sample container that 

accompanied sample bottles and the resulting samples through collection, shipment and 

storage of the samples.  As with laboratory blanks, field blanks were carried through the 

same analytical procedures as the samples analyzed.  Field blanks allowed for the 

detection of contamination arising during sample collection, shipment or storage.  

 

5.3.4 Matrix Spikes/Matrix Spike Duplicates  

Matrix spikes and matrix spike duplicates were analyzed at a minimum of 1 in 20 or 

every two weeks, whichever came first.  Matrix spikes and spike duplicates were utilized 

to the precision of the complete analytical procedure and in some instances were also 

utilized to assess sample collection procedures.  In addition, spike recoveries were 

examined to determine the effects of the sample matrix on compound recovery during 

extraction and analysis.  

 

5.3.5 Reference Standards  

Reference standards were analyzed as appropriate to assess analyst and laboratory 

proficiency.  

 

5.3.6 Equations Used to Assess Data Precision, Accuracy and Precision  

Precision is defined as the reproducibility of multiple data points that have been 

generated for a particular method under identical condition.  For duplicate samples, 
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precision is expressed as the relative percent difference (RPD) where: RPD = (X1-X2)/X 

(l00), and Xl and X2 are the sample and duplicate values, respectively.  

Accuracy is a measure of the closeness between an experimentally determined value and 

the actual value, the latter of which is determined by the analyst using sample spikes, 

surrogates, or reference standards.  Accuracy is expressed in percent recovery, %R = 

Observed value/Actual Value x 100.  

 

5.4 Vegetation 

5.4.1 Tree Productivity 

Each study site had a 10 x 100 m quadrate, divided into three 10 x 33.3 m subplots.  Two 

0.25 m2 leaf litter boxes, with screened bottoms and approximately 10 cm wide sides, 

were placed randomly in each subplot (six boxes per site).  Leaves and other materials 

collected in the boxes were gathered periodically starting November 14, 2006.  We use 

the term 'leaf litter' in reference to all non-woody litter including flowers, fruits, and 

seeds that typically account for < 10% of the non-woody litterfall total (Megonigal and 

Day 1988).  Large stems and sticks were removed from the litter, and the cleaned litter 

was dried to constant mass at 65˚C and weighed.   

 

The diameter (dbh) of all trees were measured above and below (�5 cm) an identification 

tag during the winters of 2007 and 2008.  For woody growth, measurements are taken in 

the winter dormant period.  This method allowed measurements to be taken a safe 

distance from the tag’s nail, which often caused a small localized swell.  Diameter was 

measured above the butt swell on large cypress trees.  We assumed that the contribution 

of wood from stems <10 cm dbh and herbs was a relatively small fraction of 

aboveground net primary production (Phillips 1981; Megonigal et al. 1997).  Tree species 

composition analysis was carried out using equations 1-3 (modified from Barbour et al. 

1987).  Basal area is defined as the trunk cross-sectional area of a given species in 

cm2/m2.   
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Relative density = (individuals of a species) / (total individuals of all species)   (1) 

Relative dominance = (tot. basal area of a sp.) / (tot. basal area of all sp.)   (2) 

Importance = Relative density + Relative dominance       (3) 

 

Stem production was estimated from annual changes in wood biomass calculated using 

allometric equations based on stem diameter at breast height (dbh, �1.3 m) as the 

independent variable.  Aboveground net primary production (NPP) was calculated as the 

sum of leaf litter and wood protection.  Woody litter was not included because we 

assumed that all wood production was accounted for by the allometric equations that 

were based on measurements of whole-plant wood biomass.  The following steps are 

used to calculate aboveground net primary production: 

 

• Calculate biomass (kg) from dbh (cm) for each year measured using allometric equations. 

• Sum biomass per study site and divide by area (m2) of study site.  This calculates the Biomass per unit 

area (kg/m2) for each year and study site. 

• Subtract Yr1 biomass (kg/m2) from Yr2 biomass, and multiply by 1000.  This calculates Net Primary 

Productivity (NPP) (g/m2/yr). 

 

5.5 Soil Characterization  

Triplicate bulk density cores were taken from the Treatment and Out study sites using a 

10 cm long 2.5 cm diameter 120 cm3 syringe with the top cut off.  This allowed the 

application of suction as the core was taken, greatly reducing compaction.  The sample 

was sliced into 2 cm sections, dried at 100 degrees Celsius for 24 hours, and weighed.  

Bulk density was calculated in g/cm3 units. 

 

6.0 RESULTS 

6.1 Water Level  

Water levels ranged from dry to 40.3 cm, with the Mid-1 site having the deepest water 

levels, followed by the Treatment site, except during the January sampling period when 

the Mid-2 site had deeper water levels than the Treatment site, and water was too high to 

access the Out site (Table 2). 
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Table 2.  Water levels in the study sites (n.a.: not available).  

Date Tmt Mid-1 Mid-2 Out 
11-14-06 dry 10.8±0.6 dry dry 

1-17-07 21.9±1.2 40.3±1.5 24.0±0.6 n.a. 
2-7-07 8.2±1.1 25.7±1.6 n.a n.a. 

3-27-07 1.17±0.6 18.0±1.1 dry dry 

4-18-07 dry 11.3±1.2 dry dry 

7-18-07 4.2±1.0 29.7±4.3 dry dry 

9-12-07 7.8±1.5 33.6±2.5 dry dry 
 

 
6.2 Vegetation composition and productivity 

Willow (Salix nigra) dominated all sites numerically, as well as in relative density, 

relative dominance, and importance.  Red Maple (Acer rubrum) and Hackberry (Celtis 

occidentalis) were species of secondary importance (Table 3).   

 

Table 3.  Number of individuals (n), basal area, relative density, relative dominance and 
importance value for tree species in the study sites.  

Plot Species n 

Basal Area 
(cm2) 

Relative 
Density 

Relative 
Dominance 

Importance 
Value 

Tmt Hackberry 1 437.4 0.02 0.03 0.05 

Tmt Red Maple 22 2848.7 0.42 0.21 0.62 

Tmt Willow 30 10461.3 0.57 0.76 1.33 

Total:  53 13747.5    

Mid-1 Bushberry 1 107.5 0.05 0.02 0.06 

Mid-1 Red Maple 1 77.0 0.05 0.01 0.06 

Mid-1 Willow 20 5548.8 0.91 0.97 1.88 

Total:  22 5733.3    

Mid-2 Hackberry 4 780.3 0.07 0.03 0.10 

Mid-2 Red Maple 3 346.2 0.05 0.01 0.06 

Mid-2 Willow 51 26192.6 0.88 0.96 1.84 

Total:  58 27319.1    

Out Hackberry 10 1319.3 0.14 0.05 0.18 

Out Willow 64 26058.6 0.86 0.95 1.82 

Total:  74 27377.9    

 

Leaf litter showed a general trend of high production during the fall and decreasing 

production during winter and spring (Table 4).  Ephemeral NPP was highest in Treatment 

site (440.9±55.0 g/m2/yr), and lower at the rest of the study sites, ranging from 

352.1±62.5 to 385.7±63.6 g/m2/yr (Table 4). 
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Table 4.  Leaf litter data extrapolated to ephemeral net primary production (NPP; s.e.=standard error). 

Date 
TMT  

(g/m2) 
Mid-1 
(g/m2) 

Mid-2 
(g/m2) 

OUT  
(g/m2) 

11/14/06 emptied emptied emptied emptied 
12/13/06 113.3±12.5 74.7±13.7 66.0±14.6 51.3±8.2 

1/17/07 7.3±3.5 6.7±1.3 7.3±1.6 n.a. 
2/6/07 1.3±0.8 0.7±0.7 1.3±1.3 6.7±1.7 

3/27/07 16.0±6.0 14.7±6.3 13.3±5.4 12.0±4.0 

4/17/07 26.3±11.8 15.6±3.6 16.7±4.8 16.5±4.8 

5/22/07 24.5±7.7 30.1±8.7 24.2±15.6 22.0±8.5 

7/18/07 37.3±7.6 56.7±14.7 25.8±9.4 32.0±13.6 

9/12/07 81.2±17.8 103.5±18.0 76.4±12.8 104.8±11.2 

10/16/07 79.0±13.7 45.3±6.0 69.3±15.2 93.7±18.2 

11/15/07 54.6±7.4 37.9±3.5 51.8±7.5 64.8±19.0 

Ephemeral NPP 
(g/m2/yr) 440.9±55.0 385.7±63.6 352.1±62.5 384.5±57.6 

 

Perennial NPP was highest in Mid-1 site (1599.4±n.a. g/m2/yr), followed by Out site 

(1194.6±334.8 g/m2/yr) and Mid-2 site (1037.2±161.9 g/m2/yr).  The Treatment site had 

the lowest perennial NPP at 686.1±58.8 g/m2/yr.  The sum of Perennial and Ephemeral 

NPP indicates total above ground net primary productivity (NPP).  Above ground NPP 

was highest in the Mid-1 site (1985.1 g/m2/yr), followed by the Out site (1579.1 g/m2/yr), 

Mid-2 site (1389.3 g/m2/yr), with the Treatment site having the lowest NPP at 1127.0 

g/m2/yr (Table 5).   

 

Table 5.  Perennial (dbh), ephemeral (leaves) and total (p+e) net primary productivity (NPP) 
(s.e.=standard error; n.a.=not available). 

Plot 
NPP perennial 

(g/m2/yr) 
NPP ephemeral 

(g/m2/yr) 
NPP total 
(g/m2/yr) 

TMT 686.1±58.8 440.9±55.0 1127.0 

Mid-1 1599.4±n.a. 385.7±63.6 1985.1 

Mid-2 1037.2±161.9 352.1±62.5 1389.3 

Out 1194.6±334.8 384.5±57.6 1579.1 
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6.3 Water chemistry 

Nitrate+nitrite (NO3+NO2-N or NOx) concentrations were below detection limits (<0.02 

mg/L), with exception of in the Treatment site during the February and June 2007, when 

concentrations were 0.05 and 0.03 mg/L, respectively (Table 4).  Ammonium (NHx) 

levels were also below detection limits (<1.0mg/L) at all sites, except at the Mid-1 site 

during June and September when levels were 1.5 and 1.1 mg/L, respectively, and at the 

Treatment site in December 2007.  Due to lab error, total Kjeldahl nitrogen (TKN) was 

not measured in January and June 2007.  TKN ranged from 1.1 to 3.1 mg/L during 

September and December.  Ortho-phosphate (PO4) ranged from below detection limit 

(<0.02 mg/L) to 0.22 mg/L (found at Mid-1 site during June).  Total phosphorus (TP) 

ranged from below detection limit (<0.1 mg/L) to 0.66 mg/L.  Total suspended sediments 

(TSS) ranged from 6.8 to 28.8 mg/L (Table 4).   

 

Table 4.  Nutrient concentrations (mg/L) of water in the study sites.  

2/7/07 Tmt Mid-1 Mid-2 Out 
NOx  0.05 <0.02 dry <0.02 

NHx <1.0 <1.0 dry <1.0 

TKN n.a. n.a. dry n.a. 
PO4 <0.02 <0.02 dry 0.16 

TP <0.1 <0.1 dry 0.17 

TSS 6.8 28.8 dry 14 

     

6/26/07 Tmt Mid-1 Mid-2 Out 
NOx 0.03 <0.02 <0.02 dry 

NHx <1.0 1.5 <1.0 dry 

TKN n.a. n.a. n.a. dry 

PO4 0.15 0.22 0.15 dry 

TP 0.52 0.61 0.58 dry 

TSS 24.8 8.0 14.4 dry 

     

9/12/07 Tmt Mid-1 Mid-2 Out 
NOx <0.02 <0.02 <0.02 dry 

NHx <1.0 1.1 <1.0 dry 

TKN 1.1 3.1 1.4 dry 

PO4 0.19 0.18 0.11 dry 

TP 0.31 0.47 0.47 dry 

TSS 16.8 9.2 13.3 dry 

     
12/04/07 Tmt Mid-1 Mid-2 Out 

NOx <0.02 <0.02 n.a. <0.02 
NHx 1.1 <1.0 n.a. <1.0 
TKN 2.5 2.0 n.a. 1.4 
PO4 0.13 0.06 n.a. 0.06 
TP 0.66 0.34 n.a. 0.28 

TSS 26.8 <4.0 n.a. 20.0 
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Dissolved oxygen levels ranged from 0.01 to 0.85 mg/L (Table 5), conductivity ranged 

from 77.2 to 418.0 uM, and temperature ranged from 8.1 to 26.1 ˚C.  Salinity was never 

higher than 0.2 ppt, and pH ranged between 5.0 and 7.5 (Table 5). 

 

Table 5. Dissolved oxygen (D.O.), conductivity, temperature, 
salinity and pH at the study sites. 

11-14-06 Tmt Mid-1 Mid-2 Out 
D.O. (mg/L) dry 0.03 dry dry 

Cond. (uM) dry 279.8 dry dry 

Temp. (˚C) dry 17.5 dry dry 

Salinity (ppt) dry 0.2 dry dry 

pH dry 5 dry dry 

1-17-07     

D.O. (mg/L) 0.53 0.29 0.70 n.a. 
Cond. (uM) 113.5 80.6 77.2 n.a. 
Temp. (˚C) 8.1 8.9 8.5 n.a. 
Salinity (ppt) 0.1 0.1 0.1 n.a. 
pH 5.5 5.5 5.5 n.a. 

2-7-07     

D.O. (mg/L) 0.56 0.54 n.a. n.a. 
Cond. (uM) 143.1 85.8 n.a. n.a. 
Temp. (˚C) 15.6 14.5 n.a. n.a. 
Salinity (ppt) 0.1 0.1 n.a. n.a. 
pH 5.5 5.0 n.a. n.a. 

3-27-07     

D.O. (mg/L) dry 0.32 dry dry 

Cond. (uM) dry 159.4 dry dry 

Temp. (˚C) dry 22.7 dry dry 

Salinity (ppt) dry 0.1 dry dry 

pH dry 5.5 dry dry 

4-18-07     

D.O. (mg/L) dry 0.30 0.85 dry 

Cond. (uM) dry 139.0 138.6 dry 

Temp. (˚C) dry 16.5 19.3 dry 

Salinity (ppt) dry 0.1 0.1 dry 

pH dry 5.5 6.0 dry 

7-18-07     

D.O. (mg/L) 0.25 0.01 0.25 dry 

Cond. (uM) 72.5 118.9 131.5 dry 

Temp. (˚C) 25.9 25.7 26.1 dry 

Salinity (ppt) 0.0 0.1 0.1 dry 

pH 6.0 5.5 6.0 dry 

9/12/07     
D.O. (mg/L) 0.20 0.40 0.33 dry 

Cond. (uM) 418.0 156.3 131.0 dry 

Temp. (˚C) 25.4 25.3 25.8 dry 

Salinity (ppt) 0.2 0.1 0.1 dry 

pH 7.5 6.9 6.9 dry 

12/04/07     
D.O. (mg/L) 0.39 1.60 2.94 1.30 
Cond. (uM) 241.0 119.9 112.9 241.2 
Temp. (˚C) 13.0 10.9 11.9 13.2 
Salinity (ppt) 0.2 0.1 0.1 0.1 
pH 7.3 6.8 6.84 7.01 
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6.4 Characterization of the sediment 

Bulk density at the Treatment site was relatively homogeneous, ranging from 0.32 to 0.33 

g/cm3, while bulk density at the Out site was more variable, ranging from 0.27 to 0.64 

g/cm3. 

 
Table 6.  Bulk density of soils in the Treatment and Out study sites. 

Site/rep 

Sample 
Volume (cm3) 

Dry Weight 
(g) 

Bulk Density 
(g/cm3) 

Tmt1 95 30.33 0.32 

Tmt 2 90 28.50 0.32 

Tmt 3 85 27.75 0.33 

Out1 90 24.35 0.27 

Out2 80 51.54 0.64 

Out3 80 41.01 0.51 

 
 

6.5 Discussion 

Nitrate concentrations in the Spanish Lake wetlands were near or below level of detection 

(0.02 mg/L), and ammonium levels ranged from below detection levels (<1.0 mg/L) to 

1.5 mg/L (Table 4).  These low concentrations are very similar to other wetlands along 

the Louisiana coastal zone that are not receiving riverine water, and are indicative of 

possible inorganic nitrogen deficiency.  TKN concentrations, however, were as high as 

3.1 mg/L.  These high total nitrogen and low inorganic nitrogen concentrations indicate 

that nitrogen is predominately in organic forms, such as humic substances, tannins, and 

vegetation, which are not available for assimilation by phytoplankton.   

Calculations of nitrogen loading to the Spanish Lake wetlands, and estimates of the 

efficiency of these wetlands to remove N, indicate that 75-99% of the nitrogen introduced 

will be removed.  Nitrogen is removed from the water column by four major processes:  

1) uptake by plants; 2) immobilization by microorganisms into microbial cells during 

decomposition of plant material low in N; 3) sorption of NH4 onto the organic matter and 

the clay cation exchange complex; and 4) most importantly, mineralization-nitrification-

denitrification reactions (Lindau et al. 1994).  Denitrification has been found to be a 
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significant pathway for the loss of nitrogen from wetlands (Boynton et al. 1995; Nowicki 

et al. 1997; Lund et al. 2000; Reilly et al. 2000; Brock 2001).  

Rates of denitrification are greater under conditions of fluctuating redox potential 

(flooding and draining cycles) than where the redox is continuously high or continuously 

low, and is an important mechanism for the oxidation of ammonia to nitrate and 

subsequent denitrification (Smith et al. 1983).  Frequent changes from anaerobic to 

aerobic conditions have been shown to cause oxidation of some of the ammonium 

nitrogen to nitrate during the aerobic phase followed by reduction of the ammonium to 

nitrogen gas during the anaerobic phase (Patrick and Delaune 1977).   

Calculations of phosphorus loading and wetland removal efficiency indicate that 65-95% 

of phosphorus will be removed.  The major mechanism for removal of phosphorus from 

the water column is plant uptake, microbial assimilation and soil fixation (Patrick 1992).  

Soluble inorganic phosphate is readily immobilized in soils by adsorption and 

precipitation reactions with aluminum (Al), Iron (Fe), calcium (Ca), and clay materials 

(Nichols, 1983).  Similar to nitrogen, the fixation of phosphorus is more extensive and 

less reversible under alternating flooding-draining than under either continuously flooded 

or continuously moist soil conditions  (Patrick 1992).  Alternate flooding and drying 

increases the amount of phosphorus in the ferric phosphate and reluctant-soluble 

occluded fractions at the expense of the soluble and aluminum phosphate fractions. 

Phosphate is usually buffered in wetland systems, with the constituent taken up when 

concentrations are high and released when they are low (Patrick and Khalid 1974; Patrick 

1992).  The most important factors in determining phosphorus fixation and release in 

wetlands soils are the kinds and amounts of clay, the quantities of iron, aluminum, 

calcium and magnesium compounds, the oxidation-reduction status of the soil as 

determined by microbial activity under low oxygen conditions, and the soil pH (Patrick 

1992).   

Litterfall ranged from 352.1±62.5 to 440.9±55.0 g/m2/yr in the Spanish Lake wetland.  

This is lower than 642.8 g/m2/yr measured in a North Carolina coastal plan alluvial forest 

by Brinson et al. (1980), but comparable to the 328.3 to 417.4 g/m2/yr measured in the 
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Lac des Allemands swamp, Louisiana, by Conner and Day (1976).  Net primary 

productivity ranged from 1127.0 g/m2/yr to 1985.1 g/m2/yr (Table 6).  This is comparable 

to NPP found at the Lac des Allemands swamp of 886.7 g/m2/yr for a permanently 

flooded area and 1779.9 g/m2/yr for a crawfish farm (Conner and Day 1976). 

 

7.0 CONCLUSIONS  

These results provide a baseline of vegetation, sediment, and water data reflecting the 

current status of the Spanish Lake wetlands.  These results indicate that the wetlands are 

excellent candidates for assimilation of secondarily treated municipal wastewater.  The 

relatively low loading rates and long residence times of wastewater effluent in the 

wetlands will lead to high assimilation rates of nutrients.  It is likely that the added 

nutrients will lead to increased productivity in the receiving wetlands, as has been 

observed in other sites, that will help offset regional subsidence and soil oxidation.   

In summary, the proposed wetland wastewater assimilation project provides both 

economic and environmental benefits to the citizens of Iberia Parish.  Use of the Spanish 

Lake wetlands for effluent assimilation will lead to economic savings, improved water 

quality, and enhanced habitat for fish and wildlife.  Citizens will also benefit aesthetically 

from having a healthy natural ecosystem for recreation purposes.  As management of the 

wetland ecosystem improves its health and functioning, it contributes to the improvement 

of the larger Vermilion-Teche basin bringing with it such benefits as clean water, 

enhanced habitat, improved fisheries, and better swimming conditions. 
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7.1 Uses, criteria and regulatory issues 

This report presents data necessary for the discharge of treated wastewater into wetland 

in the vicinity of New Iberia, Louisiana.  The following gives the wetland subsegment 

designation and description and appropriate criteria and implementation procedures. 

The Spanish Lake Wetland 

Located 3 miles north of the New Iberia, Louisiana,  

 

Designated Uses - Naturally Dystrophic Waters 

   B – Secondary Contact Recreation 

   C -  Fish and Wildlife Propagation 

 

The following Criteria are applicable: 

• No more than 20% reduction in the total above-ground wetland productivity as 

measured by litterfall and stem growth data due to effluent addition. 

 

7.1.1 Background and Basis for Criteria Implementation and Assessment 

Above ground primary productivity is a key measurement of overall ecosystem health in 

the wetlands of south Louisiana (Conner 1994; Day et al. 2004).  Primary productivity is 

dependent on a number of factors, including hydrology, nutrient availability and past 

management practices (Conner 1994; Conner and Day 1976, 1988a and b; Ewel & Odum 

1984).  Hydrology will not be influenced to a significant degree in the receiving wetland 

by this project, with exception of the areas immediately surrounding the discharge 

locations.  The underlying ecological model is that the addition of secondarily-treated 

nutrient rich municipal wastewater to south Louisiana wetlands will promote vertical 

accretion through increased organic matter production and deposition, counteracting the 

effects of hydrological isolation and subsidence.  Rybczyk et al. (2002) reported that 

municipal effluent application at Thibodaux, LA, increased soil accretion rates by a factor 

of three and Hesse et al. (1998) showed that cypress trees at the Breaux Bridge 

wastewater assimilation wetlands, which have received wastewater effluent for 50 years, 

had a higher growth rate than nearby trees not receiving effluent. 
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At each forested study site a 10 x 100 m quadrate was established to measure forest 

productivity.  Productivity of a forested wetland is defined as the sum of stem growth 

(perennial productivity) and leaf and fruit fall (ephemeral productivity).  Perennial 

productivity was calculated using diameter at breast height (dbh) measurements of all 

trees with dbh greater than 3.2 cm.  Measurements of dbh were taken annually during 

winter when trees are dormant, and biomass calculated using allometric equations based 

on dbh.  Ephemeral productivity was measured using 0.25 m2 leaf litter boxes, with 

screened bottoms and approximately 10 cm wide sides.  Six boxes were placed randomly 

in each study site.  Leaves and other materials that collected in the boxes were gathered 

bimonthly, separated into leaves and woody material, dried to a constant weight, and 

weighed.  Aboveground net primary productivity (NPP) was calculated as the sum of 

ephemeral and perennial productivity, and presented as live dry weight per square meter 

basis (g dry wt m-2). 
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Appendix K – Public Comments 

Will be added after the 30 public comment period has ended 


