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AQUATIC ECOSYSTEM RESTORATION REPORT 
AND ENVIRONMENTAL ASSESSMENT 

LAKES DISTRICT 
EAST BATON ROUGE PARISH, LOUISIANA 

 
 
1.0 INTRODUCTION 
 
The U.S. Army Corps of Engineers (USACE), New Orleans District (CEMVN), initiated an 
aquatic ecosystem restoration project for the Lakes District in East Baton Rouge Parish, 
Louisiana under Section 206 of the Water Resources Development Act of 1996, P.L. 104-303 
(WRDA).  The City of Baton Rouge, Parish of East Baton Rouge (City/Parish) has agreed to be 
the non-federal sponsor by their letter of intent (Appendix A). Note to Corps – may need to get 
a more recent letter of intent.  The proposed aquatic ecosystem restoration project would 
restore degraded lake ecosystem and littoral zone.   
 
2.0 STUDY AUTHORITY 
 
The Lakes District Aquatic Ecosystem Restoration Feasibility Study has been undertaken 
through the USACE Continuing Authorities Program (CAP).  The feasibility study is under the 
authority of Section 206 of the Water Resources Development Act (WRDA), 1996, as amended.  
Total costs for projects developed under this authority are cost shared with the project sponsor 
as follows:  65 percent federal, 35 percent sponsor.  Upon signing the Project Cooperation 
Agreement (PCA), the non-federal sponsor assumes responsibility for their share of the project 
costs.  All lands, easements, right of ways, relocations, and disposal areas (LERRDs) required 
to support the project, for construction and operation and maintenance (O&M), must be 
provided by the non-federal sponsor.  Upon completion of project construction, O&M operations 
are the sole responsibility of the sponsor. 
 
As part of the design and planning process of this project, the USACE has conducted this 
Environmental Assessment in accordance with the National Environmental Policy Act (NEPA) to 
identify and analyze the effects of alternatives that meet the purpose and need of the ecosystem 
restoration project.  This document presents information regarding environmental conditions in 
the project area, evaluates impacts to environmental resources by alternative plans, and 
recommends a plan. 
 
3.0 STUDY PURPOSE AND SCOPE 
 
The purpose of this proposed project is restore aquatic ecosystem function in existing lakes in 
the Lakes District, located near the Louisiana State University (LSU) campus in the City of 
Baton Rouge, East Baton Rouge Parish, Louisiana. These lakes have deteriorated and have 
become hypereutrophic due to excessive nutrient accumulation.  The aquatic function has been 
tremendously reduced due to poor littoral conditions, shallow depth, and poor water quality.  
 
The Lakes District System consists of six urban lakes ranging in area from four to 196 acres, 
with a cumulative area of approximately 275 acres (Figure 1).  They were constructed in the 
1930s when cypress swamps were timbered and dammed.  Expansion of residential 
development and the LSU campus surrounding the lakes led to the rapid development of 
infrastructure and drainage systems, which further subdivided the original lake into its present 
form of six lakes.  The aquatic ecosystem has undergone hydrologic modification and vast 
nutrient polluting in past years due to community development and expansion.  
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Figure 1.  Project Area  
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The main issues facing the current ecosystem are extensive nutrient pollution within the lakes, 
more specifically high phosphorus loading, shallow approaches to shoreline habitat, 
shallowness leading to high water column temperatures, and poor littoral vegetation (Ruley and 
Rusch 2002).  The Ecosystem Restoration Report and Environmental Assessment determines 
existing and future without-project conditions, formulates a range of alternatives, assesses the 
effects of the alternatives, presents a clear rationale for the selection of a plan, and develops 
cost estimates and environmental documentation required for the implementation of a federal 
project.  The alternative plans developed for this report must meet planning, economic, and 
environmental criteria.  The alternative plans were evaluated by using the IWR-Planning Suite 
version 1.0.5.0 software that evaluates the ecosystem benefit for cost-effectiveness and 
incremental cost analysis. The Feasibility Report provides planning, engineering and 
construction details of the recommended plan to allow engineering design and construction to 
proceed subsequent to the approval of this document.  The non-federal sponsor, City/Parish, 
would operate and maintain the project.  
 
4.0      STUDY AREA 
 
The Lakes District is located near LSU in the City of Baton Rouge, the capital of Louisiana, and 
near the east bank of the Mississippi River (Figure 1).  Baton Rouge is located approximately 80 
miles northwest of the New Orleans Metropolitan Area and approximately 60 miles east of 
Lafayette, Louisiana.  The Lakes District system consists of six urban lakes (University Lake, 
City Park Lake, Crest Lake, Campus Lake, College Lake, and Lake Erie) with a cumulative area 
of approximately 275 acres.   
 
The project area is bounded on the north by City Park and on the south, east, and west by the 
shoreline and adjacent property of the Baton Rouge Lakes System (Figure 1).  The project area 
is located in the following sections: 
 
Township 7 South, Range 1 West-- Sections 53, 54, 67, 68, 69 
Township 7 South, Range 1 East--Section 44 
 
Land use in the drainage area in the northern portion of the project area is intermixed light 
industrial, commercial, and residential.  Land use around the lakes is largely residential and 
university.  A golf course is located to the north as well.  LSU borders the central portion of the 
project area to the west.  The entire watersheds of Bayou DuPlantier and Corporation Canal 
were considered in the evaluations of this project.  The drainage basins found within the vicinity 
of the project area can be viewed in Figure 5 in section 9.2 of this report.     
 
5.0 PROBLEM, NEEDS, AND OPPORTUNITIES 
 
In 1981 a restoration project was conducted for the Lakes District to improve water quality and 
aquatic habitat. Over the last 20 years, upon completion of this project, the system’s aquatic 
ecosystem has deteriorated due to large amounts of nutrient-laden non-point source runoff 
entering the system.  This phosphorus-laden runoff has caused the lakes to become nutrient 
sinks. The nutrients are stored in a highly organic unconsolidated layer existing on the lake 
bottoms.  The constant exchange of these nutrients between this layer and the water column 
has resulted in excessive summertime algal blooms, thereby causing the system to be 
categorized as hypereutrophic. These conditions have led to decreased water quality 
conditions, specifically unstable dissolved oxygen levels and high mean water column 
temperatures.  As a result, fish kills occur periodically, the most recent occurred in the early 



 
4 

summer of 2003.  The declining fish population has affected many species of wildlife that 
depend on fish as a food source and caused an overall decrease in wildlife habitat.   
 
These existing conditions have created a need for aquatic ecosystem improvement throughout 
both the lakes and the littoral areas of the system.  This will allow for an improvement in existing 
fishery and wildlife habitat, while also improving water quality conditions.  Very strong support 
exists from the City/Parish, LSU, and the stakeholders for these improvements.   
 
6.0 PUBLIC INTEREST 
 
Public support exists from LSU (Facility Services), the Recreation and Park Commission for the 
Parish of East Baton Rouge (BREC), the potential non-federal sponsor (East Baton Rouge 
Parish Government), U.S. Geological Survey (USGS), U.S. Environmental Protection Agency 
(EPA), U.S. Fish and Wildlife Service (USFWS), Louisiana Department of Wildlife and Fisheries 
(LDWF), Louisiana Department of Natural Resources (LDNR), Louisiana Department of 
Environmental Quality (LDEQ), National Oceanic & Atmospheric Administration (NOAA), and 
the Department of Public Works (DPW). Detailed public meeting minutes and a BREC survey 
conducted in August 2005 are presented in Appendix B. 
 
There is strong public support to restore the Lakes District’s ecosystem. The City/Parish fully 
supports these restoration efforts and is willing to be the non-federal sponsor (Appendix A).  The 
USACE has met with the potential non-federal sponsors throughout the project.  The non-
federal sponsor has been briefed on the roles and requirements of fulfilling the role of non-
federal sponsor.  The City/Parish has expressed a willingness to partner with the USACE in this 
project through a Letter of Intent, dated 25 November 2002, which is included in Appendix A.  
The Parish government is in full support of restoration of the Lakes District, which is essential to 
the ecosystem as well as the lifestyle and heritage of southern Louisiana.  Additionally, the 
residents around the Lakes District are in full support as well as LSU.  We have met with all 
these groups on numerous occasions to work on the finer details of the alternatives and 
recommended plan.      
 
7.0 PRIOR STUDIES AND REPORTS 
 
Several projects and studies have been recently completed in the Lakes District watershed. 
Ruley and Rusch (2002) conducted a study of total phosphorus levels within City Park Lake 
from June 2000 to June 2001.  In addition, Malone (1991) detailed the restoration activities of 
the Lakes District. These projects and information have been reviewed, evaluated for relevancy 
to the project and adequacy for characterizing the existing conditions, and assessed for 
sufficiency in the plan formulation process.  There are no existing NEPA documents regarding 
the Lakes District.  
 
University Lakes Post-Restoration Continuing Monitoring Program (1991) 
 
Malone et al. (1991) wrote an extensive report on the University Lakes spanning approximately 
8 years from the initial restoration project conducted from in 1977 to 1983.  This report provides 
an overview of the water quality issues and recommended actions necessary for the systems 
improvement.   Malone et al. also concluded that once phosphorus levels exceed a level of 4.0 
mg/l in the lakes, the occurrence of fish kills begin to increase.    
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Development of a Simplified Phosphorus Management Model for a Shallow, Subtropical, Urban 
Hypereutrophic Lake (2002) 
 
Ruley and Rusch (2002) modeled phosphorus levels in City Park Lake from 2000 to 2001 and 
outlined environmental parameters that have the largest effect on the lake’s overall health.  
They concluded that non-point source runoff, and the release of phosphorus from the 
unconsolidated layer on the bottom of the lakes, play a major role in algal blooms and fish kills.     
 
Agricultural Handbook 590:  Ponds – Planning, Design, and Construction 
 
This handbook is utilized by Louisiana Wildlife and Fisheries biologists as a guide for pond and lake 
design.  A minimum depth of five feet is stipulated for ponds and lakes within the southern United States 
and various water-control structures for lakes are recommended.   
 
8.0 PREVIOUS RESTORATION EFFORTS  
 
Lakes District 1977 Restoration Effort 
 
In 1977, a restoration effort was initiated by the EPA, the State of Louisiana, and the City/Parish 
to dredge the lakes to remove phosphorus-laden sediments, increase retention times in the 
lakes, and increase water depths in an effort to improve oxygen levels. The poor oxygen 
conditions were due to the decomposition of organics in the sediments.  In an effort to reduce 
fecal coliform levels in the lakes, damaged and broken septic lines in the Lakes District were 
repaired. Limited dredging of four of the six lakes (University Lake, City Park Lake, Campus 
Lake, and College Lake) took place throughout the project, and the remaining restoration efforts 
were completed by 1983.  The effectiveness of this dredging project was hindered by an 
abundance of cypress stumps in the lake system.  Although the restoration was considered 
successful, water quality data collected during the post-restoration period indicated that efforts 
to improve water quality must be expanded or reevaluated. Despite these local efforts, the lakes 
are currently in very poor condition and require further action to maximize environmental 
outputs.   
 
Blackwater Conservation Area 
 
The Blackwater Conservation Area (known during the Corps feasibility study as Comite River at 
Hooper Road) was a Section 206 CAP project completed in 2001 by the New Orleans District, 
City/Parish, and the Parks and Recreation Commission for East Baton Rouge Parish (BREC) 
(USACE 2000).  This project restored an abandoned dirt pit into a wilderness park with 
8.5 acres of lakes.  This project created 35.4 average annual habitat units at a total project cost 
of $1 million.  The Blackwater Conservation Area report is referenced throughout this project as 
a similar lake restoration project found within the same vicinity as the Baton Rouge Lakes 
District.     
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9.0 EXISTING CONDITIONS 
 
This section forms the baseline for determining the environmental effects of the proposed action 
and reasonable alternatives. 
 
9.1 Climate 
 
The climate is subtropical with average winter daily maximum and minimum temperatures of 65° 
Fahrenheit (F) and 43° F, respectively, and summer averages of 91° F and 71° F, respectively.  
Summers are long and hot with an average relative humidity of 73 percent.  The predominant 
influence on the climate in the area is the maritime tropical air mass associated with the Gulf of 
Mexico.  Major rainstorms in the study area are associated with tropical disturbances in summer 
and early fall, with frontal activity and extratropical cyclones in late fall, winter, and spring.  
Convective thunderstorms produce intense but localized rain in late spring and summer.  Total 
annual precipitation averages about 62.46 inches.  Maximum and minimum precipitation occurs 
in July and October, with respective monthly averages of 6.75 inches and 2.8 inches. 

 
9.2 Hydrology 
 
The six lakes of the Lakes District system are located on the former site of old Perkins swamp 
(Malone et al. 1985).  Creation of the City Park Lakes began in the early 1920s with the 
damming of Bayou DuPlantier, which flooded the old cypress swamp.  With an average depth of 
1.5 feet prior to the 1977 restoration project (Personal Communication with Dr. Ron Malone, 
professor of Civil and Environmental Engineering at Louisiana state University), the lakes range 
in depth from less than a foot in shallow areas to approximately 5.5 feet in some deep holes that 
exist.  The average depths to the unconsolidated layer for University and City Park Lakes are 
2.1 and 2.0 feet, respectively.   
 
The total surface area of the lakes is approximately 275 acres.  The watershed of the six-lake 
system is approximately 1,200 acres of gentle, rolling topography that was historically part of the 
Mississippi River floodplain prior to the construction of the existing Mississippi River levee 
system.  There is approximately a 36 foot elevation difference between the lake bottom to the 
hills north and west of the University Lakes (Malone et al. 1985).  Approximately 140 outflows 
(not all sites confirmed or discovered) enter the lakes from storm drains of the watershed 
(Figure 2).    
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Figure 2.  Stormwater Outfalls within the Lakes District  

 
In the 1930s, Corporation Canal was built to reroute runoff from the urban area of Baton Rouge 
around the lakes (Malone et al. 1985).  The canal is located on the west and south sides of 
University Lake and drains into Bayou DuPlantier downstream of the lakes system.  Two of the 
lakes, Campus and College Lake, drain into Corporation Canal and are not connected to the 
other lakes.  The remaining four lakes are connected through a series of culverts and risers with 
ultimate outflow from University Lake into Bayou DuPlantier through a spillway.  Spillways are 
used to maintain pool stage and are located in the southern portion of City Park and University 
Lake.  A force main runs through the northern portion of University Lake.       
 
City Park Lake is approximately 54 acres and receives approximately 50 percent of the total 
inflow to the lakes from an approximately 474-acre watershed.  Most of the inflow enters the 
lake from the upstream portion of Bayou DuPlantier through City Park.  The lake has an 
average depth of three feet with a mean hydraulic retention time of approximately 56 days 
(Malone et al. 1991).  The hydraulic retention time is the time it takes for a particle of water to 
make its way through the system in question.  The higher this value the longer the system has 
to process out the nutrients.  The average depth of City Park Lake is 3.5 feet to the clay layer 
and 2.0 feet to the unconsolidated layer that lies on top of it (Figure 3).  The unconsolidated 
layer is a low density layer composed of mostly organic material and other debris that sits on top 

Malone et al., 1988 
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of the native clay lake bottom.  Water content of the unconsolidated layer averaged 135%.  City 
Park Lake has a water volume of 448,800 m3.            
 
Crest Lake is approximately nine acres in size with limited runoff inflow from an approximate 
15-acre drainage basin.  The lake does receive wind-driven flows through culverts from 
University Lake when winds are out of the south.  The lake has an average depth of four feet 
with a hydraulic retention time of 561 days (Malone et al. 1985).   
 
University Lake is the largest lake of the system at approximately 196 acres in size.  The 
watershed is approximately 1,071 acres and includes the City Park Lake, Crest Lake, and Lake 
Erie watersheds.  The average depth of University Lake is 3.8 feet to the clay layer and 2.1 feet 
to the upper layer (Figure 3).  The unconsolidated layer is a low density layer composed of 
mostly organic material and other debris that sits on top of the native clay lake bottom.  Water 
content of the unconsolidated layer averaged 135%.  University Lake has a water volume of 
2,642,800 m3.              
 
Lake Erie is a small arm of City Park Lake that is approximately four acres in area.  The 
watershed is approximately 103 acres and the lake has an average depth of two feet with an 
average hydraulic retention time of 14 days (Malone et al. 1985).   
 
Campus Lake is located on the southern end of the system and is approximately seven acres 
in area.  The watershed is approximately 105 acres of the LSU campus. The lake has an 
average depth of 1-2 feet with an average hydraulic retention time of 50 days (Malone et al. 
1985).  Campus Lake drains into Corporation Canal and thus is not hydraulically connected to 
any of the other lakes within the lake system.  
 
College Lake is southeast of Campus Lake and is approximately five acres in size with a 
watershed of approximately 65 acres.  The lake has an average depth of four feet and an 
average hydraulic retention time of 40 days (Malone et al. 1985).  College Lake is also not 
hydraulically connected to the other lakes, but drains into the Corporation Canal.  
 
Corporation Canal is a drainage canal located along the west and south sides of University 
Lake, designed to route rural runoff past the lake system into the southern portion of Bayou 
DuPlantier.  The canal is normally very shallow (approximately 1 – 2 ft.) except just after rain 
events.  Large amounts of trash and urban debris build up within the canal from upstream 
disposal (Figure 4).  Corporation Canal joins up with the southern portion of Bayou DuPlantier, 
outside of the lake system, just past the spillway located in the southern portion of University 
Lake.   
 
Bayou DuPlantier is a shallow drainage system that enters the project area through City Park 
in the northern portion of City Park Lake and exits the system through the southern spillway in 
the south end of University Lake.  Corporation Canal joins Bayou DuPlantier just beyond the 
southern spillway, outside of the lakes system.  Bayou DuPlantier is approximately 1 to 2 feet in 
depth with very little flow except after rain events.  Corporation Canal has a much larger 
upstream watershed for the lower portion of the bayou and therefore has the greater effect.  As 
a result, debris is often introduced to Bayou DuPlantier from Corporation Canal (Figure 4).   
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Figure 3.  Bathymetric Data of the Lakes District  
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Figure 4.  Debris that Enters South Bayou DuPlantier from Corporation Canal 
 

Aquifers  
 
Groundwater in the vicinity of the project area comes from the Chicot Equivalent aquifer system.  
This aquifer system is composed of Pleistocene-aged aquifers of the New Orleans area, the 
Baton Rouge area, and St. Tammany, Tangipahoa, and Washington parishes.  The aquifers are 
located in Pleistocene alluvial and terrace deposits.  The sedimentary sequences containing the 
aquifer system are subdivided into several aquifer units separated by confining beds.  The 
aquifers are moderately well- to well-sorted and consist of fine sand near the top, grading 
downward into coarse sand and gravel.  The aquifers are typically confined by silt and clay 
layers. 
 
The deposits that comprise the individual aquifers are not readily differentiated at the surface 
and act in effect as a single hydraulic system containing several hydrologic zones in the 
subsurface.  The Mississippi River Valley is entrenched into the Pleistocene strata in the 
western part of the system, resulting in water movement between the river and the aquifer 
system.  Recharge of the Chicot Equivalent aquifer system occurs primarily by the direct 
infiltration of rainfall in interstream, upland outcrop areas, by the movement of water between 
aquifers, and between the aquifers and the Mississippi River.  Hydraulic conductivity ranges 
from 10-200 feet/day. 
 
The freshwater interval of the Chicot Equivalent aquifer system has a thickness range of 50-
1,100 feet.  The maximum depths of freshwater in the system range from 350 feet above sea 
level to 1,100 feet below sea level (bsl). The USGS has 25 monitoring wells in the Chicot 
Equivalent aquifer system.   
 
The Pliocene-aged Evangeline Equivalent aquifer system and the Miocene-aged Jasper 
Equivalent aquifer systems are also present in the vicinity of the project area.  These aquifer 
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systems underlie the Chicot Equivalent aquifer system and occur in the Baton Rouge area and 
St. Tammany, Tangipahoa, and Washington parishes.  The hydraulic conductivity varies from 
10-200 feet/day for both aquifer systems. The maximum depths of freshwater range from 
0-2,500 feet bsl for the Evangeline Equivalent aquifer system to 500-3,200 feet bsl for the 
Jasper Equivalent aquifer system. The range of thickness of the freshwater interval is 50-1,500 
feet for the Evangeline Equivalent aquifer system and 1,600-2,350 feet for the Jasper 
Equivalent aquifer system.  The USGS has 15 monitoring wells in each aquifer system.  
 
General Conditions 
 
The most noteworthy trend in hydrological characteristics of the Lakes District since the 
previous project is the decrease in lake depth due to the buildup of organics.  This trend had 
been noticed in certain areas within a few years of a deepening project:  Malone et al. (1990) 
related: 
 

A two-man canoe was used to collect samples from the sites (at University Lake). . . A 
“deep” location (5.5 feet deep) was sited approximately 500 feet from the north bank of 
the park, representing the greatest depth that could be found.  This contrasted with 
expected depths of 9.75 feet from the bathymetric maps prepared during restoration.   
 

Some organic sedimentation of the lakes appears to have occurred and continues to occur in a 
few areas from the buildup of dead plant life such as tree limbs and algae along with bank 
erosion.  Core samples collected from University and City Park Lakes show a layer of organic 
and sedimentary debris on top of the clay bottom.  Over time, this low density debris drifts 
towards the deeper holes within the system, causing a decrease in lake depth.   
 
The Lakes District is comprised of six drainage basins (Figure 5):  University Basin (479 acres), 
City Park Basin (474 acres), Campus Basin (105 acres), Erie Basin (103 acres), College Basin 
(65 acres), and Crest Basin (15 acres).  
 
The average annual rainfall (at the Baton Rouge Airport) is 63 inches. For this urban watershed 
the annual volume of runoff is 40% of the annual rainfall. The average annual inflow is 2,108 
acre-feet. The lake volume with the project is approximately 1,000 acre-feet. 
 
The Lakes District is located in the FEMA 100-year flood plain. The Base Flood Elevation (BFE) 
is 25 feet. Flood Insurance Rate Maps (FIRM) 22033C0245E and 2203C0265E shows the 25 
feet BFE begins approximately 4 miles downstream on Dawson Creek. The University Lake and 
City Park Lake discharge into Bayou Duplantier. Bayou Duplatier is a tributary stream of 
Dawson Creek. The FEMA Flood Insurance Study (FIS) clearly shows that the lake area is 
subject to backwater flooding.  
 
The 100-year flood stages in University and City Park Lakes are not controlled by the spillway 
and outlet structure. The lake system has a drainage area of 1,004 acres and approximately 
935 acre feet of storage at the BFE of 25 feet. The lake system rarely fluctuates more than two 
feet from the normal pool elevation.  
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Figure 5.  Lake District Drainage Basins 
 

Reich Associates, 1991 
GEC, Inc., 2005 

 

University Basin  479 ac 
City Park Basin  474 ac 
Crest Basin              15 ac 
Erie Basin            103 ac 
Campus Basin   105 ac 
College Basin     65 ac 
Corporation Canal 1175 ac 
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9.3 Topography 
 
The project area has an average elevation of approximately 35 feet above sea level.  No 
significant topographic variation was noted in the surrounding property either in the historical 
records review or in the site reconnaissance.   
 
9.4 Bathymetry 
 
The existing bathymetric data representing the depth to the unconsolidated layer are depicted in 
Figure 3. In October of 2007, depth measurements were gathered at various points throughout 
the Lakes District to get a general idea of the existing bathymetry.  These measurements were 
collected by hand with a collapsible survey rod to the clay bottom of University and City Park 
Lake.  Once it was determined that an unconsolidated layer existed over the entire lake 
bottoms, it became necessary to collect more data.  Therefore, in October 2007, additional data 
was gathered, by recording the depth to the unconsolidated layer and the clay layer.  This was 
done by utilizing a long metered dow rod with a perpendicular piece of plywood, capable of 
detecting the soft upper layer.  Elevation measurements from the pool stage were collected at 
560 points within University and City Park Lake.  Table 1 lists water volumes and average 
depths for the lakes within the system. Based on field measurements University Lake has an 
average depth to the unconcluded layer of 2.1 feet, while City Park has an average depth of 2.0 
feet.  
 

Table 1.  Existing Bathymetry within the Lakes District 
 

Lake Volume (Cubic Yards) Average Depth (ft.) Maximum Depth (ft.) 

University 1,053,665 2.1   

City Park 178,934 2.0   

Crest 30,776 5.4   

Erie 13,541 2.2   

Campus 48,000 3.0   

College 24,612 4.0   

 
9.5 Geology 
 
The most significant geomorphologic features in the project area are the lakes that comprise the 
University Lake complex.  These lakes were formed in the early 20th century and do not 
represent naturally occurring geomorphologic features. No other significant geomorphologic 
features are present in the project area.  
     
Surface sediments at the project site and the surrounding area are primarily composed of river 
alluvium deposited by the Mississippi and proto-Mississippi River Complex.  The surface 
deposits are underlain by approximately 34,000 feet of sediment and sedimentary rock.  
Sandstone, siltstone, and claystone account for virtually all the sedimentary rocks.  These 
sediments record the outward progression of the Gulf Coastal Plain and, in the case of 
Pleistocene sediments, the outward building of the Mississippi and proto-Mississippi River 
Complex.  The Baton Rouge Fault is located approximately a quarter mile north of City Park 
Lake.  
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9.6 Vegetation 

 
There are two distinct vegetative zones (bank and littoral) that comprise the littoral area 
surrounding the lake system and significantly influence the lakes overall habitat value, water 
quality, maintenance needs, and aesthetical value.  These vegetative zones are described as:  
 
 

 Bank – Marginally wet to non-wet upland along the lakes shoreline. 
o     Existing Vegetative Composition:  

65 percent turf grasses  
15 percent Chinese tallow (Triadica Sebifera),   
10 percent water oak (Quercus nigra) 
 5 percent bald cypress (Taxodium distichum) 
 5 percent live oak (Quercus virginiana) 
 5 percent non-native ornamentals 
 

 Littoral- Shallow water area to the marginally wet area along the shoreline. 
o Existing Vegetative Composition  

90 percent elephant’s ear or coco yam (Colocasia esculenta) 
5 percent buttonbush (Cephalanthus occidentalis) 
5 percent bald cypress (Taxodium distichum) 

 
Bank Zone:  The bank-zone habitat is composed primarily of turf grass, with scattered native 
trees and ornamental shrubs.  Since the habitat within the bank zone contains some native 
trees such as water oak, live oak, and bald cypress, the habitat value is fair.  Some mammals, 
birds, and waterfowl use this area.  The shade and the acorns provided by the oak trees benefit 
local squirrels and flying squirrels, the non-migratory birds, and some resident waterfowl.   
The lake system is located in southern Louisiana near the Mississippi River, a major flyway for 
migratory birds, neo-tropical songbirds, and migratory waterfowl. The diversity of wildlife and 
bird species visiting the lake could be higher.  However, the bank zone does not contain the 
types of native vegetation favored by most native species, so there is little food, shelter, and 
nesting habitat available for them.  As a result, a limited diversity of wildlife is present within the 
bank zone of the lake system.      
 
The aesthetical value of bank zone is limited to a traditional/conventional style landscape with 
sparse planning.  There is little to no organization of the vegetation or vegetation types within 
the landscape.  The vegetative composition appears to be random and uncontrolled.  A lake 
system surrounded by high amounts of turf grass generally has a lower overall aesthetical value 
than one surrounded by trees.  Except for the cypress, live oak, and water oak trees, the 
aesthetic value is medium.  
  
Littoral Zone: The habitat value in the littoral zone is very low.  There is almost no biodiversity 
within this zone of the shoreline.  Nearly 100 percent of the existing habitat in the littoral zone is 
occupied by one non-native plant species, the elephant’s ear (Colocasia esculenta).  The 
elephant’s ear, an emergent wetland plant from the West Indies, grows along shorelines in 
shallow water and has become an invasive plant within the lake system.  It provides little to no 
habitat value or ecological benefit for local wildlife, birds, migratory birds and waterfowl, aquatic 
macroinvertebrate, or native fish within the lake system.  Field studies have shown that the 
populations of native fish, amphibians, and aquatic macroinvertebrate are nearly non-existent in 
locations where elephant’s ear grows (Southwest Florida, Water Management District 2004). 
Elephant’s ear contains a toxic sap that stings to the human touch, and likely to lake inhabitants.  
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Small amounts of cutgrass grow around the lakes as well.   Very few native plant species grow 
in the littoral zone and do not appear to be of much benefit.  The habitat does not support 
natural predators of mosquitoes, such as the dragonfly, mosquito fish, and frog.      
 
9.7 Fish Habitat 
 
Periodic sampling in University Lake has been conducted by the LDWF.  Table 2 contains a list 
of fish species reported from University Lake in various studies.  In 1997, rotenone was used 
near the spillway.  Species collected (in descending order) included gizzard shad, channel 
catfish, bluegill, longear sunfish, threadfin shad, orangespotted sunfish, yellow bullhead, brown 
bullhead, golden shiner, miscellaneous minnows, and black bullhead.  Shoreline seine 
collections in 1983 included sunfish (Lepomis spp.), channel catfish, yellow bullhead, threadfin 
shad, mosquitofish, and common carp.  The department currently monitors lake fish populations 
using electroshocking.  They primarily collect data only on sportfish (largemouth bass, channel 
catfish, black crappie, and white bass), although occasionally forage fish surveys are performed 
where all sportfish and any fish less than six inches are sampled.  Additional species collected 
in forage fish surveys include bluegill, golden shiner, threadfin shad, and longear sunfish.      
 
Historically, the LDWF has been stocking University and City Park Lakes off and on since at 
least 1984.  Species stocked included channel catfish, blue catfish, Florida largemouth bass, 
hybrid striped bass, and sunshine bass.  Largemouth bass and hybrid striped bass are generally 
stocked in the spring, while catfish and bluegill are primarily stocked in the fall (Kristi Butler, 
LDWF’s Booker Fowler Fish Hatchery, pers. comm.).   
 
Fishing has been a popular recreational activity in the past.  City statutes (City Code 1951, Title 
3, § 74; Ord. No. 7403, § 1, 1-11-84) prohibit commercial fishing and the use of fishing gears 
other than rods, reels, and poles. People generally fish along the banks of the lakes, although 
fishing is prohibited (City Code 1951, Title 3, § 74; Ord. No. 7403, § 1, 1-11-84) along or on the 
banks of University Lake bordering the main campus of LSU.  City statutes (City Code 1951, 
Title 3, § 77; Ord. No. 7403, § 1, 1-11-84) also prohibit the use of motorboats or any motor other 
than an electric trolling motor on City Park and University Lakes. A creel survey conducted in 
the summer of 1985 found fishermen either had no catch, bream or catfish.  The fifth-largest 
largemouth bass (15.38 lbs) caught in Louisiana was caught in University Lake in June 1992. 
 
While the lakes lack any noticeable underwater vegetation, cypress stumps remaining from the 
clearing of the original swamp remain throughout the lake system, adding structure for various 
species of fish. 
 
Low levels of dissolved oxygen result from decaying sediments already in the system and 
organics entering the system in the form of fertilizers, detergents, and grass and leaf litter from 
residential and golf course lawn maintenance along with decaying algae blooms. Oxygen levels 
throughout the water column may approach zero mg/l at night (Malone et al. 1991).  These 
conditions tend to favor fish able to survive low oxygen conditions.    
 
In shallow water habitats with low water flow, water temperatures are affected by ambient air 
temperatures and the amount of the waterbody exposed to sunlight.  Water temperatures are 
especially high during the summer months when the days are longer, air temperatures are high, 
and sunlight penetration is at its highest.  Little deep-water habitat is present in the lakes to 
provide thermal refuge for fish populations.   
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According to the LDWF, various lakes within the Lakes District periodically experience fish kills 
during the summer months; the most recent occurred in early June 2003, where an estimated 
150,000 fish perished.  A fish kill also occurred in the lower portion of Bayou DuPlantier in the 
winter of 2007.  The downstream portion of the Lakes District has experienced recent fish kills 
as well.  As opposed to the larger waterbodies within the lake system, this area is subject to low 
flow conditions and excessive amounts of trash entering the lower portion of the bayou from 
Corporation Canal.   
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Table 2.  Sampling Conducted by LDWF 
 

Common name Scientific name Stocked 

  Univ. Lake City Park L. 

Bowfins (Amiidae)   

bowfin Amia calva   

Gars (Lepisosteidae)   

spotted gar Lepisosteus oculatus   

Freshwater eels (Anguillidae)   

American eel Anguilla rostrata   

Herrings (Clupeidae)   

gizzard shad Dorosoma cepedianum   

threadfin shad D. petenense   

Carps and minnows (Cyprinidae)   

fathead minnow Pimephales promelas   

golden shiner Notemigonus crysoleucas   

common carp Cyprinus carpio   

goldfish Carassius auratus   

Suckers (Catostomidae)   

buffalo Ictiobus sp.   

Bullhead catfishes (Ictaluridae)   

black bullhead Ameiurus melas   

yellow bullhead A. natalis   

blue catfish Ictalurus furcatus  * 

channel catfish I. punctatus * * 

Brown bullhead I. nebulosus   

black bullhead I. melas   

flathead catfish Pylodictis olivaris  * 

Silversides (Atherinopsidae)   

inland silverside Menidia beryllina   

Livebearers (Poecillidae)   

western mosquitofish Gambusia affinis   

sailfin molly Poecilia latipinna   

Sunfishes (Centrarchidae)   

green sunfish Lepomis cyanellus   

orangespotted sunfish L. humilis   

longear sunfish L. magalotis   

warmouth L. gulosus   

bluegill L. macrochirus   

redear sunfish L. microlophus   

black crappie Pomoxis nigromaculatus   

largemouth bass Micropterus salmoides   

Florida largemouth bass Micropterus salmoides floridanus * * 

white bass Morone chrysops   

hybrid striped bass or 
Palmetto bass  

(Morone saxatilis x M. chrysops) 
* * 

sunshine bass (Morone chrysops x M. saxatilis)   * * 

drums (Sciaenidae)   

Freshwater drum Aplodinotus grunniens   
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9.8 Wildlife Habitat 
 
Based on the community habitat suitability index relationships shown in Section 13.2.1 of this 
report, the Lakes District currently provides little fish habitat and poor-to-moderate habitat for 
wildlife and birds.  The existing littoral zone, which comprises approximately 2 percent of the 
lake system, provides little to no fish habitat and poor-to-moderate wildlife habitat.  It is has an 
erosive bank, exotic vegetation, and a very shallow depth near shore.   In addition, the lake 
system could provide an urban refuge for various wildlife populations (Table 2).   
 
The lake system is located within the Mississippi Flyway, considered a major transportation 
artery for numerous species of migratory birds.  Various waterfowl using the lakes include 
mallards, wood ducks, ring-neck ducks, gadwalls and assorted domestic ducks. Other species 
of bird also occur within portions of the study area, such as neo-tropical migrants that stop in the 
area each year during migration.  Belted kingfishers and wading birds such as the great blue 
heron, snowy egret, great egret, little blue heron, and white ibis forage for small fish in the 
shallow portions of the lakes as well.  White pelicans frequent the lakes in the winter months.   

 
Table 3.  Potential Wildlife within the Lakes District 

 
Common Name Scientific Name 

BIRDS 

Pelicans and their Allies  

American White Pelican Pelecanus erythrorhynchos 

Double-crested Cormorant Phalacrocorax auritus 

Herons, Egrets, and Allies  

Great Blue Heron Ardea herodias 

Great Egret Ardea alba 

Snowy Egret Egretta thula 

Little Blue Heron Egretta caerulea 

Ibis, Spoonbill, and Stork  

White Ibis Eudocimus albus 

Waterfowl  

Fulvous Whistling-Duck Dendrocygna bicolor 

Black-bellied Whistling Duck Dendrocygna autumnalis 

Wood Duck Aix sponsa 

American Black Duck Anas rubripes 

Mottled Duck Anas fulvigula 

Mallard Anas platyrhynchos 

Gadwall Anas strepera 

Ring-necked Duck Aythya collaris 

Ruddy Duck Oxyura jamaicensis 

Kingfishers  

Belted Kingfisher Megaceryle alcyon 

Wrens  

Tufted Titmouse Baeolophus bicolor 

Carolina Chickadee Poecile carolinensis 

Bluebirds, Thrushes and Robins  

American Robin Turdus migratorius 

Thrashers  

Northern Mockingbird Mimus polyglottos 

Warblers  

Yellow-rumped Warbler Dendroica coronata 
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Common Name Scientific Name 

MAMMALS 

Marsupials  

Virginia Opossum Didelphis marsupialis 

Edentates  

Nine-banded armadillo Dasypus novemcinctus 

Bats  

Red Bat Lasiurus borealis 

Seminole Bat Lasiurus seminolus 

Yellow Bat Lasiurus ega 

Carnivores  

Raccoon Procyon lotor 

Rodents  

Marsh Rice Rat Orysomys palustris 

Fulvous Harvest Mouse Reithrodontomys fulvescens 

Hispid Cotton Rat Sigmodon hispidus 

Muskrat Ondatra zibethicus 

House Mouse Mus musculus 

Black Rat Rattus rattus 

Norway Rat Rattus norvegicus 

Nutria Myocastor coypus 

Gray Squirrel Sciurus carolinensis 

Fox Squirrel Sciurus niger 

Lagomorphs  

Eastern Cottontail Sylvilagus floridanus 

REPTILES AND AMPHIBIANS 

Alligators  

American Alligators  Alligator mississippiensis 

Lizards  

Green Anole Anolis carolinensis 

Broadhead Skink Eumeces laticeps 

Turtles  

Snapping Turtle Chelydra serpentina 

Alligator Snapping Turtle Macroclemys temminckii 

Mississippi Mud Turtle Kinosternon subrubrum hippocrepis 

Common Slider Trachemys scripta 

Painted Turtles Chrysemys picta 

Stinkpot Turtle Sternotherus odoratus 

Snakes  

Southern Water Snake Nerodia fasciata 

Mississippi Green Water Snake Nerodia cyclopion 

Diamondback Water Snake Nerodia rhombifer 

Western Ribbon Snake Thamnophis proximus proximus 

Common Kingsnake Lampropeltis getula 

Western Cottonmouth Agkistrodon piscivorus leucostoma 

Yellow-bellied Water Snake Nerodia erythrogaster flavigaster 

Salamanders  

Three-toed Amphiuma Ampiuma tridactylum 

Frogs and Toads  

Gulf Coast Toad Bufo valliceps valliceps 

Northern Cricket Frog Acris crepitans crepitans 

Green Treefrog Hyla cinera 

Eastern Narrow-mouthed Toad Gastrophryne carolinensis 
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Common Name Scientific Name 

Bullfrog Rana catesbeiana 

Bronze Frog Rana clamitans clamitans 

CRUSTACEANS 

Red Swamp Crayfish Procambarus clarkii 

 
Sources:  U.S. Fish and Wildlife Service; and G.E.C., Inc. 
 
The American white pelican and double-crested cormorant also frequent the lakes to forage and 
rest. The forested portions on the edge of the lakes provide habitat for a wide variety of 
migratory songbirds such as the American robin, Carolina chickadee, tufted titmouse, 
mockingbird and yellow-rumped warbler.  Amphibians expected to occur within the littoral zone 
include the three-toed amphiuma, Gulf Coast toad, eastern narrow-mouth toad, green treefrog, 
cricket frog, bronze frog, and bullfrog.  Reptiles likely found in the project area include red-eared 
turtle, painted turtle, Mississippi mud turtle, stinkpot, various snapping turtles, green anole, 
broad-headed skink, alligator, western ribbon snake, speckled kingsnake, western cottonmouth, 
and various water snakes.  
 
Game mammals occurring in the project area include eastern cottontail, gray squirrel and fox 
squirrel.  Furbearers include nutria and raccoon.  Other land mammals in the area include 
various species of bats, rodents, opossum and the nine-banded armadillo. 

 
9.9 Threatened and Endangered Species 
 
An analysis of potential effects on threatened and endangered (T&E) species within the vicinity 
is included pursuant to the requirements of the NEPA of 1969, 42 U.S.C. section 4321, et seq.  
Additional jurisprudence includes the Endangered Species Act of 1973 (PL 93-205; 16 U.S.C. 
1531 et seq., as amended); the Fish and Wildlife Conservation Act of 1958 (PL 85-624; 16 
U.S.C. 661 et seq.); La. Civ. Code Ann. Art. 56, secs. 1901 to 1907; article VI of the U.S. 
Constitution; the Marine Mammal Protection Act of 1972; and the Bald Eagle Protection Act of 
1940. Threatened (T) or endangered (E) 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 them and their habitats.  All T&E 
species analyses were coordinated with the USFWS and the NMFS in order to determine 
relevance with each proposed action.  
 
The T&E species that may be present in East Baton Rouge Parish are listed in Tables 3 and 4.  
Table 5 shows examples of recognized T&E state species.    

 
Table 4.  Threatened (T) and Endangered (E) Species in East Baton Rouge Parish 

 

 
Common Name 

 
Scientific name 

Federal 
Status 

 
State Status 

West Indian Manatee Trichechus manatus E E 

Gulf sturgeon Acipenser oxyrinchus desotoi T T 

Pallid Sturgeon Scaphirhynchus albus E E 

Inflated Heelsplitter Mussel Potamilus inflatus T T 

 
Source:  United States Fish and Wildlife Service (USFWS; April 2003). 
 
 

http://www.fws.gov/clams.html#Lnk16
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Of the four T&E species, none would be observed within the project area because the Lakes 
District is an urban shallow hypereutrophic subtropical lake system that is landlocked.  In 
Louisiana, Inflated Heelsplitter Mussels are found in water with stable sand or silt bottoms in the 
Amite River.  The remaining T&E species have no preferred habitat within the Lakes District and 
cannot migrate into the lakes.    
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Table 5. 
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Table 5 (cont'd). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



21 

 

Table 5 (cont'd). 
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9.10    Water Quality 
 
In the early 1930’s, the Lakes District was formed when an existing bottom land swamp was 
logged and water control structures were installed.  Development around the lakes increased 
over the next 40 years, which resulted in the introduction of increased non-point source runoff 
into the system.  In the 1970’s, phytoplankton blooms began to occur in the lakes, which 
eventually lead to periodic fish kills.  In 2002, The Lakes were characterized as hypereutrophic 
by Rusch and Ruley; the system experienced high concentrations of algal blooms during the 
summer, which led to a collapse in dissolved oxygen levels and continued fish kills (Ruley and 
Rusch 2002).   
 
Measurements of total phosphorus have been recorded in the Lakes District for over 20 years.  
In general, phosphate concentrations were reduced from approximately 0.6 milligrams per liter 
(mg/l) prior to the restoration of the lakes in 1977, to levels below 0.4 mg/l in 1984, but 
concentrations have increased since that time (Mericas and Malone 1984).  Present 
concentrations are similar to pre-restoration levels.  The State of Louisiana and the EPA are 
reevaluating the numeric criteria for nutrients in this ecoregion, but for comparison purposes, the 
previous (1986) numeric criterion for total phosphorus was 0.5 micrograms per liter (µg/l).  Past 
studies have indicated that the probability of fish kills in the Lakes District increase once total 
phosphorus levels exceed 0.4 mg/l (Mericas and Malone 1984).   
 
Nitrogen concentrations, however, have not approached the pre-restoration conditions.  For 
example, total Kjeldahl nitrogen (TKN), which was approximately 6.0 mg/l prior to the 1977 
restoration, remains at less than 1.0 mg/l.  This may be due to the reduction in agricultural 
facilities located directly adjacent to the lakes over the past 20 years.    
 
Ruley and Rusch (2002) concluded that whereas the pre-construction condition was 
phosphorus-limited and favored the development of phytoplankton in City Park Lake, the current 
condition is nitrogen-limited and favors development of filamentous algae.  Therefore, a shift 
has taken place from nutrient loading to phosphorus loading.    
 
Sources of nutrients include non-point source runoff including lawn and golf course fertilizers, 
sewage overflows, and road, highway, and bridge runoff.  More details regarding nutrient levels 
within the lake system can be found in section 13.3 of this report.    
 
Dissolved oxygen concentrations and pH follow the classic characteristics of eutrophic waters 
and vary widely on a diurnal basis.  Photosynthetic activity in mid-afternoon on a warm, sunny 
day will result in supersaturated oxygen concentrations and elevated pH.  By early morning, 
algal respiration can reduce dissolved oxygen to concentrations of 3.0 mg/l or less.  Increased 
carbon dioxide in the water results in low pH measurements.  Further information regarding 
dissolved oxygen levels in the lake system can be found in section number 13.4.1 of this report. 
 
According to local residents and LDWF biologists, the lower portion of Bayou DuPlantier exhibits 
some of the worst water quality conditions within the project area, and fish kills occur frequently.  
A fish kill was last observed in the early winter of 2007 (Figure 6).  These conditions are mainly 
due to the lack of flow within this portion of the bayou as well as the high amounts of trash and 
debris introduced through Corporation Canal after large rain events.  These conditions result in 
low dissolved oxygen levels, particularly during the warmer months.    
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Figure 6.  Fish Kill in Bayou DuPlantier 
 
Standards have been established for bacterial indicators of sewage contamination in waters.  
The numeric standard for fecal coliform bacteria in Louisiana is 400/100 milliliter (ml) for primary 
contact recreation (swimming, wading, etc.) and 2000/100 ml for secondary contact recreation 
(fishing, boating, etc.). Although Louisiana does not have numeric standards for E. coli, the EPA 
has suggested that a standard of 126/100 ml for primary contact recreation in fresh water.  The 
following average concentrations of fecal coliform bacteria and E. coli were recorded from June 
19 through October 30, 1990, by Malone et al. 1991 (Table 4). 
 

Table 6.  Average Fecal Coliform Concentrations 
 

     Location        Fecal Coliforms          E. coli 

Crest Lake 20,047/100 ml 9,857/100 ml 

Erie Lake 47,852/100 ml 19,169/100 ml 

University Lake 6,077/100 ml 1,269/100 ml 

City Park Lake 25,412/100 ml 12,875/100 ml 

Campus Lake 37,729/100 ml 15,750/100 ml 

College Lake 37,356/100 ml 21,846/100 ml 

 
The source of sewage is apparently from overflows and leaks from the sanitary sewerage 
system in the drainage basin of the lake system.  Many repairs have been made since 1991.  
The LDEQ was contacted regarding the fecal coliform counts and no new data was available.  
The lakes are not currently posted and the general consensus is that, since the repairs, 
conditions have improved.       
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9.11     Sediment Quality 
 
Limited information is available on sediment quality or characteristics. The LDEQ has sampled 
sediments in City Park Lake and University Lake for mercury contamination.  LDEQ (2000) 
reported the level of mercury in University Lake sediments was 0.046 micrograms per kilogram 
(µg/kg) as mercury dry weight per weight of sediment, and in City Park Lake sediments was 
0.069 µg/kg as mercury dry weight per weight of sediment, which falls well below the RECAP 
standard of 2.3E+03 µg/kg. 
 
Composite sediment samples were collected within the Lakes District in October 2006, to be 
analyzed for metals (including mercury), semi-volatile organic compounds (including 
polyaromatic hydrocarbons (PAHs)), PCBs, and organochlorine pesticides.  Analyses of the soil 
samples indicate that lead slightly exceeded the RECAP screening standard for soil protective 
of groundwater in two locations; chromium in one location; and that Aroclor 1260, a 
polychlorinated biphenyl (PCB), exceeds the RECAP screening standard for soil protective of 
groundwater in two locations as well.  For further sediment information see Section 9.0 and 
Appendix C of this report.    
 
The sediments within the lake system are primarily composed of grey clay with silt and organics 
mixed within.  Over time, organics tend to build up and decay on the upper layer of these 
sediments, creating what is referred to as the unconsolidated sediment layer (Figure 7).  Based 
on measurements taken in the field, this layer was found to range from six inches to several feet 
in depth. The unconsolidated layer is less dense than the clay bottom and tends to migrate to 
the deeper areas of the lakes.  This layer of material serves as a nutrient sink for phosphorus 
that enters the system through non-point source runoff.  Phosphorus binds to the iron contained 
within the layer, creating a nutrient sump that participates in a continual exchange of 
phosphorus between the sediment and the water column. In the summer months when mean 
water column temperatures are increased and dissolved oxygen levels are lower, the flux of 
phosphorus from the sediments into the water column increases.  This leads to a greater 
likelihood of algal blooms and eutrophication.   Some sediment is also introduced to the lake 
bottom from the continual erosion of the bank edges.     
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Figure 7.  Core Representing The Unconsolidated Layer 
 

9.12 Air Quality 
 
The Clean Air Act Amendment of 1990 directed the EPA to establish National Ambient Air 
Quality Standards (NAAQS) for all regulated air pollutants.  Federal air quality standards have 
been established for six pollutants:  
 

 Carbon monoxide (CO);  

 Nitrogen dioxide (NO2); 

 Ozone (O3);  

 Sulfur oxides (commonly measured as sulfur dioxide [SO2]);  

 Lead (Pb);  

 Particulate matter no greater than 2.5 micrometers (µm) in diameter (PM2.5); and 

 Particulate matter no greater than 10 µm in diameter (PM10).   
 
These pollutants are known as criteria air pollutants. 
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The EPA classifies air quality by Air Quality Control Region (AQCR) according to whether the 
region meets primary and secondary air quality standards.  An AQCR, or portion of an AQCR, 
may be classified as attainment, nonattainment, or unclassified.  Attainment indicates that air 
quality for one or more criteria air pollutants within the region is within NAAQS values.  
Nonattainment indicates that regional air quality for one or more criteria air pollutants is not 
within NAAQS values.  Unclassified indicates that air quality within the region cannot be 
classified (generally because of lack of data).  A region designated as unclassified is treated as 
an attainment region.  The project area is located in the Southern Louisiana-Southeastern 
Texas AQCR. 
 
The EPA’s AirData database contains measurements of air pollutant concentrations for the 
entire United States.  The measurements include both criteria air pollutants and hazardous air 
pollutants and are compared against the NAAQS specified by the EPA.   The AirData database 
was queried for air quality data within the project area for the interval 2002-2006.  Table 6 
presents air quality values provided by the AirData database for East Baton Rouge Parish.   
Each row of the table lists standards-related air pollution values for all six criteria pollutants for 
one year. The values shown are the highest reported during the year by all monitoring sites in 
the parish.   
 
As Table 6 illustrates, East Baton Rouge Parish is currently in nonattainment for O3.  No data 
are available regarding PM10 for the interval 2004-2006, and no data are available for Pb for the 
entire interval queried.  Additionally, although currently in attainment for PM2.5, the parish has 
been in nonattainment for this parameter in the past, and current levels are near the NAAQS 
limits.  The parish is currently in attainment for CO, NO2, SO2, and current levels for these 
parameters are well within NAAQS limits. 
 
The EPA Green Book Nonattainment Areas for Criteria Pollutants (Green Book) maintains a list 
of all areas within the United States that are currently designated nonattainment areas with 
respect to one or more criteria air pollutants.  Nonattainment areas are discussed by county or 
metropolitan statistical area (MSA).  MSAs are geographic locations, characterized by a large 
population nucleus, that are composed of adjacent communities with a high degree of social 
and economic integration.  MSAs are generally composed of multiple counties.  The project 
area is located within the Baton Rouge MSA, which includes the parishes of Ascension, East 
Baton Rouge, Livingston, and West Baton Rouge. 
 
The AirData database also provides annual summaries of Air Quality Index (AQI) values for 
counties or MSAs.  The AQI is an approximate indicator of overall air quality, because it takes 
into account all of the criteria air pollutants measured within a geographic area.  The AQI 
summary values include both qualitative measures (i.e., days of the year having good air 
quality) and descriptive statistics (i.e., median AQI value).  Table 6 is an AQI summary for East 
Baton Rouge Parish and the Baton Rouge MSA for the interval 2002-2006.   
 
As Table 7 indicates, air quality in the project area is generally good to moderate, with minimal 
periods in which air quality is classified as unhealthy for the general public or for sensitive 
groups.  Of the six criteria air pollutants, O3 and PM2.5 are most likely to occur within the project 
area.  As shown in Table 7, the air quality is within NAAQS limit for PM2.5 but exceeds the 
NAAQS limit for O3 in the project area. 
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Table 7.  Air Quality Values for East Baton Rouge Parish, Louisiana 

 

Year 

CO (ppm) 
NO2 

(ppm) 
O3 (ppm) SO2 (ppm) PM2.5 (µg/m

3
) PM10 (µg/m

3
) 

PB 
(µg/m

3
) 

2nd  
Max  
1-hr 

2nd  
Max  
8-hr 

Annual  
Mean 

2nd  
Max  
1-hr 

4th  
Max  
8-hr 

2nd  
Max  
24-hr 

Annual 
Mean 

98th 
Percentile 

Annual 
Mean 

2nd  
Max  
24-hr 

Annual 
Mean 

Quarterly 
Mean 

2002 5.8 3.7 0.018 0.131 0.083 0.017 0.003 29 12.9 44 21 --- 

2003 4.3 3.1 0.016 0.139 0.100 0.013 0.004 27 13.7 39 25 --- 

2004 3.8 2.7 0.016 0.141 0.091 0.019 0.004 29 12.6 --- --- --- 

2005 3.1 2.1 0.016 0.129 0.097 0.017 0.005 30 15.7 --- --- --- 

2006 4.4 3.3 0.015 0.124 0.092 0.014 0.004 34 14.2 --- --- --- 

NAAQS* 35 9 0.053 0.12 0.08 0.14 0.03 65 15 150 50 1.5 

 
Notes:  National Ambient Air Quality Standards (exceedences denoted by bold font). 
 

CO - Carbon Monoxide Air Quality Standards 

2nd Max 1-hr- Second-highest 1-hour average concentration (in ppm) for the year. This value, rounded to the nearest 1 ppm, should not 
exceed the level of the 1-hour standard (35 ppm). 
 
 2nd Max 8-hr- Second-highest nonoverlapping 8-hour concentration (in ppm) for the year. This value, rounded to the nearest 1 ppm, 
should not exceed the level of the 8-hour standard (9 ppm). AQS software computes an 8-hour average concentration for each hour of 
the day as a moving average of eight 1-hour values. Nonoverlapping means that the highest and second-highest 8-hour values do not 

have any hours in common - they are separated in time by at least eight hours. 
 

NO2 - Nitrogen Dioxide Air Quality Standard 

Annual Mean- Arithmetic average of all 1-hour values for the year. This value should not exceed that of the annual standard (0.053 
ppm). 
 

O3 - Ozone Air Quality Standards 

2nd Max 1-hr- The second-highest daily max value -- take the highest 1-hour value of each day, pick the second-highest of those values. 
This value, rounded to the nearest 0.01 ppm, should not exceed the level of the 1-hour standard (0.12 ppm). 
 
4

th
 Max 8-hr – The fourth-highest daily max value – take the highest 8-hour value of each day, pick the fourth-highest of those values.  

This value, rounded to the nearest 0.01 ppm, should not exceed the level of the 8-hour standard (0.08 ppm).  AQS software computes 
an 8-hour value for each hour of the day as a moving average of eight 1-hour values. 
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Table 7 (cont'd).  Air Quality Values for East Baton Rouge Parish, Louisiana 

 
SO2 – Sulfur Dioxide Air Quality Standards 

2
nd

 Max 24-hr- Second-highest 24-hour average concentration (in ppm) for the year. This value, rounded to the nearest 0.01 ppm, should 
not exceed the level of the 24-hour standard (0.14 ppm). AQS software computes a midnight to midnight 24-hour average value for each 
day from 1-hour values. 
 
Annual Mean – Arithmetic average of all 1-hour values for the year.  This value should not exceed the level of the annual standard (0.030 
ppm). 
 

PM2.5 – Particulate Matter smaller than 2.5 micrometers 

98
th

 Percentile- The 98
th
 percentile 24-hour value (in µg/m

3
). This value should not exceed the level of the 24-hour standard (65 µg/m

3
). 

The 98
th

 percentile value is higher than 98 percent of 24-hour values for the year. 
 
Annual Mean – Arithmetic mean of 24-hour values for the year.  This value should not exceed the level of the annual standard (15.0  
µg/m

3
). 

 

PM10 – Particulate Matter smaller than 10 micrometers 

2
nd

 Max 24-hr- Second-highest 24-hour value (in µg/m
3
) for the year. This value, rounded to the nearest 10 µg/m

3
, should not exceed the 

level of the 24-hour standard (150 µg/m
3
). 

 
Annual Mean – Weighted arithmetic mean of 24-hour values for the year.  The method of calculation compensates for scheduled 
sampling that did not occur.  This value should not exceed the level of the annual standard (50 µg/m

3
). 

 

Pb – Lead Air Quality Standards 

Quarterly Mean- Highest of the quarterly mean values. This value, rounded to the nearest 0.1 µg/m
3
, should not exceed the level of the 

quarterly standard (1.5 µg/m
3
). Each quarterly mean is the arithmetic average of 24-hour values for a calendar quarter: January-March 

(1), April-June (2), July-September (3), and October-December (4). 

 
Source:  EPA AirData Database, 2007.
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Table 8.  Air Quality Index Summary for East Baton Rouge Parish and the Baton Rouge MSA, Louisiana 
 

Year 

No. 
Days 
with 
AQI 

Number of Days when Air Quality Was AQI Statistics Number of Days when AQI pollutant was 

Good Moderate 

Unhealthy 
for 

Sensitive 
Groups 

Unhealthy Max 
90

th
 

percentile 
Median CO NO2 O3 SO2 PM2.5 PM10 

East Baton Rouge Parish 

2002 365 252 105 7 1 154 64 42 0 0 109 0 175 1 

2003 365 240 109 12 4 187 68 43 0 0 155 0 210 0 

2004 366 263 93 9 1 164 69 40 0 0 171 1 194 0 

2005 365 218 134 13 0 145 76 46 0 0 156 0 209 0 

2006 365 218 136 11 0 142 74 45 0 0 166 0 199 0 

Baton Rouge MSA 

2002 365 236 116 12 1 154 69 44 0 0 111 9 243 2 

2003 365 221 127 12 5 187 72 45 0 0 139 1 224 1 

2004 366 247 108 10 1 164 72 42 0 0 142 3 217 4 

2005 365 198 152 15 0 145 83 48 0 0 144 3 213 5 

2006 95 76 18 1 0 126 63 39 1 0 36 1 53 4 

Notes: Number Days with AQI 

 

Number of days in the year having an Air Quality Index value. This is the number of days on which measurements from any monitoring site in the county 
or MSA were reported to the AQS database. 

 

Number of Days when Air Quality was… 

These columns indicate how the daily AQI values for a county or MSA were distributed among four broad categories of air quality: 

Good 

Number of days in the year having an AQI value 0 through 50. 

Moderate 

Number of days in the year having and AQI value 51 through 100. 

Unhealthy for Sensitive Groups 

Number of days in the year having an AQI value 101 through 150. 
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Table 8 (cont’d).  Air Quality Index Summary for East Baton Rouge Parish and the Baton Rouge MSA, Louisiana 
 

Notes (cont’d): 

Unhealthy 

Number of days in the year having an AQI value 151 or higher. This includes the AQI categories unhealthy, very unhealthy, and hazardous. Very few 
locations (about 0.3 percent of counties) have any days in the very unhealthy or hazardous categories. 

 

AQI Statistics 

These columns provide simple statistical measures of the AQI values for a county or MSA: 

Max 

The highest daily AQI value in the year. 

The highest possible AQI value is 500. Rarely, a pollutant concentration exceeds the level equivalent to AQI 500. In these instances, AQI value is given 
as 501 to indicate greater than 500. 

90th percentile 

90 percent of daily AQI values during the year were less than or equal to the 90th percentile value. 

Median 

Half of daily AQI values during the year were less than or equal to the median value, and half equaled or exceeded it. 
 

Number of Days when AQI pollutant was... 

A daily index value is calculated for each air pollutant measured. The highest of those index values is the AQI value, and the pollutant responsible for the 
highest index value is the Main Pollutant.  The criteria pollutants used to calculate AQI are: 
 

CO - Carbon monoxide 

NO2 - Nitrogen dioxide 

O3 – Ozone 

SO2 - Sulfur dioxide 

PM2.5 - Particulate matter smaller than 2.5 micrometers 

PM10 - Particulate matter smaller than 10 micrometers 
 

Year 

Calendar year to which the AQI values pertain. 
 

Source:  EPA AirData Database, 2007. 
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9.13 Recreational Resources 
 
This resource is legally 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 
recreational activities and their contribution to local, state, and national economies.  Recreation 
resources are publicly important because of the high value the public places on fishing and 
boating, as measured by the large number of fishing licenses sold in Louisiana; and the large 
per-capita number of recreation boat registrations in Louisiana. 
 
Recreational opportunities in the lakes include sailboating, canoeing, electric-powered boats, 
bird watching, exercising and fishing.  Along the bank line and on adjacent roads are a series of 
narrow bike/walking paths, bank fishing areas, a beach area, picnicking areas, and passive 
aesthetic relaxation areas. The walkways are not contiguous in many areas.     
 
9.14 Cultural Resources 
 
According to the records at the Louisiana Division of Archaeology, three cultural resources 
surveys have been conducted near the proposed project area (Heartfield et al. 1883 and 1985, 
Rivet 1977).  All three inventories failed to locate any cultural resources.   Three archaeological 
sites have been identified near the proposed project area: 16EBR39, 16EBR30 and 16EBR6.  
These sites are at least one mile from the proposed project area.   
 
9.15 Socioeconomic Profile 
 
The project area is located in the City of Baton Rouge in East Baton Rouge Parish.  Data from 
the U.S. Census Bureau were used to characterize the socioeconomic profile of the county.  
The most recent year for which U.S. Census data were available for the City of Baton Rouge is 
2006.  Tables 8 and 10 contain information on socioeconomic conditions in the City of Baton 
Rouge obtained from the U.S. Census Bureau for the years 2006 and 2000, respectively. 
Tables 9 and 11 contain amplifying information on socioeconomic structure in the Parish of East 
Baton Rouge obtained from the U.S. Census Bureau for the years 2006 and 2000, respectively.    
It should be noted that even though much of this census data was collected before Hurricane 
Katrina, significant changes have not occurred in population demographics since that time. The 
Lakes District is primarily a residential area and does support minor industrial or occupational 
activities.  The areas surrounding the lakes do serve as a heavily-used recreational area for 
boating, jogging, and fishing.       
 
9.15.1 Population Demographics 
 
The 2006 population for the City of Baton Rouge was reported to be 229,553.  This figure 
reflects a population decrease of approximately 9 percent since 2000.  The ethnic composition 
of Baton Rouge residents was roughly 54% African-American, 40% white, less than 1.5% 
Hispanic or Latino (of any race), and less than 1% Asian.  A total of 100,399 housing units were 
present in the city, and average family size was 3.06 individuals.  The median age of residents 
was 31.7 years. 
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9.15.2 Economic Demographics 
 
Median household income in East Baton Rouge Parish was $31,049 (in 2006 inflation-adjusted 
dollars) in 2006.  Average per capita income for 2005 was $20,528.  Approximately 20.3 percent 
of families and 27.0 percent of all residents lived below the poverty level.  The labor force for 
Baton Rouge was reported to be 113,841, with 10,530 (10.1 percent) unemployed.  The 
occupational composition of the parish was approximately 34% management, professional and 
sales and office professionals; 23% service occupants; and 9% construction and production-
related.   
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Table 9.  Socioeconomic Profile for the City of Baton Rouge, 2006 
 

Demographic Number Percent U.S. 

Total population 229,553 --- --- 

Male 104,940 46.6% 49.2% 

Female 120,019 53.4% 50.8% 

Median age (years) 31.7 --- 36.4 

Under 5 years 14,917 6.6% 6.8% 

18 years and over 171,137 76.1% 75.4% 

65 years and over 25,397 11.3% 12.4% 

Racial Demographics 

 
 
 

One race 222,312 98.8% 98.0% 

White 90,401 40.2% 73.9% 

Black or African American 122,506 54.5% 12.4% 

American Indian and Alaska Native 508 0.2% 0.8% 

Asian 8,033 3.6% 4.4% 

Native Hawaiian and Other Pacific Islander 0 0.0% 0.1% 

Other race 864 0.4% 6.3% 

Two or more races 2,647 1.2% 2.0% 

Hispanic or Latino (of any race) 3,485 1.5% 14.8% 

Housing 

Total housing units 100,399 --- --- 

Occupied housing units 88,725 88.4% 88.4% 

Owner-occupied housing units 46,805 52.8% 67.3% 

Employment and Income 

In labor force (population 16 years and over) 113,841 64.2% 65.0% 

Unemployed 10,530 10.1% 6.9% 

Median household income (in 2006 inflation-adjusted dollars) 36,195 --- 48,451 

Median family income (in 2006 inflation-adjusted dollars) 48,157 --- 58,526 

Per capita income (in 2006 inflation-adjusted dollars) 21,555 --- 25,267 

Families below poverty level --- 20.3% 9.8% 

Individuals below poverty level --- 27.0% 13.3% 

Occupation 

Management, professional, and related occupations 31,859 34.1% 34.1% 

Service occupations 21,124 22.6% 16.3% 

Sales and office occupations 23,991 25.7% 25.9% 

Farming, fishing, and forestry occupations 205 0.2% 0.7% 

Construction, extraction, and maintenance occupations 8,144 8.7% 10.0% 

Production, transportation, and material moving occupation 8,087 8.7% 13.0% 

 
   Source: U.S. Census Bureau, 2006. 
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Table 10.  Socioeconomic Profile for the Parish of East Baton Rouge, 2006 
 

Demographic Number Percent U.S. 

Total population 429,873 --- --- 

Male 222,882 48.1% 49.2% 

Female 120,191 51.9% 50.8% 

Median age (years) 33.2 --- 36.4 

Under 5 years 28,991 6.8% 6.8% 

18 years and over 321,934 75.0% 75.4% 

65 years and over 45,837 10.7% 12.4% 

Racial Demographics 

 
 
 

One race 424,742 99.0% 98.0% 

White 217,244 50.6% 73.9% 

Black or African American 194,462 45.3% 12.4% 

American Indian and Alaska Native 673 0.2% 0.8% 

Asian 10,886 2.5% 4.4% 

Native Hawaiian and Other Pacific Islander 0 0.0% 0.1% 

Other race 1,477 0.3% 6.3% 

Two or more races 4,331 1.0% 2.0% 

Hispanic or Latino (of any race) 10,478 2.4% 14.8% 

Housing 

Total housing units 181,076 --- --- 

Occupied housing units 164,610 90.9% 88.4% 

Owner-occupied housing units 101,230 61.5% 67.3% 

Employment and Income 

In labor force (population 16 years and over) 221,524 66.3% 65.0% 

Unemployed 18,497 10.1% 6.9% 

Median household income (in 2006 inflation-adjusted dollars) 44,286 --- 48,451 

Median family income (in 2006 inflation-adjusted dollars) 56,917 --- 58,526 

Per capita income (in 2006 inflation-adjusted dollars) 23,751 --- 25,267 

Families below poverty level --- 14.7% 9.8% 

Individuals below poverty level --- 20.1% 13.3% 

Occupation 

Management, professional, and related occupations 73,277 34.1% 34.1% 

Service occupations 37,181 22.6% 16.3% 

Sales and office occupations 56,171 25.7% 25.9% 

Farming, fishing, and forestry occupations 266 0.2% 0.7% 

Construction, extraction, and maintenance occupations 14,180 8.7% 10.0% 

Production, transportation, and material moving occupation 21,608 8.7% 13.0% 

 
              Source: U.S. Census Bureau, 2006. 
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Table 11.  Socioeconomic Profile for the City of Baton Rouge, 2000 
 

Demographic Number Percent U.S. 

Total population 229,553 --- --- 

Male 104,940 46.6% 49.2% 

Female 120,019 53.4% 50.8% 

Median age (years) 31.7 --- 36.4 

Under 5 years 14,917 6.6% 6.8% 

18 years and over 171,137 76.1% 75.4% 

65 years and over 25,397 11.3% 12.4% 

Racial Demographics 

 
 
 

One race 222,312 98.8% 98.0% 

White 90,401 40.2% 73.9% 

Black or African American 122,506 54.5% 12.4% 

American Indian and Alaska Native 508 0.2% 0.8% 

Asian 8,033 3.6% 4.4% 

Native Hawaiian and Other Pacific Islander 0 0.0% 0.1% 

Other race 864 0.4% 6.3% 

Two or more races 2,647 1.2% 2.0% 

Hispanic or Latino (of any race) 3,485 1.5% 14.8% 

Housing 

Total housing units 100,399 --- --- 

Occupied housing units 88,725 88.4% 88.4% 

Owner-occupied housing units 46,805 52.8% 67.3% 

Employment and Income 

In labor force (population 16 years and over) 113,841 64.2% 65.0% 

Unemployed 10,530 10.1% 6.9% 

Median household income (in 2006 inflation-adjusted dollars) 36,195 --- 48,451 

Median family income (in 2006 inflation-adjusted dollars) 48,157 --- 58,526 

Per capita income (in 2006 inflation-adjusted dollars) 21,555 --- 25,267 

Families below poverty level --- 20.3% 9.8% 

Individuals below poverty level --- 27.0% 13.3% 

Occupation 

Management, professional, and related occupations 31,859 34.1% 34.1% 

Service occupations 21,124 22.6% 16.3% 

Sales and office occupations 23,991 25.7% 25.9% 

Farming, fishing, and forestry occupations 205 0.2% 0.7% 

Construction, extraction, and maintenance occupations 8,144 8.7% 10.0% 

Production, transportation, and material moving occupation 8,087 8.7% 13.0% 

 
              Source: U.S. Census Bureau, 2000. 
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Table 12.  Socioeconomic Profile for the Parish of East Baton Rouge, 2000 
 

Demographic Number Percent U.S. 

Total population 412,852 --- --- 

Male 197,683 47.9% 49.1% 

Female 215,169 52.1% 50.9% 

Median age (years) 31.5 --- 35.3 

Under 5 years 29,101 7.0% 6.8% 

18 years and over 304,786 73.8% 74.3% 

65 years and over 40,932 9.9% 12.4% 

Racial Demographics 

 
 
 

One race 408,999 99.1% 97.6% 

White 231,886 56.2% 75.1% 

Black or African American 165,526 40.1% 12.3% 

American Indian and Alaska Native 850 0.2% 0.9% 

Asian 8,585 2.1% 3.6% 

Native Hawaiian and Other Pacific Islander 121 0.0% 0.1% 

Other race 2,031 0.5% 5.5% 

Two or more races 3,853 0.9% 2.4% 

Hispanic or Latino (of any race) 7,363 1.8% 12.5% 

Housing 

Total housing units 169,073 --- --- 

Occupied housing units 156,365 92.5% 91.0% 

Owner-occupied housing units 96,332 61.6% 66.2% 

Employment and Income 

In labor force (population 16 years and over) 205,905 64.7% 63.9% 

Unemployed 12,941 10.1% 6.9% 

Median household income (in 1999 inflation-adjusted dollars) 37,224 --- 41,994 

Median family income (in 1999 inflation-adjusted dollars) 47,480 --- 50,046 

Per capita income (in 1999 inflation-adjusted dollars) 19,790 --- 21,587 

Families below poverty level 13,647 13.2% 9.2% 

Individuals below poverty level 71,276 17.9% 12.4% 

Occupation 

Management, professional, and related occupations 70,807 36.7% 34.1% 

Service occupations 28,474 14.8% 16.3% 

Sales and office occupations 55,841 29.0% 25.9% 

Farming, fishing, and forestry occupations 330 0.2% 0.7% 

Construction, extraction, and maintenance occupations 16,246 8.4% 10.0% 

Production, transportation, and material moving occupation 21,017 10.9% 13.0% 

  
   Source: U.S. Census Bureau, 2000. 
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9.15.3 Environmental Justice 
 
Executive Order 12898, issued in 1994, requires federal agencies to evaluate environmental 
justice for all programs, policies, and activities.  Environmental justice is defined by the EPA as 
the fair treatment and meaningful involvement of all people regardless of race, color, national 
origin, or income with respect to the development, implementation, and enforcement of 
environmental laws, regulations, and policies.  Environmental justice ensures that equal 
protection from environmental and public health hazards is provided to all people regardless of 
race, income, culture, or social class.  Additionally, environmental justice ensures that no group 
of people, including racial, ethnic, or socioeconomic groups, should bear a disproportionate 
share of negative environmental consequences resulting from industrial, land-use planning and 
zoning, municipal and commercial operations, or the execution of federal, state, local, or 
municipal programs and policies. 
 
The EPA’s EnviroMapper Environmental Justice Geographic Assessment Tool was used to 
characterize minority and income compositions within the project area by U.S. Census block 
(using 1999 demographic data).  The percent of minority residents within the project area are 
characterized in Figure 8.  Areas within the project area with greater than 40 percent minority 
residents are located primarily in the northwestern portion of the project area.  The majority of 
the remaining areas within the Lakes District are characterized by poverty levels of less than 
10 percent.   
 
9.16 Aesthetics 
 
All six lakes within the Lakes District are considered shallow urban hypereutrophic lakes.  
Hypereutrophic lakes are high in nutrients, and their water is clouded with algae.  These lakes 
are biologically productive, but due to their shallow nature, these lakes cannot support large 
numbers of plants, fish, and other animals.  The clarity of the water is sometimes only a few 
inches due to this high nutrient load.  Many factors contribute to the Lakes District poor 
aesthetics such as phytoplankton blooms, fish kills due to oxygen instability and decreased 
depth, exposure of shoreline habitat, and submerged stumps affecting recreational users.  
Additionally, a shallow sewer pipe in the northern portion of University Lake becomes exposed 
during low water conditions, limiting boat access to the northern portion of the lake.  The poor 
habitat and eutrophication for the lake system results in a “pea-soup green” water color, poor 
littoral vegetation resulting in erosion with highly-sloped banks, and occasionally the presence of 
dead fish.  Large amounts of trash are introduced to the lower portion of Bayou DuPlantier 
through Corporation Canal, which results in negative aesthetic impacts downstream.  
 
Overall, the aesthetic value of the lakes is fair during the winter and spring. However, the algal 
blooms that form in the summertime cause some unsightliness and odor.  These algal mats can 
also tend to collect in the downwind portions of the lakes, creating excessive buildup in 
particular areas.  During drought conditions, exposed sediment can be seen in areas of the 
lakes which also lead to excessive odors.       
 
The aesthetical value of the littoral zone is fair; however, the elephant’s ear, a non-native 
species, dominates most of this zone.  Turf grass, which can be perceived as pleasing is 
prominent around the lakes as well.  Very little diversity exists in this zone despite the southern 
Louisiana location.  There is very little variety in texture, depth, or color to create an aesthetical 
value within this zone of the lake system.  Bank erosion has also led to the collapse of some 
large trees into the lake. 
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Figure 8.  EPA 2000 Demographic Data for the Lakes District 



39 

9.17 Transportation 
 
This section presents information on the existing conditions for transportation routes and 
infrastructure that would most likely be utilized by traffic associated with potential ecosystem 
restoration within the project area.  Three primary transportation routes are used by commercial 
and private traffic in the United States: waterways, railroads, and highways and roadways.  Of 
these routes, waterways and highways and roadways are present within the project area.  The 
waterways within the project area are the component lakes of the University Lakes complex, 
which experience only a minor amount of recreational waterborne traffic in the form of sailboats 
or rowboats.  This is somewhat due to a ban on outboard motors within the Lakes District and 
the lack of available boat ramps. Several significant roadways are present within the project 
area and are discussed below.  Transportation routes and infrastructure in the project area were 
shown earlier in Figure 1. 
 
Interstate 10 (I-10) transects the project area near the northern boundary of City Park Lake.  
The interstate is a four-lane divided roadway that is oriented roughly east-west and is elevated 
in the vicinity of the project area.  I-10 experiences high volumes of commercial and residential 
traffic on a daily basis.  Other significant roadways that transect the project area are Stanford 
Drive and Dalrymple Drive.  Stanford Drive is a four-lane surface road that is oriented roughly 
northeast-southwest and is located near the southeastern boundary of the project area; a 
portion of the roadway transects the southeastern corner of University Lake.  Dalrymple Drive is 
a two-lane surface road that is oriented roughly north-south and forms the boundary between 
Crest Lake and University Lake.  Both roadways serve as access routes to Louisiana State 
University and experience significant volumes of residential traffic and relatively light 
commercial traffic.  A number of two-lane surface roads, including South Stadium Drive, 
Lakeshore Drive, and May Drive, run parallel to the shores of the component.  With the 
exception of South Stadium Drive, these roads generally experience moderate volumes of 
residential traffic.  South Stadium Drive serves as a significant access route for Louisiana State 
University and experiences a relatively high volume of residential traffic and light commercial 
traffic. 
 
Within the drainage basins, land use in 1991 was derived from City/Parish records, field 
inspections and aerial photos (Figure 9).  In 2006 the land use adjacent to the Lakes District 
watersheds was characterized as approximately 38% single family housing, 22% lake, 15% 
institutional, 9% streets, and 4% parking.   
 
9.18 Noise Environment 
 
Noise is defined as unwanted sound and, in the context of protecting public health and welfare, 
implies potential effects on the human and natural environment.  Noise is a significant concern 
associated with construction, dredging, and transportation activities and projects.  Ambient 
noise levels within a given region may fluctuate over time as a result of variations in intensity 
and abundance of noise sources. 
 
Noise is regulated under the Noise Control Act of 1972, as amended.  The EPA has also 
established noise guidelines recommending noise limits for indoor and outdoor noise activities.  
Under these guidelines, an average noise level over a 24-hour period of 70 A-weighted decibels 
(dBA) is listed as the threshold for hearing loss.  An outdoor 24-hour average sound level of 55 
dBA is recommended for residential areas.  Additionally, the U.S. Department of Housing and 
Urban Development (HUD) has also developed a noise abatement and control policy.  
According to HUD policy, noise at or below 65 dBA is acceptable in all situations, noise between 
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65 and 75 dBA is generally acceptable, and noise exceeding 75 dBA is unacceptable in all 
situations.  Noise monitoring and impacts are typically evaluated by the local government. 
 
The Lakes District includes areas that have experienced significant urban development.  
Ambient noise in the project area is generated by a broad range of sources, both natural and 
anthropogenic.  Natural noise sources include climatic sources such as wind, precipitation, and 
wave action.  Potential sources of anthropogenic sound may include dredging and construction 
activities, industrial activities, and commercial and residential waterborne and highway traffic. 
 
9.19 Land Use 
 
The Lakes District has been subject to change since its creation in the 1930s (Appendix E).  
Aerial photos from 1931 were compared to photos from 2005. Over the years, the cypress 
swamp was cleared and dredged and water depths have increased.  Land use changed from 
natural areas to single-family housing from the 1930’s to the1990’s.  Land use over the 
watersheds has changed very little in the last 16 years. There was an overall reduction of 
parks/open spaces from 11% in 1991 to 2% in 2005; most basins reflected this reduction.  
However, Campus Basin has seen a reduction in apartment and multi-family housing since 
1991 due to a transition to parking and other open spaces.  Table 12 shows the land use within 
the Lakes District during 1991 and 2005. 
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Table 13.  Land Use Within the Lakes District (1991,2005) 
 

 University City Park Campus Erie College Crest 

Land Use Acres1 %1 %2 Acres1 %1 %2 Acres1 %1 %2 Acres1 %1 %2 Acres1 %1 %2 Acres1 %1 %2 

Streets 29.2 6.1 7.6 60.6 12.8 11.4 8.3 7.9 8.1 9.1 8.8 12.4 5.2 8.0 12.1 1.5 10.2 6.3 
I-10    12.3 2.6 2.5    6.4 6.2 7.2       
Railroad    3.4 0.7 0.6             
Parking 8.6 1.8     15.8 15.0  0.5 0.5  4.8 7.4     
Lake 192.5 40.2 42.1 52.2 11.0 12.0 8.0 7.6 7.2 3.5 3.4 3.1 4.9 7.6 6.1 9.0 61.2 56.3 
Preserve 6.2 1.3                 
Parks/open 9.6 2.0 5.8 53.4 11.3 20.9   5.4      3.0   6.3 
Other open 21.1 4.4  1.8 0.4 3.0 11.7 11.1  0.5 0.5  0.1 0.2 1.5 0.4 2.7  
Golf course    44.3 9.3              
Cemetery    4.8 1.0              
Commercial    5.5 1.2 2.3 0.2 0.2  4.5 4.4 4.1       
Institutional 17.5 3.7 5.6 18.5 3.9 2.3 61.2 58.1 61.3    17.6 27.2 30.3    
Repair/Manf.      0.2             
Apt/Multi 
family 
housing 

15.4 3.2 4.5 3.1 0.7 0.6   18.0 4.5 4.4 1.0 0.9 1.4 1.5 0.4 2.7 6.3 

Single family 
housing 

179.0 37.4 34.3 214.6 45.2 44.2 0.2 0.2  74.0 71.8 72.2 31.3 48.3 45.5 3.4 23.1 25.0 

Total 479.0 100 100 474.4 100 100 105.5 100 100 102.9 100 100 64.8 100 100 14.7 100 100 
 

1
 GEC, Inc., 2005. 

2
 Reich Associates, 1991 and Malone et al., 1991. 
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Figure 9.  Lakes District Land Use/Land Cover (2005) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

G.E.C., Inc., 2005. 
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10.0     HAZARDOUS, TOXIC AND RADIOACTIVE WASTE 
 
10.1   Introduction 
 
In July 2006 a Hazardous, Toxic, and Radioactive Waste (HTRW) Phase I Environmental Site 
Assessment (ESA) was conducted within the project area in general accordance with guidelines 
set forth in the U.S. Army Corps of Engineers (USACE) Regulation ER 1165-2-132, Water 
Resources Policies and Authorities for Hazardous, Toxic, and Radioactive Waste Guidance for 
Civil Works Projects, 26 June 1992, and the American Society for Testing and Materials (ASTM) 
Standard E 1527-05, Standard Practice for Environmental Site Assessments: Phase I, 
Environmental Site Assessment Process.  The complete HTRW report is included in Appendix 
D.  A summary of the results of the HTRW Phase I ESA is presented here.  
 
The goal of this effort is to identify recognized environmental condition (REC) sites or potential 
REC sites in connection with the project area and to provide an opinion based upon an 
investigation described in the ASTM Standard.  This is accomplished through research and site 
observations to establish whether any of the following conditions exist: 
 

1. Indications that hazardous substances or petroleum products exist, or have 
existed, on or adjacent to the subject property;  

 
2. The possibility that violations of environmental regulations have occurred on the 

subject property;  
 
3. The potential for spilled, leaked, disposed, or otherwise released hazardous 

substances or petroleum products to migrate to the subject property from nearby 
properties containing such materials; and  

 
4. The existence of unsafe conditions in connection with the subject property.   

 
REC sites were evaluated for their potential to pose constraints to the project engineering 
design process.   
 
10.2 Methodology 
 
The initial HTRW assessment consisted of four major components:   
 

1. A review of federal, state and local environmental database records and a review 
of current and historical physical setting records;  

 
2. A site reconnaissance to observe project corridor environmental conditions and 

indications of impacts or potential impacts to the environment;  
 
3. Interviews with local government officials familiar with environmental conditions 

of the project corridor; and 
 
4. Preparation of an HTRW report. 

 
A review of pertinent environmental databases was performed by Banks Information Solutions 
(Banks) to identify potential REC sites within the project area.  The environmental database 
report developed by Banks includes reports on each site identified with information about the 
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cause(s) for listing and the site’s current status.  This information is utilized to determine which, 
if any, sites warrant scrutiny for the potential presence of HTRW. 
 
Seven federal and four state databases were reviewed, including the following: 
 
Federal Databases:  
 

 NPL – National Priority List.  The U.S. Environmental Protection Agency’s (EPA) 
list of confirmed or proposed Superfund sites (updated January 2006).  

 

 CERCLIS – The EPA’s Comprehensive Environmental Response, Compensation 
and Liability Information System (updated January 2006). 

 

 NFRAP – A CERCLIS designation indicating that, to the best of the EPA’s 
knowledge, assessment of a site has been completed and the EPA has 
determined no further remedial action is planned (updated January 2006).   

 

 RCRA TSD – The EPA’s list of Resource Conservation and Recovery 
Information System (RCRIS) - Treatment, Storage and Disposal facilities 
(updated February 2006).   

 

 RCRA CORRACTS – RCRIS – The EPA’s list of Corrective Action Sites 
(updated February 2006).   

 

 RCRAGN – RCRIS – The EPA’s list of large and small quantity hazardous waste 
generators (updated February 2006).    

 

 ERNS – The EPA’s list of emergency response actions (Emergency Response 
Notification System) (updated December 2005).   

 
State Databases: 

 

 STATE SITES – The Louisiana Department of Environmental Quality (LDEQ) list 
of facilities and/or locations recognized with potential or existing environmental 
contamination (updated quarterly). 

 

 SWL – Solid waste landfills and transfer stations maintained by LDEQ (updated 
December 2004). 

 

 RUST – The LDEQ list of all registered underground or above storage tanks 
(updated January 2006). 

 

 LUST – The LDEQ list of all leaking underground storage tanks (updated 
January 2006). 

 
For the site reconnaissance component of the initial HTRW assessment, a site investigation 
was conducted at those sites within the project area where access was available to observe 
conditions and activities at these locations. 
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Interviews with public officials familiar with the study corridor were conducted through a 
combination of telephone calls, emailed maps, and in-person interviews.  Public officials were 
sought who had knowledge of environmental conditions in the project area.  Three key 
government offices that could provide such knowledge were identified:  (1) the LDEQ 
Surveillance Division; (2) the Baton Rouge Office of Public Health (DHH); and (3) the Baton 
Rouge Fire Department.  Interviewees were asked to provide knowledge of any sites, incidents, 
conditions, businesses, etc., that could require further investigation or remediation, either 
surface or subsurface, and of which project planners should be aware.  
 
Based on the environmental database review, site reconnaissance, and interviews, the HTRW 
Phase I ESA revealed evidence of REC sites in the vicinity of the extended project area (Table 
13).   
 

Table 14.  List of Potential REC Sites in the Vicinity of the Extended Project Area 
 

Site Name Street Address Database 
Distance/Direction 
From Project Area 

Plottable Sites (within ASTM-recommended search radii) 

Entergy Corporation 1509 Government St RCRAGN, LUST, RUST 0.01 mi NW 

Conoco Warehouse Facility 115 S 14
th
 St LUST, RUST  0.25 mi NW 

Circle K 3289 Highland Rd LUST, RUST 0.21 mi SW 

Butler Gas 1776 East Blvd LUST, RUST 0.25 mi SW 

Darlington Lumber Yard 
Site 

Government & Kansas City 
Southern Railway 

N/A (Sanborn map site) Onsite 

Orphan Sites (potentially within ASTM-recommended search radii) 

Baton Rouge Gas Works Unknown SCL Unknown 

Ronald A. Coco Unknown SCL Unknown 

 
     Source:  Banks Information Solutions/GEC, 2006.   
 
Although the sites in Table 13 are within the Lakes District Watershed, none are located in the 
immediate vicinity of the lakes or adjacent shoreline.  Consequently, it is believed that none of 
these sites have adversely impacted environmental conditions within or immediately adjacent to, 
the footprint of the area affected by the proposed project action.  
 
10.3      Sediments 
 
In October 2006, a sediment sampling and analysis operation was conducted within the Lakes 
District (Figure 10).  During this operation, composite sediment samples, representing a mixture 
of the entire core collected at each sampling site, were collected and analyzed for metals 
(including mercury), semi-volatile organic compounds (including polyaromatic hydrocarbons 
(PAHs)), polychlorinated biphenyl (PCBs), and/or organochlorine pesticides (see Appendix C).  
For sediment analyses, percent moisture was also determined per location.  Daily sampling was 
conducted from October 9 - 11, 2006.   
 
One to seven sediment core samples were collected from each lake; two additional were 
collected within the channel of Bayou DuPlantier.  Sediment samples were collected from the 
bottom of each lake with a backpack vibracore unit in three-inch aluminum barrels.  The 
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samples from each location were consolidated into one composite sample for laboratory 
analysis.   
 
This sediment sampling and analysis operation was an independent and separate action from 
the HTRW Phase I ESA and was not performed in support of, or as a result of, the findings of 
the HTRW report.  However, because the results of the sediment sampling and analysis 
operation provide information on the presence of contaminants within lake sediments, and 
because such identification provides amplifying information about issues of potential HTRW 
concern within the project area, the results of the sediment sampling and analysis operation are 
presented in this section.  Composite sediment sampling and analysis was performed in 
accordance with guidance provided by pertinent USACE New Orleans District staff during 
project initiation meetings. 
 
All samples were compared to Risk Evaluation/Corrective Action Program (RECAP) screening 
standards.  RECAP is the LDEQ screening standard that establishes minimum remediation 
standards for present and past uncontrolled constituent releases. Louisiana does not have 
screening standards available for sediment in a waterbody; however RECAP standards were 
utilized because they are the most comprehensive and conservative available.  
 
The results of the sediment analysis indicated that lead exceeded the RECAP screening 
standard for soil protective of groundwater in locations 10 and 17 (range from 101 milligrams 
per kilogram [mg/kg]-dry to 105 mg/kg-dry); chromium in Location 17 (duplicate) by 118 mg/kg-
dry; and that Aroclor 1260, a polychlorinated biphenyl (PCB), exceeds the RECAP screening 
standard for soil protective of groundwater in locations 1 and 17 by 0.13 mg/kg-dry.  Location 
17, the area in which screening standards were exceeded for lead, chromium, and PCBs is 
located in the western part of Campus Lake; Location 10, the other area of lead exceedance is 
located south of the force main in University Lake (Figure 1); and Location 1, the other area of 
PCB exceedance is located in the northern part of City Park Lake (Figure 10).  The full results of 
these tests can be found in Appendix C of this report. 
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Figure 10.  Potential Sediment Contaminants within the Lakes District 
 
10.4 PSI Sediment Sampling Operation 
 
A sediment sampling operation was conducted within a portion of the project area in October 
2007 by Professional Service Industries, Inc. (PSI) in support of construction of the proposed 
LSU Foundation-LSU Lake Building on West Lakeshore Drive in Baton Rouge, Louisiana.  This 
sampling operation was independent and separate from the HTRW Phase I ESA and was not 
performed in support of, or as a result of, the findings of the HTRW report.  However, because 
the results of the PSI sediment sampling operation provide information about issues of potential 
HTRW concern within the project area, the results of the sediment sampling operation are 
presented in this section.   
 
PSI collected six surface samples from the bottom of University Lake near the central western 
shore, immediately northeast of the existing LSU Systems Building.  The samples were then 
analyzed for pesticides/PCBs (Methods 8081/8082), herbicides (Method 8151), volatile organics 

Sampling Analysis Results 
 

Physical Attributes (average): 
 
Average particle size distribution 
 

 0% gravel 
 

 5% sand 
 

 37% silt 
 

 58% clay 
 
% Moisture = 30% (By Weight) 
 
Chemical Attributes (range): 
 

 Chromium 118 mg/kg-dry 
(RECAP 23 mg/kg-dry Non-Industrial) 
(RECAP 610 mg/kg-dry Industrial) 
(RECAP 100 mg/kg-dry Ground Water) 

 

 Lead 101-105 mg/kg-dry 
(RECAP 400 mg/kg-dry Non-Industrial) 
(RECAP 1400 mg/kg-dry Industrial) 
(RECAP 100 mg/kg-dry Ground Water) 

 

 Aroclor 1260 (PCB) 0.13 mg/kg-dry 
(RECAP 0.11 mg/kg-dry Non-Industrial) 
(RECAP 0.90 mg/kg-dry Industrial) 
(RECAP 19 mg/kg-dry Ground Water) 

 

Pb 

Cr 

Aroclor 1260 
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(Method 8260), semivolatile organics (Method 8270), and lead (Method 6010).  Because 
screening standards are not available in Louisiana for sediment in a waterbody, LDEQ RECAP 
Soil Screening Standards for non-industrial land use and EPA Region 6 Human Health Medium 
Specific Screening Levels for 2007 were utilized for comparison.  
 
The results of the sediment analysis indicated the presence of hazardous substances in the 
samples in excess of the LDEQ RECAP Soil Screening Standards for non-industrial land use, 
as well as one constituent exceeding EPA Region 6 Human Health Medium Specific Screening 
Levels for 2007.  Sediment sample ENV-5 exceeded the lowest RECAP Screening Standard in 
soil (SoilSSni) for carbon tetrachloride (0.18 mg/kg) and chloroform (0.044 mg/kg), with 
recorded concentrations of 4.88 mg/kg and 0.516 mg/kg, respectively.  Sediment sample ENV-5 
also exceeded the lowest RECAP Screening Standard in soil protective of groundwater 
(SoilSSGW) for 1, 2 dichloroethane (0.035 mg/kg), carbon tetrachloride (0.11 mg/kg), and 
tetrachloroethylene (0.18 mg/kg), with recorded concentrations of 0.0825 mg/kg, 4.88 mg/kg 
and 2.28 mg/kg, respectively.  Sediment sample ENV-1 exceeded the EPA Region 6 Human 
Health Medium Specific Screening Level in residential areas for acrolein (0.10 mg/kg), with a 
recorded concentration of 0.488 mg/kg.  The compound 4-isopropyltoluene was detected at a 
concentration of 0.128 mg/kg in sediment sample ENV-4.  As no LDEQ RECAP or EPA Region 
6 screening standards are currently available for this compound, isopropylbenzene was used as 
a surrogate for comparison.  The concentration of 4-isopropyltoluene did not exceed the EPA 
Region 6 screening level of 370 mg/kg.  Locations of the sample sites are listed in Table 14 and 
shown in Figure 11.  
 

Table 15.  Summary of PSI Findings 
 

Sample Location Constituent of Concern  Result (mg/kg)  Standard (mg/kg) 

ENV-5 carbon tetrachloride 4.88 0.18 

ENV-5 chloroform 0.516 0.044 

ENV-5 1,2 dichloroethane 0.0825 0.035 

ENV-5 carbon tetrachloride 4.88 0.11 

ENV-5 tetrachloroethylene 2.28 0.18 

ENV-1 acrolein 0.488 0.1 

 
 
Based on these analytical results, PSI concluded that the sediment sampling operation  
provided sufficient information to confirm the presence of hazardous substances under 
conditions that indicate a release, and recommended that LSU notify LDEQ of the findings of 
this investigation as required by Louisiana Administrative Code (LAC) Title 33. 
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Figure 11.  PSI Sampling Map 
 
 
10.5   Conclusions 
 
No HTRW sites that pose immediate threats to humans or wildlife are present within, or 
immediately adjacent to, the lakes in the Lake District.  It is unlikely that any new HTRW sites of 
concern would be established, leaving no effect within the project area. Since the sampling 
results only indicate minor levels above RECAP standards, we conclude there is no immediate 
threat posed by the lake sediments to humans or wildlife.  Since the PSI testing represented 
only a small portion of the overall project area, and the results are not indicative of the project 
site as a whole, further testing is needed to determine the true constituent makeup within this 
area. Also, because there were some samples of concern outside this small area, it is 
recommended that additional testing be conducted over the entire project area during the Plans 
and Specifications phase of the project to determine the extent of the substances and the 
proper disposition of those soils.  
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11.0 FUTURE WITHOUT PROJECT CONDITIONS (NO-ACTION) 
 
The future without project condition describes the planning area’s future if no federal action is 
taken to solve the current problems. Even though this condition represents the absence of this 
federal project, all current operation and maintenance would continue.  This condition is 
important to the evaluation and comparison of alternative plans, and identifying impacts (both 
beneficial and adverse) attributable to proposed federal action.  The without project condition is 
the same as the No-Action alternative that is required to be considered by the National 
Environmental Policy Act (NEPA). 
 
11.1 Climate  
 
With No-Action, regional climate conditions in the vicinity of the Lakes District would remain the 
same with continual impacts on the system via high summertime temperatures and consistent, 
phosphorus-laden, runoff.  These effects would likely be maintained indefinitely.      
 
11.2 Hydrology  
 
With No-Action, the quantity and distribution of flow into the lake would likely remain the same.  
The lakes would gradually fill in with unconsolidated material in certain areas causing a 
decrease in lake depths, volumes, and hydraulic retention times.  Based on the reduction in 
average depth from the 1977 restoration project and discussions with Dr. Ronald Malone, it has 
been determined that the unconsolidated layer will increase 0.033 feet per year over a 10- 20 
year period.   Due to continued decomposition of the organic material, it is estimated that the 
unconsolidated layer will then reach a steady state.  This decrease in average depth will result 
in an overall decrease in lake volumes as well as reduced hydraulic retention times.  The 
drainage areas, inflow frequencies, and runoff rates will likely remain unchanged due to the 
substantial development within the Lakes District watershed.    
 
11.3 Geology  
 
With No-Action, sediment along the banks would continue to erode and organic buildup will 
occur as the lake depth gradually decreases.  This gradual decrease will result from an increase 
in depth of the unconsolidated layer.    

 
11.4 Vegetation  
 
With No-Action, phytoplankton blooms would continue to occur during the summer, a direct 
impact on the overall health of the system by continuing the cycle of periodic fish kills over the 
next 50 years. Some additional maintenance and vegetation control, which is the responsibility 
of the local sponsors, will be implemented over the years. Plant life within the project area would 
remain the same as existing conditions for the first five years.  However, after 10 years, some 
changes would occur.  An increase in the organic layer will make it difficult to control vegetation 
in certain areas within the system.  Vegetation will also begin to spread into the lake away from 
the shoreline as the lake becomes shallower.  Willow trees will likely grow in shallow areas of 
lake as well.  A population of non-native submerged aquatic vegetation that has been non-
existent in the lake may become established in the lake system over the long-term.  As more of 
the lakes become vegetated by non-native plants, navigation will become limited, plus fish and 
wildlife diversity and density may become much lower.  This is a natural succession for a lake 
system; however, these plant species are not part of the natural succession that would create a 
swamp.  Instead the lakes could become a nuisance area filled with non-native and undesirable 
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vegetation with high maintenance needs. After 30 years, portions of the lakes will be filled in 
with undesirable, non-native, hard-to-control vegetation, and void of quality game fish. 
 
11.5    Fish Habitat 
 
With No-Action, the fisheries habitat within the project area would continue to degrade over the 
next 50 years.  Portions of the lakes would continue to fill in and would eventually convert to a 
shallow habitat.  Increasingly shallow water and continual nutrient influx, along with increasing 
mean summertime water temperatures and lower oxygen storage capacity, would increase the 
frequency of fish kills as the system seeks a sustainable population based on suitable fisheries 
habitat and available oxygen.  Fish production would decline, and the system would continue on 
its trend toward a non-game fish species. Downstream fishery habitat would likely continue to 
degrade due to high episodic nutrient loading.        
 
11.6 Wildlife Habitat 
 
The populations and diversity of wildlife are directly related to the quality and diversity of the 
habitat.  With No-Action, the Lakes District’s wildlife population would continue to decrease from 
present levels as habitat area and quality decreases.  The lake system will move from fair to low 
wildlife habitat diversity over a 50-year period. There may be more waterfowl and wading birds, 
depending on the type of vegetation present.  Mosquito populations are likely to increase, due to 
shallowness and a decrease in fish populations.     
 
11.7 Threatened and Endangered Species 
 
In coordination with the USFWS, no known threatened and endangered (T&E) species or critical 
habitat are believed to be present within the Lakes District.  With No-Action, there would be no 
effect on T&E species.  
 
11.8 Water Quality  
 
The Lakes District’s water quality would likely decline over the next 50 years.  The lakes would 
continue to receive runoff from the adjacent communities and surrounding urban areas.  
Phosphorus loading of the lakes would continue to occur and would lead to phytoplankton 
blooms during the warmer months, or eutrophication would continue to contribute to lake 
degradation.    
 
Eutrophication gradually degrades water quality, primarily by increasing nutrients such as 
nitrogen (N) and phosphorus (P), resulting in excessive plant (principally algae) growth and 
subsequent decay.  This cycle causes low dissolved oxygen (DO) in the water column; levels 
are typically lower near the lake bottom. These issues, combined with the gradual decline in 
lake depths, would increase water column temperatures, higher phosphorus flux rates, lower 
critical dissolved oxygen levels and periodic fish kills over a long-term period.   
 
As the lake volume decreases, there will be less room for dilution of pollutants that enter water.  
Water quality is expected to decrease until a point where very few fish will be able to survive.  
Shallower waters also have higher water temperatures and a higher potential for the growth of 
submerged aquatic vegetation.  The Lakes District will continue to influence water quality 
downstream in Bayou DuPlantier as long as the lakes remain as nutrient sinks and they 
continue to send larger amounts of biological oxygen demand (BOD) downstream during large 
rain events (Rush & Ruley 2002).  This episodic movement of excessive nutrient loading will 

http://en.mimi.hu/environment/nitrogen.html
http://en.mimi.hu/environment/phosphorus.html
http://en.mimi.hu/environment/algae.html
http://en.mimi.hu/environment/dissolved_oxygen.html
http://en.mimi.hu/environment/water.html
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continue to have negative water quality impacts downstream.  Should the lake system maintain 
its current status, the impacts downstream are likely to be negative.   
 
11.9 Sediment Quality and Quantity 
 
With No-Action, the Lakes District’s sediment quality would likely degrade as phosphorus builds 
and the unconsolidated layer increases.  It is estimated, based on City Park Lake’s post-
restoration depth in 1983 of 3.9 ft (Malone et al. 1991) and the current depth of 2.0 ft, as 
stipulated in section 8.10 of this report, an increase of 0.033 feet per year will occur within the 
unconsolidated material.  Due to continual decomposition of the organic material, after 
approximately 10 to 20 years, it is estimated that the unconsolidated layer will reach a steady 
state. This increase will result in less volume within the system, as the system reverts back to a 
shallow bottomland swamp over time.  
 
11.10 Air Quality  
 
With No-Action, the Lakes District’s air quality would likely remain unchanged, with no impact on 
the system.   
   
11.11 Recreational Resources 
 
With No-Action, the Lakes District’s recreational activities would likely decline as water quality 
and habitat gradually degrades.  The lakes would continue to experience water quality 
degradation and fish kills over time.   
 
11.12 Cultural Resources 
 
No cultural resources are known to be present within the project area.  With No-Action, there 
would be no impact on cultural resources in the Lakes District.  
 
11.13 Hazardous, Toxic, and Radioactive Waste 
 
No HTRW sites that pose immediate threats to humans or wildlife are present within or 
immediately adjacent to the lakes in the Lake District.  With No-Action it is unlikely that any new 
HTRW sites of concern would be established, leaving no impact within the project area. Since 
the sampling results only indicate minor levels above RECAP standards, we conclude there is 
no immediate threat posed by the lake sediments to humans or wildlife.  It is also concluded that 
since the PSI testing represents only a small portion of the overall project area and the results 
are not indicative of the project site as a whole, further testing is needed to determine the true 
constituent makeup within this area. Also, because there were some samples of concern 
outside of this small area, it is recommended that additional testing be conducted over the entire 
project area during the Plans and Specifications phase of the project in order to determine the 
extent of the substances and the proper disposition of those soils.  
 
11.14 Socioeconomic Profile 
 
The Lakes District is primarily a residential area with some industrial or occupational activities.  
Most of the usage within the lake system consists of fishing, boating, and jogging.  While the 
area around the Lakes District is fully developed with residential housing, with a No-Action plan, 
the declining conditions of the lakes could result in a long-term reduction in property values.    
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11.15 Aesthetics 
 
With No-Action, the aesthetic quality of the Lakes District would continue to decline.  
Phytoplankton blooms, fish kills from nutrient influx, and exposure of shoreline habitat during 
low water conditions would continue to occur, resulting in adverse impacts to aesthetic 
conditions within the Lakes District.     
 
11.16 Transportation 
 
No significant waterborne or railroad transportation structure exists within the project area.  With 
No-Action, some degradation of surface roads along the shores of the lakes in the Lakes District 
may occur.  This may result in reoccurring problems when attempting maintenance of existing 
roads.  Elevated roadways that transect the project area would likely be unaffected under the 
no-action scenario. 
 
10.17 Noise Environment 
 
With no proposed action, the noise environment of the Lakes District would likely remain 
unchanged.   
 
11.18 Land Use 

 
Land use within the Lakes District is dominated by single family housing, urban areas and lakes.  
The terrestrial land uses include activities such as jogging, sunbathing and fishing.  With No-
Action, residential land use of the Lakes District, including City Park Golf Course, LSU’s 
Campus, and the surrounding residential developments would likely remain unchanged.   
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12.0     PLAN FORMULATION 
 
12.1     Planning Process 
 
Plan formulation was conducted in accordance with ER 1105-2-100 of the USACE IWR Report 
96-R-21, November 1996.  The USACE Six Step Planning Process was followed for the 
development and analysis of all possible solutions.  This process includes: 
 

 Identification of Problems & Opportunities 

 Inventory, Forecast, and Analysis of Conditions  

 Formulation of Alternative Plans     

 Evaluation of the Effects of the Alternative Plans 

 Comparison of Alternative Plans 

 Selection of a Recommended Plan 
 
The formulation, evaluation, and comparison process had many iterative cycles as new data 
and stakeholder input was received.    
 
12.1.1 Identification of Problems & Opportunities 
 
This step of the planning process involves the identification of all existing problems within the 
project area which in turn generates the need for solutions.  It also allows for the detailed listing 
of all needs that exist and helps frame the project scope.  The identification of opportunities sets 
the stage for any potential improvements that could be implemented.          
 
12.1.2 Inventory, Forecast, and Analysis of Conditions 
 
This part of the planning process helps specify a detailed description of existing conditions 
within the project area, along with predictions of how the area will change over time without any 
implementations.  This helps to quantify the need for action and specifies any future problems 
that might develop.   
 
12.1.3 Formulation of Alternative Plans 
 
In this step, an array of alternatives is developed with the goal of solving any existing and future 
problems that were previously specified.  Each alternative is determined on the basis of the 
potential benefits it could produce within the project area.  
 
12.1.4 Evaluation of the Effects of the Alternative Plans 
 
For the next step in the planning process, the results of all proposed alternatives are evaluated 
based on predetermined criteria.  This helps qualify and quantify the effectiveness of each 
alternative and sets up the means of comparison to be utilized in the next step.  The initial 
evaluation can lead to the screening out and modification of some alternatives, and the creation 
of new solutions.  This can be an iterative process that cycles back to the plan formulation 
process.   
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12.1.5 Comparison of Alternative Plans 
 
In order to properly choose the most effective and feasible solution to the existing and future 
problems within the project area, all alternatives are compared based on criteria such as 
environmental outputs and incremental costs.  Ecosystem Restoration projects are evaluated 
under the National Ecosystem Restoration Plan (NER).  The Institute for Water Resources Plan 
(IWR) is a cost-effective, incremental cost analysis that is used to compare alternatives for 
ecosystem restoration projects.  Annualized environmental outputs and costs are used by this 
plan.  The results generated by this step cycle back to the plan formulation and evaluation 
process.   
 
12.1.6 Selection of a Recommended Plan  
 
Based on the comparison of all alternatives under the previously determined criteria, a 
recommended plan is chosen.  This plan should satisfy the requirement of adequately solving 
preexisting and/or future problems, and should also be cost-effective.  This recommended plan 
should also be consistent with the NER plan.   
 
12.2 Problems and Opportunities 
 
The Lakes District has seen deterioration in the aquatic ecosystem over the last 50 years.  This 
has been mainly due to a decrease in water quality and littoral habitat.  The water quality 
deteriorated and fish kills were frequent in the 1970’s.  A dredging project was completed in the 
early 1980’s.  Even though this restoration effort provided some benefits; the lakes have since 
deteriorated and fish kills continue to occur.    
 
These shallow lakes have been categorized as hypereutrophic, as a result of the continual 
introduction of nutrients that enter via non-point source runoff.  These nutrients are stored within 
the upper, unconsolidated layer on the lake bottom, thereby creating a nutrient sink within the 
system.  These nutrients cause algal blooms in the summertime, which results in an unstable 
system with highly variable DO levels.  Due to the shallow nature of the lakes, mean 
summertime temperatures are also high; this increases the release of nutrients from the 
sediment layer to the water column and reduces oxygen storage capacity.    
 
These water quality issues lead to periodic fish kills; the most recent occurred in the early 
summer of 2003. Bank erosion and the spread of non-native vegetation are also contributing to 
the decline in aquatic and wildlife habitat within the project area.  The degradation of habitat and 
water quality will continue to occur in future years, resulting in an increasingly poor ecosystem 
and continued habitat reduction. 
 
The potential for water quality improvement within the bank zone is fair since most of the land is 
covered with some type of vegetation, and fewer erosion problems are anticipated.  Some water 
quality improvement in the lake can be expected from minor improvements in the sheet flow 
runoff that enters the lake through the vegetation. There is limited potential for phytoremediation 
(the removal of runoff constituents through the use of plants) since most of the vegetation is turf 
grass.  Since most of the land is covered with vegetation, soil erosion should be minimal.  The 
limited shade provided by the trees helps to benefit water quality.     
 
The bank erosion at the lakes is also causing dangerous road/recreational trail conditions for 
users in the Baton Rouge area.  The lakes’ edges have eroded enough to begin undermining 
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the adjacent parish-owned and related infrastructure.  These areas are used heavily by the 
Baton Rouge community and visitors on a daily basis.  
 
There are great opportunities to restore aquatic habitat for many species of fish and wildlife, and 
improve water quality, within the Lakes District.  These improvements will lead to a more stable 
system that is less susceptible to summertime algal blooms and periodic fish kills.  There is also 
very strong support from the City/Parish, LSU, and the stakeholders.     
 
12.3  Planning Objectives 
 
The planning objectives were developed in accordance with ER 1105-2-100 of the USACE IWR 
Report 96-R-21, November 1996.  The main purpose of this project would be to restore the 
aquatic ecosystem of the Lakes District.  Specifically the detailed objectives include: 
 
Habitat Improvement: This involves the improvement of all existing aquatic habitat within the 
lake system.  This can be accomplished by adding additional habitat areas or by improving 
existing habitat.  Areas in which habitat improvements could be implemented include the lakes 
within the system, the littoral zone and the bank zone.   
 
Water Quality Improvement:  This objective refers to the improvement of the water quality within 
the study area, including phosphorus and dissolved oxygen levels, as well as mean water 
column temperatures.  Specifically, phosphorus levels must be reduced to below a mean level 
of 0.4 mg/l and the lake depth should be increased to an average of five feet.  
 
Public Acceptability: To appropriately satisfy the projects objectives, public concerns must be 
met.  The public is composed of the local sponsors and residents, as well as local groups that 
utilize the lake system on a regular basis. These concerns can be determined through 
interaction, such as meetings and surveys.   
 
Sustainability: Sustainability is a critical component of the planning objectives. The 1980’s 
restoration outputs worked well for about 20 years, but gradually the ecosystem has declined 
again.  The objectives are to learn from this previous restoration effort to develop a more 
sustainable restoration plan.  
 
Cost-Effectiveness:  To ensure that all proposed alternatives provide the most benefits for 
minimal cost to the federal government and the local sponsors, they should be deemed cost-
effective.  The objective is to develop an ecosystem measuring tool that will be input into the 
IWR plan, along with annual costs.  This will allow for the selection of a cost-effective plan.                      
 
12.4 Planning Constraints 
 
This study was conducted within the constraints of the Economic and Environmental Principles 
and Guidelines for Water and Related Land Resources Implementation Studies, published in 
March 1983 by the U.S. Water Resources Council, and by applicable Department of the Army 
regulations and other documents, which provide guidance pertaining to the implementation of 
these principles and guidelines.  All phases of the study adhered to local and federal laws and 
regulations as well.  In order to maintain structural integrity, a no work zone around I-10, which 
crosses over City Park Lake, was stipulated by the Louisiana Department of Transportation and 
Development.  
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Plans were developed on the basis of benefits and costs, both tangible and intangible, as well 
as associated effects on the ecological, social and economic well-being of the region. The 
planning constraints also include the Section 206 project limit of $5,000,000 federal and to 
develop cost-effective alternatives to maximize the restoration of these lost ecosystem 
functions.  During the planning process, it was determined through coordination with the general 
public and local stakeholders that the aesthetic view of the lake was important to maintain.   
 
During the plan formulation process, the decision was made, based on existing conditions and 
initial cost estimates, that it would be more cost-effective to concentrate all restoration efforts on 
City Park, University and Campus Lakes as well as Lake Erie.  University and City Park Lakes 
are the largest lakes in the system, thereby providing the most potential habitat improvement. In 
addition, Campus Lake and Lake Erie have the poorest water quality and overall habitat within 
the system and therefore posses the greatest need for restoration.  Crest and College Lakes on 
the other hand have the best water quality due to their relatively small watershed areas and 
sufficient depth (Malone et al. 1991).  Based on these conditions, it was determined that 
restoration efforts for University, City Park, and Campus Lakes, along with Lake Erie, would 
provide the maximum potential for habitat improvement in the most cost-effective manner.   
 
12.5      Plan Formulation Rationale and Development 
 
The guidance for conducting civil works planning studies (ER 1105-2-100) requires the 
systematic development of alternative plans that contribute to the National Ecosystem 
Restoration Plan (NER) objective.  Alternatives should be formulated in consideration of four 
criteria:  completeness, effectiveness, efficiency, and acceptability.   
 

Completeness.  A plan must provide, and account for, all necessary investments or other 
actions needed to ensure the realization of the planned restoration outputs.  This may 
require relating the plan to other types of public or private plans if these plans are crucial 
to the outcome of the restoration objective.  Real estate, operation and maintenance, 
monitoring, and sponsorship factors must be considered.  Where there is uncertainty 
concerning the functioning of certain restoration features and an adaptive management 
plan has been proposed it must be accounted for in the plan. 

 
Effectiveness.  An ecosystem restoration plan must make a significant contribution to 
address the specified restoration problems or opportunities (i.e., restore important 
ecosystem structure or function to some meaningful degree). 

 
Efficiency.  An ecosystem restoration plan must represent a cost-effective means of 
addressing the restoration problem or opportunity.  It must be determined that the plan’s 
restoration outputs cannot be produced more cost-effectively by another agency or 
institution. 

 
Acceptability.  An ecosystem restoration plan should be acceptable to state and federal 
resource agencies, and local government.  There should be evidence of broad-based 
public consensus and support for the plan.  A recommended plan must be acceptable to 
the non-federal cost-sharing partner.  However, this does not mean that the 
recommended plan must be the locally preferred plan. 

 
Since the Lakes District has such a high profile and stakeholder interest, a technical committee 
was formed to provide input and information.  
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12.6 Plan Formulation Summary 
 
12.6.1  Technical Committee  
 
The technical committee and interagency team consisted of: 
 
 Charles Demas, USGS           Ralph Allemand, LDWF 
 Ken Courtade, LSU              Radley Sharma, LSU 
 Kelly Rusch, LSU              Ted Jack, BREC 
 Gregory DuCote, LDNR          Albert Hindrichs, LDEQ 
 Rick Hartman, NOAA              Barton Rogers, EarthCon 
 Tré Glenn, GEC Inc.              Jonathan Puls, GEC Inc. 
 Stephanie Murray, GEC          Mark McIlroy, LDWF 
 Jessica Franks, USEPA          Sandra Stiles, USACE 
 Kasey Couture, USACE          Mark Wingate, USACE 
 Nick Sims, USACE              Tom Griggs, LDEQ 
 Jamie Phillippe, LDEQ             Brian Baker, LDEQ 
 Mark Lawson, LDWF              David Walther, USFWS 
 Glenn Constant, USFWS 
 
The technical team developed rationales including phosphorus removal, lake deepening and the 
minimization of sediments, nutrients, pesticides, and herbicides that would enter the lake.  
Several initial alternatives were developed, evaluated, and subsequently screened out from 
further study due to various reasons as discussed in Section 12.0.  
 
12.6.2 Public Involvement   
 
As part of the identification of problems and needs and the alternative plan formulation portions 
of the six step planning process, public involvement was utilized.  First, the needs of the aquatic 
ecosystem were evaluated based on the project goals and coordination with the public through 
a public meeting in August 2005.  Next, after a year-long delay due to hurricanes Katrina and 
Rita, coordination with various technical, public, and stakeholder groups, along with the non-
federal sponsors was conducted.  From this input the initial array of alternatives was formed.  
The initial evaluation of these alternatives was evaluated by the technical committee, after which 
further plan reformulations took place.  A second public meeting was then held in July 2007 to 
receive input on the alternatives put forth by the technical committee. After this input was 
evaluated and coordination was conducted with the technical groups and public stakeholders, 
additional improvements and changes were made to the existing alternatives. Once all the 
appropriate input was gathered and several iterations of reformulation were completed, the final 
array of alternatives were developed and evaluated.  The transcripts for both public meetings 
and additional notes from all other meetings can be found in Appendix B of this report.  The plan 
formulation summary follows: 
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 July 2005 – Project Management Plan Developed 

 August 2005 – First Public Meeting Held 

 August 2005 thru September 2005 – Hurricanes Katrina and Rita 

 April 2007 – Initial Array of Alternatives Developed 

 May 2007 – Technical Committee Meeting Held 

 May2007 thru July 2007 – First Alternative Evaluation 

 July 2007 – Second Public Meeting 

 July 2007 thru Nov 2007 – Plan Reformulation and Development of Final Array 

 Nov 2007 – Meeting with Local Agency Members 

 Dec 2007 - Additional Plan Reformulation 

 Dec 2007 – Meeting with Senator Cassidy, Local Stakeholders, and LDPW 

 Dec 2007 – Additional Plan Reformulation 

 Jan 2008 – Meeting w/ LSU and BREC 

 Jan 2008 – Additional Plan Reformulation   

 Jan 2008 – Agency Technical Review  
 

First Public Meeting – August 2005:  An initial public meeting was held on August 18, 2005 to 
obtain the public and the local stakeholder’s evaluation of what was needed to improve the 
aquatic ecosystem in and around the Lakes District.  The comments from this meeting aided in 
the development of an initial array of alternatives.  The general conclusions were that some 
ecosystem restoration was needed and that many of the local residents preferred to maintain 
their views of the lake.   
 
Technical Committee Meeting – May 2007:  A meeting was held on May 22, 2007 with local 
technical representatives, including LSU, NOAA, LDEQ, USFWS, and LDWF.  Input from this 
committee aided in the evaluation of the first array of alternatives and future plan reformulations.  
As a whole, the group agreed with the phosphorus modeling and the overall synopsis of the lake 
conditions. Additionally, the conclusion was that draining the lakes to enable depth to be 
increased and manage phosphorus loading was important to restoring the lakes.   
 
Second Public Meeting – July 2007:  A second public meeting was held on July 24, 2007 to 
obtain the public and the local stakeholders input regarding the initial array of alternatives.  
From this input several alternatives were dropped from considerations and other alternatives 
were reformulated to form the final array.  There was a general consensus from those who 
attended that a restoration project was needed within the proposed project area and that an 
earthmoving project would be accepted.  It was also determined that the local residents did not 
prefer the addition of wetland cells within the lakes, due to the visual obstructions they would 
create.  The conclusion was that something different than the previous restoration (hydraulic 
dredging) was needed.     
 
Meeting with Local Agencies – November 2007:  On November 9, 2007, a meeting was held 
with local agency groups including USFWS, LDEQ, and LDWF.  This group’s input regarding 
water quality and fish and plant habitat helped in the further reformulation of the final array of 
alternatives.  The group also agreed on the modeling process and the habitat indexes used for 
habitat unit quantification.  Local biologists also suggested the addition of two one-acre fish 
hatchery ponds for the regular introduction of fish fry to University and City Park Lakes.  These 
were later removed from the plans due to maintenance issues.   
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Meetings with Senator Cassidy and Local Stakeholders – December 2007 to March 2008:  
Several meetings were held from December 2007 through March 2008 with Louisiana State 
Senator, Bill Cassidy, local residents from around the lake, and other group representatives.  
Their input aided in the further reformulation of the final array of alternatives.  These meetings 
also allowed further dialog between the design team and local residents to occur.  It was also 
determined at these meetings to relocate the outlet structure for University Lake for aesthetic 
reasons.      
 
Meetings with City/Parish Department of Public Works: Meetings were held with the City/Parish 
Department of Public Works (DPW) from December 2007 through March 2008, to brief them on 
the final array of alternatives.  The DPW offered no major comments or concerns.   
 
Meetings with LSU and BREC – January 2008 to March 2008:  Several meetings were held with 
officials representing LSU and BREC from January 2008 through March 2008.  The input gained 
from these meetings helped finalize changes and the reformulation necessary for the final array 
of alternatives and to allow the recommended plan to incorporate the LSU Master Plan.  
 
Agency Technical Review (ATR) – January 2008: ATR is a critical part of The Corps’ process 
which allows for an outside group to perform technical review of the entire project. A meeting 
with the ATR team, represented by the Corps’ Tulsa District, was held on January 22, 2008. 
This meeting helped ensure that all aspects of the project have been considered.  All ATR 
comments have been sufficiently addressed to the satisfaction of the Tulsa District.    
 
12.6.3 Summary of Public Comments     
 
Once the two public meetings were concluded, and all input from local groups and residents 
was recorded, their general consensus became evident.  A full transcript of both public meetings 
may be found in Appendix B of this report.  This consensus includes the following: 
 

 A need for restoration exists within the Lakes District.  
 

 There were numerous objections to the implementation of wetland cells within the 
system due to view obstructions and the potential for a mosquito population increase. 

 

 Based on the results of the 1983 restoration project, there were numerous objections to 
the implementation of hydraulic dredging within the Lakes District. Mainly, something 
else may be more effective.   

 

 An earthmoving alternative would be accepted as a means of ecosystem improvement, 
even though it may mean the lakes could be dry for 1-2 years.      

 

 There was support for the addition of fill to areas of the bank zone within the system as 
long as an appropriate number of lake views were maintained.   

 

 There were numerous objections to the addition of large islands throughout the Lakes 
District due to the possible view obstructions that may result.    

 

 There was general concern expressed regarding the force main in the northern portion 
of University Lake, specifically its potential to introduce fecal coliforms and the boating 
obstruction to the lake.    
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13.0    ALTERNATIVES EVALUATION 
 
13.1 Initial Array of Alternatives 
 
An initial array of alternatives was developed by the technical committee and presented to the 
public on July 24, 2007. The initial array of alternatives was developed from feedback obtained 
during meetings with the technical committee, as well as prior aquatic ecosystem restoration 
projects.  
 

Table 16.  Initial Array of Alternatives 
 

Proposed Alternative Status 

Diversion of Stormwater Runoff  
Large scale diversion eliminated due to low ecosystem benefit and cost.  
Small scale utilization is being considered in the form of trickle tubes 
and bypass pipes. 

  

  

Flush/Dilute 
 
Eliminated due to low ecosystem benefits, impracticality and high cost.  

Mississippi River 

Groundwater Wells 

  
 
Eliminated due to high operation cost and lack of phosphorus removal. 
Deemed more feasible for the smaller lakes.  

Mechanical Aeration 

  

  

Wetland Cells 
 
Eliminated due to comments from the public meeting.  Saw some 
benefit, but handled through bypass and trickle tubes.  

  

  

Increase Water Level 
 
Eliminated due to low ecosystem benefits.    

  

Lake Deepening and Contouring  
Retained as the two lake-deepening alternatives.   The use of islands 
was ruled out as a result of comments from the public meeting. Benches 
were considered instead of islands.   

Hydraulic Dredging 

Earthmoving 

 
13.2 First Screening 
 
Once the initial array of alternatives was formulated, each needed to be evaluated based on the 
set of objectives and constraints stipulated for this study.  Based on these criteria some 
alternatives were eliminated or modified before the next phase of alternative evaluations began.   
 
Diversion of Stormwater Runoff:  A large-scale diversion of stormwater runoff would reduce 
some of the phosphorus loading that takes place within the Lakes District.  While this would 
result in some water quality improvements, it would not increase depth, create any additional 
habitat, or reduce the phosphorus currently stored and released by the unconsolidated layer 
within the lake system.  In addition, it was determined that a large-scale effort such as this 
would be impractical based on the existing development surrounding the area and the 
infrastructure that would be required to implement it.  This alternative would not deepen the 
lakes; therefore high temperatures would still negatively affect fisheries. Based on this, a large-
scale diversion alternative was eliminated.  However, based on the sustainable water quality 
benefits that could be gained from a scaled-down implementation such as this, it was 
determined that a smaller and therefore less expensive diversion system could add benefits to 
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another alternative.  This implementation may include bypass pipes and/or trickle tubes within 
another alternative.    
 
Flush/Dilute (Mississippi River and Groundwater Wells):  The flushing of the lake system 
through a large-scale Mississippi River water diversion, or through the use of local groundwater 
wells, was considered.  A large-scale diversion would result in water quality improvements by 
preventing the loading of some phosphorus to the unconsolidated layer.  On the other hand, it 
would not create any new habitat and could possibly introduce new constituents and species to 
the lake system such as zebra mussels.  The use of groundwater wells to flush the system 
would also result in water quality improvements, but again no new habitat outside of the lake 
would be created, and the implementation could possibly adversely tax existing groundwater 
supplies. This alternative would not deepen the lakes; therefore high temperatures would still 
negatively affect fisheries. Based on these factors, a flushing alternative was eliminated.            
 
Mechanical Aeration:  The implementation of multiple aeration systems within the lakes would 
help improve aesthetics and increase dissolved oxygen levels within the water column, thereby 
creating better habitat for fish and improving water quality.  On the other hand, the overall 
ecosystem benefits would be relatively small because no phosphorus would be removed from 
the system.  Additionally, no new habitat would be created and the water column height would 
not be increased.  It was determined that this alternative, which gives a small continual water 
quality improvement to the lakes, could be implemented along with a larger alternative as a 
means of sustainability.  However, because there would be no phosphorus removed from the 
system and there would be no deepening of the lakes, this alternative was eliminated.   
 
Wetland Cells:   This alternative involves the addition of wetland areas in the upstream portions 
of the lake system.  These wetlands would serve as natural filters by effectively removing some 
of the nutrients that enter the lakes via non-point source runoff.  This would increase water 
quality by lowering the incoming phosphorus while also creating new wildlife habitat.  While this 
alternative does provide specific benefits for the project area, there was substantial negative 
feedback from the public regarding its implementation.  Of particular concern was the reduction 
in aesthetics that might occur, along with the possibility of a mosquito population increase.   
There also would be no increase in water column depth achieved from this alternative. Small-
scale wetland areas were considered as additional measures associated with other alternatives.  
Based on these issues, the large-scale wetland cell alternative was eliminated.   
 
Increase Water Level:  This alternative involves raising the pool stage elevation in the Lakes 
District.  By increasing the height of the water column, the oxygen storage capacity of the lakes 
would increase, thereby resulting in a small water quality improvement.  However, there would 
be no phosphorus removal or habitat addition resulting from this alternative being implemented.  
This alternative could reduce flood storage and possibly increase bank erosion.  This alternative 
was eliminated due to low ecosystem restoration outputs.   
 
Hydraulic Dredging of City Park, University, and Campus Lakes, and Lake Erie:  The 
implementation of this alternative would benefit the ecosystem by effectively increasing the 
average depth of the lake system to an average depth of five feet, while also removing some of 
the phosphorus-laden sediments within the system.  Not all of the unconsolidated layer will be 
removed because some of this material will be resuspended during the dredging process.  In 
addition to these benefits, the lake pool stage will be maintained during the construction 
process.  Even though there are substantial benefits that would result from this alternative, there 
are also drawbacks.  First, the off-site disposal area that was used in the 1980s restoration 
effort could not be used today due to environmental concerns.  In the 1980s, the dredged 
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material was placed in the flood plain of Bayou DuPlantier, just downstream of University Lake. 
The closest disposal area available today would be on LSU agricultural land near the 
Mississippi River, nearly two miles away. It would be extremely difficult to route the discharge 
and return water pipes through LSU’s campus to these disposal areas. It would also be just as 
difficult to maintain enough water within the system during transport. Likely, roads would have to 
be closed and/or temporary ramps would have to be constructed over the effluent and return 
pipes. Secondly, as a result of the turbidity created during construction, there would more than 
likely be a fish kill.  This is based on the fact that there was a fish kill during the 1983 restoration 
project in which hydraulic dredging was implemented.  Even though there are some issues 
related to this alternative, because it achieves a heightened water column and there is some 
phosphorus removal from the unconsolidated layer this alternative was retained as one of the 
primary options.   
 
Earthmoving for City Park, University, and Campus Lakes and Lake Erie:  The University, City 
Park, and Campus Lake systems and Lake Erie could be drained, allowing for contouring by 
earthmoving equipment, stump removal, and potential removal of the phosphorus-laden 
material. A small private lake to the east of City Park Lake will be drained as well because it is 
hydraulically connected to the system. Based on preliminary information from contractors and 
the estimated shrinkage that will occur to the unconsolidated layer upon drying, the material 
within the system can be utilized for fill material and supported by earthmoving equipment.  A 
more substantial phosphorus removal percentage would be achieved from this alternative 
because the unconsolidated layer will be removed or worked into the ground during the 
construction process, preventing it from being released into the water column.  This would result 
in improvements for the ecosystem and water quality by deepening the system to an average 
depth of five feet and creating aquatic and vegetation benches, therefore adding a more diverse 
habitat for fish and plant life. Finally, any material that is not disposed of or buried will be 
subjected to the atmosphere and therefore oxidized, reducing phosphorus exchange between 
the unconsolidated layer and the water column.  Due to the phosphorus removal and lake 
deepening associated with this alternative, it was retained as one of the primary alternatives.   
 
13.3    Final Array of Alternatives 
 
The alternatives from the first screening were carried forth and further refined by input from the 
technical committee, agencies, and stakeholders.  This refinement of all these remaining 
alternatives took several iterations between these community groups.  The final array of 
alternatives is: 
 

1. Hydraulic Dredging 
2. Earthmoving with Off-Site Disposal 
3. Earthmoving with Off-Site Disposal and Bypass Pipes 
4. Earthmoving with Off-Site Disposal and Trickle Tubes/Bypass Pipes  
5. Earthmoving with On-Site Disposal 
6. Earthmoving with On-Site Disposal and Bypass Pipes 
7. Earthmoving with On-Site Disposal and Trickle Tubes/Bypass Pipes  

 
Bypass pipes and trickle tubes would remove water from the bottom of the water column where 
the water quality is the poorest.  Based on reasoning stated in section 11.4 of this report, it was 
determined that it would be more cost-effective to concentrate all restoration efforts on City 
Park, University and Campus Lakes, as well as Lake Erie.   
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13.3.1  Hydraulic Dredging with Off-Site Disposal 
 
This alternative would hydraulically dredge University, City Park, and Campus Lakes, along with 
Lake Erie and place the fill on lands owned by LSU about two miles away, near the Mississippi 
River (Figures 12 and 13).  The dredged material would be spread out and incorporated into the 
soil.  Approximately 1,126,000 cubic yards (cy) [(University 866,000 cy, City Park – 227,000 cy, 
Lake Erie 12,000 cy and Campus 21,000 cy)] would be hydraulically dredged to achieve an 
average depth of five feet.  All cut and fill quantities were calculated based on existing data 
gathered from LIDAR (Light Detection and Ranging) elevations as well as original and 
augmented survey data. In addition, approximately 130 aces of stumps (University - 100 and 
City Park – 30) would be cleared.  A berm would have to be constructed around the disposal 
site to contain the dredged material and allow the effluent waters to be returned to the lakes.  
Two pipes would have to be placed from the lakes to the depositional area. The second pipe is 
needed to return water to the lakes for dredge flotation.  Some roads would likely have to be 
closed and ramps over the pipes would have to be constructed on other roads. The existing 
force main would be lowered to allow for the needed dredging and contouring of the lake 
bottom.  The lake would remain turbid for the 3 years it would take for construction.   
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Figure 12.  Hydraulic Dredging of University, City Park and Campus Lakes and Lake Erie 

(11x17) (PDF)
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• Site 1 – 27 acres 

• Site 2 – 410 acres 

• Site 3 – 2,383 acres 

•       Site 4 – 149 acres 
 

Figure 13.  Potential Disposal Areas for Hydraulic Dredging Alternative 
 
13.3.2  Earthmoving with Off-Site Disposal 
 
Earthmoving 
 
This alternative would require the draining of University, City Park, and Campus Lakes, as well 
as Lake Erie, so earthmoving equipment could remove and dispose of lake material on existing 
lands owned by LSU (Figure 14).  The dredged material would be spread out and incorporated 
into the soil.  Approximately 772,000 cubic yards (cy) [(University 601,000 cy, City Park – 
137,000 cy, Lake Erie 12,000 cy and Campus 22,000 cy)] would be mechanically removed, as 
required to achieve an average depth of five feet. All cut and fill quantities were calculated 
based on existing data gathered from LIDAR (Light Detection and Ranging) elevations as well 
as original and augmented survey data. In addition, approximately 130 aces of stumps 
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(University - 100 and City Park – 30) would be cleared.  In order to retain the habitat value 
provided to fish by these existing stumps, some will be reintroduced into the system once the 
needed contouring is completed.    
 
Temporary Structures 
 
A temporary haul road would be constructed and subsequently removed within University and 
City Park Lakes. The haul road will be approximately 7,000 yards in length, 10 feet wide, and 10 
feet tall to accommodate all required movement from one end of the lake system to the other.  
The road will be constructed from the south end of University Lake, through the lake, across 
May Street, and into City Park Lake. It will take 51,100 20-cy (18-wheeler) truckloads to move 
this material.  Assuming 100 loads a day, it would take 511 days for the transport alone.  Likely 
it would take approximately two years to complete this construction. The force main would be 
lowered when the lake is dry to allow for the earthwork and contouring of the lake bottom.  Low-
level temporary berms would be constructed and ground cover planted to reduce sediment 
runoff during construction.  The goal would be to keep the sediment in the lakes and halt 
downstream transport.  All fish that perish during the construction phase may be beneficially 
utilized for industrial usage such as fertilizer and crawfish bait.  
 
Construction Schedule 
 
The construction phase of this alternative will last approximately 93 weeks (1.8 years), after 
which the lake will be allowed to refill. 
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Figure 14:  Earthmoving with Off-Site Disposal (11x17) (PDF) 
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13.3.3  Earthmoving with Off-Site Disposal and Bypass Pipes 
 
This alternative is the same as the Earthmoving with Off-Site Disposal alternative but with the 
addition of bypass pipes (Figures 15 - 17).  
 
Earthmoving 
 
This alternative would require draining University, City Park, and Campus Lakes as well as Lake 
Erie so earthmoving equipment could remove and dispose of lake material on existing lands 
owned by LSU (Figure 15).  The dredged material would be spread out and incorporated into 
the soil.  Approximately 777,000 cubic yards (cy) [(University 605,000 cy, City Park 139,000 cy, 
Lake Erie 12,000 cy and Campus 21,000 cy)] would be mechanically removed, as required to 
achieve an average depth of five feet. 
 
Bypass Pipes 
 
The bypass pipe inlets are strategically located in three low-lying containment areas where the 
most phosphorus rich runoff enters the lake system.  These areas are located in the 
southernmost portion of City Park Golf Course where Bayou DuPlantier enters the system, Lake 
Erie, and an area along Stanford Avenue containing a large number of stormwater inlets.  The 
containment areas will catch most of the first flush runoff and feed it through a pipe to one of two 
outlet structures located on the edge of Corporation Canal. These bypass pipe systems will 
collectively remove approximately 40 percent of the first flush runoff out of the lake system and 
direct it to the outlet structures.  The first flush contains approximately 80 percent of the 
incoming phosphorous.  Nutrient-uptake planting could occur within these catch basin areas to 
help facilitate phosphorus removal through vegetative filtration and to improve aesthetics.  This 
phosphorus-laden water flow will be driven by the pressure head created from the resulting 
water buildup within the containment area.  The bypass pipes will be set up with trash screens 
at the point of entry to keep debris out of the pipes. To keep the system from becoming blocked 
with sediment, the outflow structures will have a system of gate valves the can be opened to 
flush the bypass pipes. When the gate valves are open there will be four to five feet of head 
differential, thereby providing enough flow to flush the tubes.  All outlet structures will also 
contain backflush valves to allow for reverse pumping to ensure continual flow through the 
pipes. The bypass tubes will be 24-inch and 15-inch high-density polyethylene (HDPE) pipe.  
The pipes should be placed beneath a foot of fill material to ensure that no buoyant forces affect 
the structure.  
 
Fairways 
 
Contoured fairways will also be added through the middle of the lake bottoms to slowly move 
the unconsolidated layer towards the middle of the lake and to provide clear areas for future 
maintenance dredging, if required. The weir crest in the southernmost pipe outlet structure will 
set the normal pool stage for University Lake.  
  
Control Structures 
 
The weir crest for the control structure in the University and City Park Lakes will set the pool 
stage. A third, smaller weir will be placed at the interface between Lake Erie and City Park Lake 
to set the pool stage in Lake Erie.  
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Construction Schedule 
 
The construction phase of this alternative will last approximately 111 weeks (2.1 years), after 
which the lake will be allowed to return to normal pool stage.  
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Figure 15:  Earthmoving with Off-Site Disposal and Trickle Bypass Pipes (11 x 17) (PDF) 
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Figure 16.  Pipe Outlet Structure for Tube Alternatives 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Figure 17.  Runoff Containment Area 
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13.3.4 Earthmoving with Off-Site Disposal and Trickle Tubes/Bypass Pipes 
 
This alternative is the same as the Earthmoving with Off-Site Disposal and Bypass Pipes 
alternative but with the addition of trickle tubes (Figure18).   
 
Earthmoving 
 
This alternative would require the draining of University, City Park, and Campus Lakes, as well 
as Lake Erie, so earthmoving equipment could remove and dispose of lake material on existing 
lands owned by LSU (Figure 18).  The dredged material would be spread out and incorporated 
into the soil.  Approximately 786,000 cubic yards (cy) [(University 607,000 cy, City Park 141,000 
cy, Lake Erie 12,000 cy and Campus 26,000 cy)] would be mechanically removed, as required 
to achieve an average depth of five feet. 
 
Trickle Tubes 
 
The trickle tubes are a series of pipes installed below the lake bottom that connect low-point 
inlet areas (LPIs) to outlet structures (Figure 16). Two outlet structures, located in the southern 
portion of University Lake and the northern segment of Corporation Canal, will serve as the area 
in which water will exit the system. The trickle tubes are designed to extract the poorest quality 
water from the bottom of the water column during a rise in pool stage after a rain event.  The 
result is a gravity-driven water removal system that acts as a bottom feeding weir. These LPIs 
would be located in deeper sump areas within the southern portion of University and City Park 
Lake allowing for the buildup of nutrient-laden sediments.  They will also be set up with trash 
screens at the point of entry to keep debris out of the pipes.  Phosphorus levels within the water 
column will begin to stratify below five feet of depth, allowing for the removal of higher 
concentrations at each inlet.  While some minor temporal stratification could occur at an 
average depth of five feet throughout the system, it has been determined that the average 
temperatures within the water column will not increase through the use of these tubes.  The 
trickle tubes will remove water during all aspects of the hydrograph, even when water is flowing 
over the emergency spillway. Each trickle tube system is designed to discharge 2.7 cfs at 0.5 
feet of head.  When the lake stage is less than 0.5 feet above normal pool, 100% of the 
discharge will be through the trickle tube system.  
 
The trickle tubes should also help to reduce the unconsolidated layer since all LPIs will be 
strategically placed in low-lying areas within the lake system, where the unconsolidated layer 
will migrate to as it begins to build up.  The low density of the unconsolidated material will cause 
some of it to be extracted through the tubes, creating a lower steady state of unconsolidated 
material within the system.  The trickle tubes will also be designed to maximize flow through the 
tubes and minimize flow over the emergency spillway.  
 
There will be two valves on each trickle tube and a bypass pipe at the pipe outlet structure 
(Figure 16).  One valve, when opened, would create a direct drain pipe which would increase 
the head differential to four or five feet. This will greatly increase the velocity and discharge and 
is proposed to allow for management of the lake and to clear out the tubes in case of any 
sediment accumulation. The second valve is designed to close the exit pipes to allow a pump to 
backflush the pipes.  This backflush option would provide another solution in case of sediment 
accumulation in the trickle tubes. The direct drain valve will also allow the implementation of a 6-
inch and 2-foot controlled drawdown, as recommended by LDWF, to be implemented over a 1-
and 5-year period, respectively.  A 6-inch drawdown will expose approximately 12 feet of 
shoreline, while the 2-foot drop will expose approximately 18 feet.  Local lake and fishery 



74 

experts agree that oxidation will occur when the sediments are exposed to the atmosphere, 
releasing the nutrients through the process of decomposition; this mimics a more natural 
condition. It is also believed that the newly formed vegetation that will form and perish during the 
drawdown process will not result in a trophic upsurge.  These drawdowns will be implemented in 
the spring, when DO levels are naturally higher. The trickle tubes will be constructed of 15-inch 
HDPE pipe. It is recommended that the pipes be placed beneath a foot of fill material to ensure 
that no buoyant forces affect the structure.  
  
Fairways 
 
Fairways will also be added through the middle of the lake bottoms to slowly move the 
unconsolidated layer towards the middle of the lake and to provide clear areas for future 
maintenance dredging, if required.  The fairways will also be sloped from North to South to 
facilitate the movement of unconsolidated material towards the LPIs.  
 
Construction Schedule 
 
The construction phase of this alternative will last approximately 111 weeks (2.1 years), after 
which the lake will be allowed to fill back up.  
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Figure 18:  Earthmoving with Off-Site Disposal and Trickle Tubes/Bypass Pipes (11 x 17) 

(PDF)  
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13.3.5 Earthmoving with On-Site Disposal 
 
Earthmoving 
 
This alternative would require draining University, City Park, and Campus Lakes, as well as 
Lake Erie, to enable earthmoving equipment to excavate and dispose of lake material around 
the perimeter of the lakes (Figure 19).  The dredged material would be placed to create terraces 
for bank stabilization, along with aquatic and fishery benches (Figure 20 and 21).  
Approximately 806,000 cubic yards (cy) [(University 665,000 cy, City Park 84,000 cy, Lake Erie 
13,000 cy, 23,000 Crest and Campus 22,000 cy)] would be mechanically redistributed, as 
required to achieve an average depth of five feet.  All cut and fill quantities were calculated 
based on data gathered from LIDAR elevations, as well as original and augmented survey data.  
The earthmoving process will effectively bury most of the phosphorus laden sediments, at a 
depth that will prevent the release of these nutrients to the water column.  For the proposed side 
slopes, a 30 ft. width was assumed for benefit calculations; however, the final width will vary 
depending on the location of the existing grade.  All stormwater inlets entering the system will 
be extended, when necessary, to accommodate the newly created benches and fill areas.  
 
During the construction process, the layer of unconsolidated material within the lake will be 
mixed and worked into the native clay layer to form a suitable substrate for bank creation and 
planting.  The existing banks are already composed of this native clay, which provides 
reassurance that the material will be suitable for bank construction.   
 
Approximately 100 acres (University – 80 and City Park – 20) of stumps would be cleared.  To 
retain the habitat value provided to fish by these existing structures, some stumps will be 
reintroduced into the system once the contouring is completed.  All stumps removed from the 
system could be utilized as mulch or trail cover.  Once drained, a temporary haul road would be 
constructed and removed within University and City Park Lakes to allow for the movement of 
construction equipment throughout the project area.  The force main located in the northern 
portion of University Lake would be lowered in the dry to allow for the earthwork and contouring 
of the lake bottom.   
 
Moist Soil Management Unit 
 
A five-acre moist soil management unit (MSM) would be constructed at the tip of the existing 
bird sanctuary in University Lake (Figure 22).  These are areas designed to promote native 
foods for shorebirds and waterfowl by mimicking seasonally flooded wetlands.  The MSM would 
be drained (yearly in July and August) to stimulate plant growth and remain flooded during the 
rest of the year to provide forage for birds. 
 
Temporary Structures 
 
During construction, the temporary haul road will be constructed with sediments from the Lakes 
system to facilitate the sediment drying process and to aid in the movement of construction 
equipment.  To accommodate all required movement from one end of the lake system to the 
other, the haul road will be approximately 7,000 yards in length,10 feet wide, and 10 feet tall.  
The road will be constructed from the south end of University Lake, through the lake, across 
May Street, and into City Park Lake.  Once the sculpting of the lakes is underway, the haul road 
will be incrementally incorporated into the designed lake bottom starting from the North and 
working toward the south.       
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Temporary low-level berms would be constructed, and groundcover planted, to reduce sediment 
runoff during construction as well.  The goal would be to retain the sediment in the lakes and not 
downstream.  Fish that perish during the construction phase may be beneficially utilized for 
industrial usage such as fertilizer and crawfish bait.  
 
Aquatic Bench 
 
An aquatic plant bench will be limited to approximately one mile of the new lake perimeter.  This 
bench will provide important littoral habitat for most forms of fish and wildlife species.  This 
bench can vary in width from six to 15 feet and is approximately six inches in depth at normal 
pool stage.  This bench would be planted with various combinations of native Louisiana plants.  
The native plants recommended for this aquatic bench include: blue iris Iris versicolor, Iris 
giganticaerulea; copper iris Iris fulva; pickerel weed Pontederia cordata; swamp spider lily 
Crinum americanum; soft rush Juncus effusus; duck potato Sagittaria platyphylla; arrowhead 
Sagittaria latifolia; lizards tail Saururus cernuus; swamp rose mallow Hibiscus moscheutos, and 
buttonbush Cephalanthus occidentalis.  Other native plants could be considered as well.  This 
aquatic bench would biofilter excess nutrients and pollutants entering the lake.   
 
Some measurements will be implemented to eradicate the undesirable stock, such as the 
elephant’s ear; however, some of this existing vegetation will be covered with the new substrate 
during construction.  The cost for the continual control of undesirable vegetation will be included 
in the maintenance costs for this alternative.  Due to its limited size, no littoral improvements will 
be added to Lake Erie. Figure 18 shows a plan view of the proposed lake area.  The green 
areas represent new land created by disposal, and the blue area represents the proposed lake 
footprint.  The light blue areas down the middle of the lakes are the fairways designed to collect 
any unconsolidated layer that might build up over time.  
 
Construction Schedule 
 
The earthmoving phase of this alternative will last approximately 58 weeks (1.1 year), after 
which the lake will be allowed to refill.  Complete construction for the alternative, which includes 
vegetative planting, would take approximately 110 weeks (approximately 2.1 years).      
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Figure 19:  Earthmoving with On-Site Disposal (11 x 17) (PDF) 
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Figure 20.  Proposed Side Slopes with Fish Bench for On-Site Disposal Options  
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Figure 21.  Proposed Side Slopes with Fish and Aquatic Benches for On-Site Disposal  

                      Options
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Figure 22.  Proposed Moist Soil Management Unit 
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13.3.6 Earthmoving with On-Site Disposal and Bypass Pipes 
 
This alternative would be the same as the Earthmoving with On-Site Disposal alternative except 
with the addition of bypass pipes (Figure 23). 
 
Earthmoving 
 
This alternative would require the draining of University, City Park, and Campus Lakes, as well 
as Lake Erie, so earthmoving equipment could excavate and dispose of lake material around 
the perimeter of the lakes.  The dredged material would be placed to create terraces for bank 
stabilization along with aquatic and fishery benches (Figure 20 and 21).  Approximately 815,000 
cubic yards (cy) [(University 673,000 cy, City Park 85,000 cy, Crest 23,000, Lake Erie 12,000 cy 
and Campus 22,000 cy)] would be mechanically redistributed, as required to achieve an 
average depth of five feet. 
 
Construction Schedule 
 
The earthmoving phase of this alternative will last approximately 76 weeks (1.5 years), after 
which the lake will be allowed to refill.  Complete construction for the alternative, which includes 
vegetative planting, would take approximately 128 weeks (2.5 years).      
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Figure 23.  Earthmoving with On-Site Disposal and Bypass Pipes (11x17) (PDF) 
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13.3.7    Earthmoving with On-Site Disposal and Trickle Tubes/Bypass Pipes 
 
This alternative would be the same as the Earthmoving with On-Site Disposal and Bypass Pipes 
alternative except with the addition of trickle tubes (Figure 24).   
 
Earthmoving 
 
This alternative would require the draining of University, City Park, and Campus Lakes as well 
as Lake Erie so that earthmoving equipment could excavate and dispose of lake material 
around the perimeter of the lakes.  The dredged material would be placed to create terraces for 
bank stabilization along with aquatic and fishery benches (Figure 20 and 21).  Approximately 
824,000 cubic yards (cy) [(University 675,000 cy, City Park 92,000 cy, Crest 23,000, Lake Erie 
13,000 cy and Campus 22,000 cy)] would be mechanically redistributed, as required to achieve 
an average depth of five feet. 
 
Construction Schedule 
 
The earthmoving phase of this alternative will last approximately 76 weeks (1.5 years), after 
which the lake will be allowed to refill.  Complete construction for the alternative, which includes 
vegetative planting, would take approximately 128 weeks (2.5 years).    
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Figure 24.  Earthmoving with On-Site Disposal and Trickle Tubes/Bypass Pipes (11 x 17) 

(PDF)  
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13.3.8 Alternative Quantities 
 
A summary of all quantities associated with all proposed alternatives may be found in Table 16 
below. 
 

Table 17.  Summary of Quantities  
 

  Quantities (Cubic Yards) 

Alternative Cut Fill 
Total 

Earthwork 

Hydraulic Dredging 1,126,000 0 1,126,000 

Earthmoving w/ Off-Site Disposal 766,068 5,945 772,013 

Earthmoving w/ Off-Site Disposal and Bypass Pipes 771,539 5,206 776,745 

Earthmoving w/ Off-Site Disposal and Trickle 
Tubes/Bypass Pipes 

780,959 4,847 785,806 

Earthmoving w/ On-Site Disposal 402,895 402,895 805,790 

Earthmoving w/ On-Site Disposal and Bypass Pipes 407,435 407,435 814,870 

Earthmoving w/ On-Site Disposal and Trickle 
Tubes/Bypass Pipes 

411,866 411,866 823,733 

 
13.4 Alternative Cost Analysis 
 
Cost estimates were developed for the final array of alternatives.   A federal discount rate of 
4.875% over a 50-year life cycle in 2007 dollars was used.  The amortization calculation used 
was: 
 

Amortization Factor = 1/((1/(Interest Rate/100))*(1-(1/((1+(Interest Rate/100))50)))) 
 

The associated implementation cost for each alternative can be found in Tables 17 through 23. 
 
Annual operation and maintenance costs were estimated for each alternative (Appendix Q).  
These annual costs were added to the total annualized costs for each alternative.  Operation 
and maintenance costs include vegetative planting of littoral zones, mowing of bank zones, the 
monthly opening of trickle tube valves as well as the perceived 20 and 40-year maintenance the 
trickle tubes might require.   
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Table 18.   Estimated Construction Costs for Hydraulic Dredging Alternative 
 

Item Unit 
Estimated 
Quantity 

Unit Price 
Estimated 

Cost 
Mobilization/Demobilization         

  Lakes ea 1 $400,000.00 $400,000 

  Disposal Area ls 4 $375,000.00 $1,500,000 

Earthwork         

  University         

    Excavation cy 865,301 $17.50 $15,142,768 

    Clear Stumps ac 100 $15,000.00 $1,500,000 

  City Park         

    Excavation cy 226,469 $17.50 $3,963,208 

    Clear Stumps ac 30 $15,000.00 $450,000 

  Lake Erie         

    Excavation cy 12,056 $17.50 $210,980 

  Campus Lake         

    Excavation cy 20,733 $17.50 $362,828 

  Disposal Area         

    Embankment Construction lf 8,348 $175.00 $1,460,900 

Structures         

  Disposal Area         

    Weir Box ea 1 $75,000.00 $75,000 

  Dredging Infrastructure         

    Pipeline (including return) lf 21,120 $10.50 $221,760 

    Booster Pumps ea 4 $17,500.00 $70,000 

    Make-Up Water ls 1 $250,000.00 $250,000 

Relocations         

  Force Main lf 2,000.00 $320.00 $640,000 

Construction Costs       $26,247,443 

  Planning, Engineering and Design % 1 $3,149,693.10 $3,149,693 

  Construction Management % 1 $2,624,744.25 $2,624,744 

Subtotal       $32,021,880 

Contingency (25%)       $8,005,470 

Study Costs       $625,000 

Total Project Cost       $40,652,350 

  Interest During Construction (3 Yr Const.)       $2,883,581 

  Total Estimated Cost       $43,535,931 

  Annualized Cost (50 yr, 4.875% Interest)       $2,338,850 

  Annual Operations and Maintenance Costs       $28,500 

Total Average Annual Cost       $2,367,350 
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Table 19.  Estimated Construction Costs for Earthmoving with Off-Site Disposal 
 

Item Unit 
Estimated 
Quantity 

Unit Price 
Estimated 

Cost 
Mobilization/Demobilization         

  Lakes Site ls 1 $109,000.00 $109,000 

  Disposal Area ea 4 $75,000.00 $300,000 

Earthwork         

  University         

    Clear Stumps ac 100 $7,700.00 $770,000 

    Excavate, Load, & Dispose  cy 600,634 $6.25 $3,753,963 

    Haul Road (Install/Remove) cy 390,000 $1.60 $624,000 

  City Park         

    Clear Stumps ac 30 $7,700.00 $231,000 

    Excavate, Load, & Dispose  cy 136,984 $6.25 $856,150 

    Haul Road (Install/Remove) cy 235,000 $1.60 $376,000 

  Lake Erie         

    Excavate, Load, & Dispose  cy 12,082 $6.25 $75,513 

  Campus Lake         

    Excavate, Load, & Dispose  cy 22,313 $6.25 $139,456 

  Disposal Area         

    Distribute Spoil cy 1,020,000 $1.50 $1,530,000 

Lake Pumping         

    Runoff Removal ls 1 $123,000.00 $123,000 

Relocations         

  Force Main lf 2,000 $288.00 $576,000 

Construction Costs       $9,464,081 

  Planning, Engineering and Design % 1 $1,135,689.75 $1,135,690 

  Construction Management % 1 $946,408.13 $946,408 

Subtotal       $11,546,179 

Contingency (25%)       $2,886,545 

Study Costs       $625,000 

Total Project Construction Cost       $15,057,724 

  Interest During Construction (2 Yr Const.)       $502,045 

  Total Estimated Cost       $15,559,769 

  Annualized Cost (50 yr, 4.875% Interest)       $835,907 

  Annual Operations and Maintenance Costs       $35,153 

Average Annual Cost       $871,059 
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Table 20.   Estimated Construction Costs for Earthmoving with Off-Site Disposal and 
                       Bypass Pipes  
 

Item Unit Estimated Quantity Unit Price Estimated Cost 

Mobilization/Demobilization         

  Lakes Site ls 1 $109,000.00 $109,000 

  Disposal Area ea 4 $75,000.00 $300,000 

Earthwork         

  University         

    Clear Stumps ac 100 $7,700.00 $770,000 

    Excavate, Load, & Dispose  cy 605,316 $6.25 $3,783,225 

    Haul Road (Install/Remove) cy 390,000 $1.60 $624,000 

  City Park         

    Clear Stumps ac 30 $7,700.00 $231,000 

    Excavate, Load, & Dispose  cy 139,183 $6.25 $869,894 

    Haul Road (Install/Remove) cy 235,000 $1.60 $376,000 

  Lake Erie         

   Excavate, Load, & Dispose  cy 11,421 $6.25 $71,381 

  Campus Lake         

   Excavate, Load, & Dispose  cy 20,825 $6.25 $130,156 

  Disposal Area         

   Distribute Spoil cy 1,020,000 $1.50 $1,530,000 

Structures         

  University         

    Pipe Outlet Structure ls 1 $379,000.00 $379,000 

    Bypass Structure ls 1 $245,000.00 $245,000 

    15” HDPE Pipe lf 3,750 $45.00 $168,750 

    24" HDPE Pipe lf 500 $59.00 $29,500 

  City Park         

    Bypass Structure ls 1 $245,000.00 $245,000 

    15” HDPE Pipe lf 1,500 $45.00 $67,500 

    24" HDPE Pipe lf 2,750 $59.00 $162,250 

  Campus Lake         

    15” HDPE Pipe lf 300 $45.00 $13,500 

  Crest Lake         

    16” HDPE Pipe lf 500 $45.00 $22,500 

    24" HDPE Pipe lf 500 $59.00 $29,500 

    Pipe Outlet Structure ea 1 $360,000.00 $360,000 

Lake Erie         

    Weir Structure ea 1 $74,000.00 $74,000 

Lake Pumping         

    Runoff Removal ls 1 $123,000.00 $123,000 

Relocations         

  Force Main lf 2,000 $288.00 $576,000 

Construction Costs       $11,290,156 

  Planning, Engineering and Design % 1 $1,354,818.75 $1,354,819 

  Construction Management % 1 $1,129,015.63 $1,129,016 

Subtotal       $13,773,991 

Contingency (25%)       $3,443,498 

Study Costs       $625,000 

Total Project Construction Cost       $17,842,488 

  Interest During Construction (1 Yr Const.)       $434,911 

  Total Estimated Cost       $18,277,399 

  Annualized Cost (50 yr, 4.875% Interest)       $981,904 

  Annual Operations and Maintenance Costs       $35,153 

Average Annual Cost       $1,017,056 
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Table 21.  Estimated Construction Cost for Earthmoving with Off-Site Disposal and 
                       Trickle Tubes/Bypass Pipes 

 

Item Unit Estimated Quantity Unit Price Estimated Cost 

Mobilization/Demobilization         

  Lakes Site ls 1 $109,000.00 $109,000 

  Disposal Area ea 4 $75,000.00 $300,000 

Earthwork         

  University         

    Clear Stumps ac 100 $7,700.00 $770,000 

    Excavate, Load, & Dispose  cy 607,131 $6.25 $3,794,569 

    Haul Road (Install/Remove) cy 390,000 $1.60 $624,000 

  City Park         

    Clear Stumps ac 30 $7,700.00 $231,000 

    Excavate, Load, & Dispose  cy 140,915 $6.25 $880,719 

    Haul Road (Install/Remove) cy 235,000 $1.60 $376,000 

  Lake Erie         

    Excavate, Load, & Dispose  cy 12,082 $6.25 $75,513 

  Campus Lake         

    Excavate, Load, & Dispose  cy 25,678 $6.25 $160,488 

  Disposal Area         

    Distribute Spoil cy 1,020,000 $1.50 $1,530,000 

Structures         

  University         

    Pipe Outlet Structure ls 1 $379,000.00 $379,000 

    Bypass Structure ls 1 $245,000.00 $245,000 

    15” HDPE Pipe lf 6,500 $45.00 $292,500 

    24" HDPE Pipe lf 500 $59.00 $29,500 

  City Park         

    Bypass Structure ls 1 $245,000.00 $245,000 

    15” HDPE Pipe lf 1,750 $45.00 $78,750 

    24" HDPE Pipe lf 2,750 $59.00 $162,250 

  Campus Lake         

    15” HDPE Pipe lf 300 $45.00 $13,500 

  Crest Lake         

    15” HDPE Pipe lf 1000 $45.00 $45,000 

    24" HDPE Pipe lf 500 $59.00 $29,500 

    Pipe Outlet Structure ea 1 $360,000.00 $360,000 

  Lake Erie         

    Weir Structure ea 1 $74,000.00 $74,000 

Lake Pumping         

    Runoff Removal ls 1 $123,000.00 $123,000 

Relocations         

  Force Main lf 2,000 $288.00 $576,000 

Construction Costs       $11,504,288 

  Planning, Engineering and Design % 1 $1,380,514.50 $1,380,515 

  Construction Management % 1 $1,150,428.75 $1,150,429 

Subtotal       $14,035,231 

Contingency (25%)       $3,508,808 

Study Costs       $625,000 

Total Project Construction Cost       $18,169,038 

  Interest During Construction (2 Yr Const.)       $616,164 

  Total Estimated Cost       $18,785,202 

  Annualized Cost (50 yr, 4.875% Interest)       $1,009,184 

  Annual Operations and Maintenance Costs       $35,153 

Average Annual Cost       $1,044,337 
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Table 22.   Estimated Construction Costs for Earthmoving With 
                                         On-Site Disposal 

 

Item Unit 
Estimated 
Quantity 

Unit Price 
Estimated 

Cost 
Mobilization/Demobilization         

Lakes Site ls 1 $109,000.00 $109,000 

Earthwork         

  University         

    Clear Stumps ac 80 $7,700.00 $616,000 

    Contour Lake Bottom cy 665,204 $2.40 $1,596,490 

    Haul Road (Install/Remove) cy 390,000 $1.60 $624,000 

  City Park         

    Clear Stumps ac 20 $7,700.00 $154,000 

    Contour Lake Bottom cy 84,044 $2.40 $201,706 

    Haul Road (Install/Remove) cy 235,000 $1.60 $376,000 

  Crest Lake         

    Contour Lake Bottom cy 22,648 $2.40 $54,355 

  Lake Erie         

    Contour Lake Bottom cy 12,082 $2.40 $28,997 

  Campus Lake         

    Contour Lake Bottom cy 21,812 $2.40 $52,349 

Structures         

  University         

    Stormwater Pipe Extension lf 840 $120.00 $100,800 

  City Park         

    Stormwater Pipe Extension lf 780 $120.00 $93,600 

  Campus Lake         

    Stormwater Pipe Extension lf 420 $120.00 $50,400 

Lake Pumping         

    Runoff Removal ls 1 $123,000.00 $123,000 

Vegetative Plantings ls 1 $442,000.00 $442,000 

Real Estate         

  Land Costs (Lakes) ac 1 $14,000.00 $14,000 

Relocations         

  Force Main lf 2,000.00 $288.00 $576,000 

Construction Costs       $5,212,696 

  Planning, Engineering and Design % 1 $625,523.52 $625,524 

  Construction Management % 1 $521,269.60 $521,270 

Subtotal       $6,359,489 

Contingency (25%)       $1,303,174 

Study Costs       $625,000 

Total Project Construction Cost       $8,287,663 

  Interest During Construction (2 Yr Const.)       $276,486 

  Total Estimated Cost       8,564,149 

  Annualized Cost (50 yr, 4.875% Interest)       460,086 

  Annual Operations and Maintenance       $62,653  

Total Average Annual Cost       $522,738 
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Table 23.  Estimated Construction Costs for Earthmoving with 
On-Site Disposal and Bypass Pipes 

 

Item Unit Estimated Quantity Unit Price Estimated Cost 

Mobilization/Demobilization         

Lakes Site ls 1 $109,000.00 $109,000 

Earthwork        

  University        

    Clear Stumps ac 80 $7,700.00 $616,000 

    Contour Lake Bottom cy 672,912 $2.40 $1,614,989 

    Haul Road (Install/Remove) cy 390,000 $1.60 $624,000 

  City Park        

    Clear Stumps ac 20 $7,700.00 $154,000 

    Contour Lake Bottom cy 85,260 $2.40 $204,624 

    Haul Road (Install/Remove) cy 235,000 $1.60 $376,000 

  Crest Lake        

    Contour Lake Bottom cy 22,648 $2.40 $54,355 

  Campus Lake        

    Contour Lake Bottom cy 21,834 $2.40 $52,402 

  Lake Erie        

    Contour Lake Bottom cy 12,216 $2.40 $29,318 

Structures        

  University        

    Pipe Outlet Structure ls 1 $379,000.00 $379,000 

    Bypass Structure ls 1 $245,000.00 $245,000 

    15” HDPE Pipe lf 3,750 $45.00 $168,750 

    24" HDPE Pipe lf 500 $59.00 $29,500 

    Stormwater Pipe Extension lf 840 $120.00 $100,800 

    Valves ea 2 $8,200.00 $16,400 

  City Park        

    Bypass Structure ls 1 $245,000.00 $245,000 

    15” HDPE Pipe lf 1,500 $45.00 $67,500 

    24" HDPE Pipe lf 2,750 $59.00 $162,250 

    Stormwater Pipe Extension lf 780 $120.00 $93,600 

  Campus Lake        

    15” HDPE Pipe lf 300 $45.00 $13,500 

    Stormwater Pipe Extension lf 420 $120.00 $50,400 

    Valves ea 2 $6,100.00 $12,200 

  Crest Lake        

    15” HDPE Pipe lf 500 $45.00 $22,500 

    24" HDPE Pipe lf 500 $59.00 $29,500 

    Pipe Outlet Structure ea 1 $360,000.00 $360,000 

    Valves ea 4 $13,100.00 $52,400 

Lake Erie        

   Weir Structure ea 1 $74,000.00 $74,000 

Lake Pumping        

    Runoff Removal ls 1 $123,000.00 $123,000 

Vegetative Plantings ls 1 $442,000.00 $442,000 

Real Estate        

  Land Costs (Lakes) ac 1 $14,000.00 $14,000 

  Relocations        

  Force Main lf 2,000.00 $288.00 $576,000 

Construction Costs      $7,111,988 

  Planning, Engineering and Design % 1 $853,438.56 $853,439 

  Construction Management % 1 $711,198.80 $711,199 

Subtotal      $8,676,625 

Contingency (25%)      $1,777,997 

Study Costs      $625,000 

Total Project Construction Cost      $11,079,622 

  Interest During Construction (2.5 Yr Const.)      $503,260 

  Total Estimated Cost      $11,582,882 

  Annualized Cost (50 yr, 4.875% Interest)      $622,259 

  Annual Operations and Maintenance      $62,653 

Total Average Annual Cost      $684,912 
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Table 24.   Estimated Construction Costs for Earthmoving with 
                                         On-Site Disposal and Trickle Tubes/Bypass Pipes 

 

Item Unit Estimated Quantity Unit Price Estimated Cost 

Mobilization/Demobilization         

Lakes Site ls 1 $109,000.00 $109,000 

Earthwork         

  University         

    Clear Stumps ac 80 $7,700.00 $616,000 

    Contour Lake Bottom cy 673,936 $2.40 $1,617,446 

    Haul Road (Install/Remove) cy 390,000 $1.60 $624,000 

  City Park         

    Clear Stumps ac 20 $7,700.00 $154,000 

    Contour Lake Bottom cy 91,301 $2.40 $219,122 

    Haul Road (Install/Remove) cy 235,000 $1.60 $376,000 

  Crest Lake         

    Contour Lake Bottom cy 22,648 $2.40 $54,355 

  Campus Lake         

    Contour Lake Bottom cy 22,224 $2.40 $53,338 

  Lake Erie         

    Contour Lake Bottom cy 13,624 $2.40 $32,698 

Structures         

  University         

    Pipe Outlet Structure ls 1 $379,000.00 $379,000 

    Bypass Structure ls 1 $245,000.00 $245,000 

    15” HDPE Pipe lf 6,500 $45.00 $292,500 

    24" HDPE Pipe lf 500 $59.00 $29,500 

    Stormwater Pipe Extension lf 840 $120.00 $100,800 

    Valves ea 10 $8,200.00 $82,000 

  City Park         

    Bypass Structure ls 1 $245,000.00 $245,000 

    15” HDPE Pipe lf 1,750 $45.00 $78,750 

    24" HDPE Pipe lf 2,750 $59.00 $162,250 

    Stormwater Pipe Extension lf 780 $120.00 $93,600 

  Campus Lake         

    15” HDPE Pipe lf 300 $45.00 $13,500 

    Stormwater Pipe Extension lf 420 $120.00 $50,400 

    Valves ea 2 $6,100.00 $12,200 

  Crest Lake         

    15” HDPE Pipe lf 1000 $45.00 $45,000 

    24" HDPE Pipe lf 500 $59.00 $29,500 

    Pipe Outlet Structure ea 1 $360,000.00 $360,000 

    Valves ea 6 $13,100.00 $78,600 

  Lake Erie         

    Weir Structure ls 1 $74,000.00 $74,000 

Lake Pumping         

    Runoff Removal ls 1 $123,000.00 $123,000 

Vegetative Plantings ls 1 $442,000.00 $442,000 

Real Estate         

  Land Costs (Lakes) ls 1 $14,000.00 $14,000 

Relocations         

  Force Main lf 2,000.00 $288.00 $576,000 

Construction Costs       $7,382,559 

  Planning, Engineering and Design % 1 $885,907.10 $885,907 

  Construction Management % 1 $738,255.92 $738,256 

Subtotal       $9,006,722 

Contingency (25%)       $1,845,640 

Study Costs       $625,000 

Total Project Construction Cost       $11,477,362 

  Interest During Construction (2.5 Yr Const.)       $489,000 

  Total Estimated Cost       $11,966,362 

  Annualized Cost (50 yr, 4.875% Interest)       $642,860 

  Annual Operations and Maintenance       $62,653 

Total Average Annual Cost       $705,513 
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14.0  EVALUATION OF ALTERNATIVES 
 
14.1 Evaluation Objectives 
 
According to the previously stated plan formulation objectives, all proposed alternatives were 
evaluated for effectiveness based on the following criteria: 
 

 Habitat Improvement 
 

o Average Annual Habitat Units Produced  
 

 Water Quality Improvement 
 

o Reduce Peak Mean Phosphorus Levels < 0.4 mg/l (STELLA Software) 
o Create Average Depth of 5 feet 

 

 Public Acceptability 
 

o Public Input; Stakeholder Preferences 
 

 Sustainability 
 

o Ecosystem Improvement Over 50-Year Period and Beyond 
 

 Cost-Effectiveness 
 

o Cost vs. Output (IWR Planning Suite Software Analysis) 
 
14.2    Evaluation Overview 
 
An increase in water depth, littoral zone restoration, and improvement of water quality are 
critical components of ecosystem restoration for the lakes.  Water depth is needed for warm 
water fishes and to reduce excessive temperature during the summer.  Nutrient management is 
a key to reducing BOD and increasing DO.  Restoration of the littoral zone is created for fish 
and bird habitat as well as biofilters.  Therefore an evaluation model was developed that utilizes 
STELLA (mass balance model for phosphorus), sediment oxygen demand (SOD), water column 
oxygen (day break), Community Habitat Suitability Index (CHSI), and Average Annual Habitat 
Units (AAHUs).  The IWR plan was then used to evaluate each alternative using AAHUs and the 
annualized alternative cost.     
 
14.3  Phosphorus Modeling (STELLA) 
 
STELLA modeling was used to assess each alternative’s impact on water quality and to 
optimize alternatives.  To produce an accurate prediction of phosphorus levels over time, the 
modeling program STELLA, Version 9.0.2 was utilized.  This is the same model that was 
calibrated, fit and analyzed to study phosphorus levels within City Park Lake from 2000 to 2001 
(Rusch et al. 2002).  STELLA is a software package that provides a graphical user interface, 
allowing the user to analyze a complicated system, such as a lake, while the complex equations 
behind the mass balance movements within the system are run in the background.  The 
software also allows for models to be created, run, and altered, giving both numerical and 
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graphical results.  This allows for the creation of a model depicting a portion of the lake system 
including all potential inputs and outputs.  Once created, the model could be altered to imitate a 
particular set of conditions and thus mimic how the lake would react to those conditions.  For 
example, if the model was configured to imitate how the lake would react if the average depth 
was increased by two feet.  Not only would the program allow you to calculate the amount of 
phosphorus that would be present over time, but it would also show how all variables within the 
system would change, such as temperature.  Inputs into the lake system include stormwater 
runoff, rain, and the atmospheric addition of phosphorus, while outputs include runoff through 
the weirs, evaporation, and the loss of phosphorus through sedimentation.  These capabilities 
made STELLA the ideal method of predicting phosphorus levels and the corresponding changes 
in the lake system’s ecosystem.   
 
The STELLA model was used to quantify the effects the final array of design alternatives would 
have on the lakes system’s phosphorus levels over a range of time periods, including 1, 5, 10, 
25, and 50 years.  This would help gauge the effects each alternative would have from a water 
quality standpoint. To determine this, the model was calibrated and run for each design 
alternative and time period, giving the corresponding results.  
 
Assumptions for these model runs were made based on best knowledge and past studies.  A 
universal burial rate of dissolved phosphorus into the lake sediments was estimated to be 
approximately 30 percent during the natural cycle between the lake water and the lake 
sediments.  This is based on prior studies conducted on City Park Lake (Rusch and Ruley 
2002). Once this phosphorus is buried, it is no longer available for transfer with the water above 
it.  A 10 percent decrease in depth was also included over a 50-year time span to accommodate 
the slight buildup of organic material on the lake bottom due to the introduction of debris. This 
estimation was based on best knowledge of lake elevations since the 1977 restoration project 
was completed. The approximate reduction in phosphorus-laden sediments from the system 
was also applied as a reduction in phosphorus release from the sediments in the release 
component of the model.  These reductions ranged from zero to 100 percent based on the 
construction method.  All phosphorus reduction estimates were based on construction 
techniques utilized and the appropriate amount of the unconsolidated layer that could be 
removed.   
 
Finally, based on a hydrologic analysis conducted for the Lakes District, the percentage of 
phosphorus runoff removed from the system each year was estimated for a system of 15-inch 
trickle tubes and a 24-inch bypass pipe.  It was estimated that 40 percent of the phosphorus 
runoff entering the Lakes District could be exported past the ecosystem entirely, while an extra 
6 percent of the existing phosphorus could be removed through the trickle tube system, giving a 
total phosphorus removal of 46 percent each year.  This reduction was applied to the model as 
a management reduction for incoming and existing phosphorus levels.  The bypass pipe 
reduction was based on known concentrations of phosphorus during the first-flush cycle of low 
flow rain events (Figure 25).  It has been determined, based on past and current land usages 
around the lake system, that there have been no significant changes within the lake’s watershed 
over the past 20 years.  An additional 7 percent reduction in phosphorus release from the lake 
sediments was also applied to account for a proposed 6-inch drawdown of the lake every year 
as well as a 2-foot drawdown every five years.  It was estimated that this would result in a 12 
and 18 linear foot exposure of bank for each drawdown, respectively.  This reduction was based 
on the assumption that 75 percent of the exposed sediments would be oxidized for each 
drawdown, thereby reducing phosphorus release for up to two years from the date of drawdown.  
A breakdown of all assumptions made during the modeling process is in Appendix N of this 
report.  
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The trickle tube assumptions were based on what is considered a conservative estimation of 
hydrologic characteristics that 50 percent of newly introduced runoff could be exported beyond 
the system. The modeling results for each construction alternative are shown in Figures 28 
through 33. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 25.  Lakes District Runoff Characteristics (McKenna 1987) 
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Figure 26.  No-Action Phosphorus Modeling Results 
 

Hydraulic Dredging
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Figure 27.  Hydraulic Dredging Phosphorus Modeling Results 
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Earthmoving with Off-Site Disposal
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Figure 28.  Earthmoving with Off-Site Disposal Phosphorus Modeling Results 
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Figure 29.  Earthmoving with Off-Site Disposal and Bypass Pipes Phosphorus Modeling 

                     Results 
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Earthmoving with Off-Site Disposal and Trickle Tubes/Bypass Pipes
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Figure 30.   Earthmoving with Off-Site Disposal and Trickle Tubes/Bypass Pipes 

                            Phosphorus Modeling Results 
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Figure 31.   Earthmoving with On-Site Disposal Phosphorus Modeling Results 
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Earthmoving with On-Site Disposal and Bypass Pipes
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Figure 32.   Earthmoving with On-Site Disposal and Bypass Pipes Phosphorus Modeling 

                     Results 
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Figure 33.   Earthmoving with On-Site Disposal and Trickle Tubes/Bypass Pipes 
                             Phosphorus Modeling Results  
 
14.4   Environmental Benefits Analysis 
 
The Baton Rouge Lakes District is a hypereutrophic, shallow, subtropical, urban lake system 
that currently is stressed due to substantial nutrient loading, unstable dissolved oxygen levels 
and periodic fish kills.  To alleviate these issues, the lake system needs to be deepened; this will 
create lower mean temperatures in the water column and more stable dissolved oxygen levels.  
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Nutrient loading also should be lowered to bring the state of the system from hypereutrophic to 
eutrophic.  These implementations will create better overall water quality and the corresponding 
ecosystem improvements. Those acres affected by the improvement of the lake’s water quality, 
fisheries habitat and the creation of wetland habitat provided by this project would be measured 
by Community Habitat Suitability Index Models (CHSI).  The total number of average annual 
habitat units (AAHUs) would be projected when the acres of created habitats and the units of 
the various life requirements are measured.    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 34.  Basic Alternative Evaluation Flowchart 

 
To determine the best method to obtain sustainable improvements to the Lakes District 
ecosystem, it was imperative that both existing conditions and future changes be accurately 
quantified.  To do this, modeling needed to be performed based on critical scenarios, thus giving 
an environmental yardstick by which ecosystem health can be measured.  Multiple layers of 
modeling were carried out to accomplish these comparisons. First, total phosphorus levels were 
modeled within City Park Lake to determine which changes would most affect water quality 
within the system.  STELLA was used to model the phosphorus in the lakes.  Alternatives were 
developed and revised based on these results, then each alternative was modeled to quantify 
its effectiveness.  These total phosphorus predictions were then converted into critical, early 
morning dissolved oxygen levels through the development of a relationship between sediment 
oxygen demand and total phosphorus.  This early morning DO is critical for fish health and is an 
indicator of overall lake health. Critical dissolved oxygen levels were then used to determine 
habitat units through a Community Habitat Suitability Index.  A flow diagram depicting the 
modeling process steps are in Figure 35.  The results of the modeling are in Figures 26 – 33.  
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Figure 35.  Detailed Flow Diagram of Alternative Analysis 

 
Once the modeling was completed, and the outputs were observed, it was evident that each 
construction method had varying effects on the phosphorus levels within City Park Lake’s water 
column.  According to the model, if No-Action was taken, the system would have approximately 
0.78 g/m3 of total phosphorus within the water column during the warm summer months. The 
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annual fish kills.  Past studies have shown that shallow hypereutrophic systems such as this 
begin to run the risk of fish loss, due to oxygen collapse, at around 0.4 g/m3 (Mericas and 
Malone 1984).  The model also shows that without any deepening, the phosphorus levels are 
near a saturation point for the dimensions of this system, which is why levels remain relatively 
constant over a 50-year period.  However, the Hydraulic Dredging and Earthmoving with Off-
Site/On-Site Disposal alternatives have the added benefit of deepening the system and 
removing phosphorus-laden material from the system and the results of the model exhibit these 
benefits.  The model shows that the Hydraulic Dredging of the lake system would reduce 
phosphorus levels in the first year to approximately 0.44 g/m3, witch would regress to 
approximately 0.78 g/m3 after 25 years.  These results show a substantial reduction from 
existing levels initially, but no improvement over existing conditions (year zero) after 25 years, 
which is what has occurred since the first restoration project in 1977. The model also indicates 
that the Earthmoving with Off-Site Disposal alternative shows even more improvement over 
existing conditions, with 1-and 10-year total phosphorus levels of 0.08 g/m3 and 0.44 g/m3, 

respectively.  Once again, no improvements are recognized after 25 years. However, when 
bypass pipes are implemented in conjunction with an earthmoving alternative, benefits are 
achieved not only in greater quantities, but also for a more sustainable period of time.  
According to the modeling, with the implementation of the Earthmoving with Off-Site Disposal 
and Bypass Pipes alternative, the 1-and 10-year peak phosphorus levels will be 0.05 g/m3 and 
0.27 g/m3 respectively.  In addition, the peak concentrations after 25 years were determined to 
be 0.48 g/m3. This represents a substantial reduction in long-term phosphorus levels.  Even 
more long-term reductions are observed with the implementation of the Earthmoving with Off-
Site Disposal and Trickle Tubes/Bypass Pipes alternative.  While the 1-and 10-year phosphorus 
levels were determined to be relatively close to the bypass-only alternative, the 25-and 50-year 
levels show a reduction to 0.40 g/m3. Not only are long-term concentrations lower than the 
previously stated alternatives, but the 25-and 50-year levels remain constant, suggesting that 
the system will reach a steady-state.  This clearly shows the long-term phosphorus 
management provided by the Trickle Tubes/Bypass Pipes alternatives.  It was also evident from 
the results that little difference is observed between all proposed alternatives utilizing off-site 
and on-site disposal.  Therefore, from a phosphorus management standpoint, there is no 
foreseen benefit from utilizing an Off-Site disposal alternative over an On-Site disposal 
alternative.               
 
Based on these modeling results, the Earthmoving with Off-Site Disposal and Trickle 
Tubes/Bypass Pipes alternative and the Earthmoving with On-Site Disposal and Trickle 
Tubes/Bypass Pipes alternative would not only substantially reduce total phosphorus levels in 
the lake system for the short-term, but would also maintain these results to below 
hypereutrophic levels over a 50-year period, and likely beyond 50 years.  Therefore, according 
to the data provided by the models, Earthmoving along with Trickle Tubes/Bypass Pipes 
appears to be most effective construction alternative. In addition to the direct phosphorus 
reduction benefits, this alternative, which requires the lake to be drained, would give added 
benefits in several ways.  First, this alternative allows for a more accurate removal of the 
phosphorus-laden sediments.  Second, a large portion of the phosphorus and organic material 
on the upper layer of the lake bottom will oxidize when introduced to the atmosphere during the 
drying period.  Finally, unlike Hydraulic Dredging, there would be no resuspension of the 
phosphorus-rich material during the construction phase of the project; this will result in an 
overall removal of detrimental sediments.  These results show that the Earthmoving alternatives 
which deepen the lake system and continually remove the phosphorus-laden water along with 
phosphorus-releasing sediments will have a substantial impact on the lake phosphorus levels 
for an extended period of time.  
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14.4.1  Modeling Linkage 
 
To quantify the benefits of phosphorus reduction within the lake system, a connection between 
lake phosphorus levels and dissolved oxygen needed to be established.  This was done by 
modeling the relationship between sediment oxygen demand (SOD) and elevated phosphorus 
levels.  Sediment oxygen demand for a lake system such as this is the rate at which sediments 
consume oxygen within the water column.  As phosphorus levels increase within a system, algal 
blooms are produced; this in turn leads to high amounts of organic material in the lake 
sediments upon collapse of these blooms.  This high organic content produces an increased 
SOD rate for the system and leads to lower dissolved oxygen levels.  STELLA was utilized to 
determine a relationship between SOD and phosphorus, based on known characteristics of City 
Park Lake.  Using the previously stated critical phosphorus level of 0.4 g/m3, the mean DO 
levels of 6 mg/l within the lake during optimal conditions, and known SOD levels for systems 
similar to City Park Lake, a graphical relationship was produced (Rusch et al. 2002, Mericas and 
Malone 1984, USEPA 1977-2001 ).  The corresponding relationships shown in Figure 36.   
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Figure 36.  Sediment Oxygen Demand to Total Phosphorus Relationship 

 
It should be noted that, according to data collected by the USEPA throughout southern lake 
systems similar to City Park Lake, SOD rates top out at approximately 11 g O2/m

2/days. Due to 
the existing average year round phosphorus levels in the lake system of 0.4 mg/l, a value of 8 g 
O2/m

2/days was used as the maximum possible for this relationship.  After using this derived 
SOD relationship and the projected total phosphorus levels for each ecosystem improvement 
alternative, the following equation which is derived from a basic dissolved oxygen differential 
equation, was used to determine the corresponding critical early morning dissolved oxygen 
levels.  This represented instances in which there was little wind or oxygen replenishment taking 
place.  
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Ct = C0 – (kSOD*t)/24 

 
Ct = Worst Case Scenario Dissolved Oxygen Concentration (ppm) 
C0 = Initial Dissolved Oxygen Concentration at nightfall (approximately 6 ppm)  
kSOD = SOD rate from relationship graph 
t = Time until daybreak (11 hrs.) 

 
This equation gives the worst case scenario for dissolved oxygen levels in the system, more 
than likely after a long, hot evening with little wind and after a day with little sunlight.  This 
analysis, when applied to the phosphorus modeling, could be used to determine the worst case 
scenario that any of the design alternatives would produce in terms of dissolved oxygen, over a 
period of time.   It is generally accepted by fishery biologists that a minimal allowable dissolved 
oxygen level is 2 - 3 mg/l, but 5 mg/l or higher is preferred. The results are in Table 24 and 
Figure 37. 
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Table 25.  Critical Dissolved Oxygen Results 

 

Alternative Year 
Worst Case DO 

(ppm) 

No Action (Existing) 0 2.1 

No Action 1 2.1 

  5 2.1 

  10 2.1 

  25 1.9 

  50 1.6 

Hydraulic Dredging 1 3.6 

  5 3.4 

  10 3.1 

  25 2.9 

  50 2.3 

Earthmoving with Off-Site Disposal 1 5.5 

  5 4.2 

  10 3.1 

  25 2.9 

  50 2.3 

Earthmoving with Off-Site Disposal and Bypass Pipes 1 5.7 

  5 5.1 

  10 4.3 

  25 3.4 

  50 3.2 

Earthmoving with Off-Site Disposal and Trickle Tubes/Bypass Pipes 1 5.7 

  5 5.2 

  10 4.8 

  25 3.5 

  50 3.4 

Earthmoving with On-Site Disposal 1 5.4 

  5 4.2 

  10 3.1 

  25 2.9 

  50 2.3 

Earthmoving with On-Site Disposal Bypass Pipes 1 5.7 

  5 5.1 

  10 4.4 

  25 3.4 

  50 3.2 

Earthmoving with On-Site Disposal and Trickle Tubes/Bypass Pipes 1 5.7 

  5 5.2 

  10 4.8 

  25 3.5 

  50 3.4 
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Worst Case Morning DO Over Time
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Figure 37.  Critical Dissolved Oxygen Results  

 
By deepening the lakes, the system obtains more stable oxygen levels throughout the water 
column, due to higher available oxygen storage capacities. This offsets the oxygen consumption 
taking place toward the bottom, and stores more of the oxygen being added on the water 
surface.  An analysis of critical dissolved oxygen levels at varying depths indicates that the net 
dissolved oxygen benefits gained from deepening the system begin to decrease after depths of 
five feet are achieved; this verifies the target average depth needed for optimal ecosystem 
benefits (Figure 38).   
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Figure 38.  Critical Dissolved Oxygen and Depth Relationship 
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Next, to correctly determine the overall sustained benefit to the ecosystem in question from the 
information provided by the models, units of measure referred to as Habitat Units needed to be 
derived from the results.  A Community Habitat Suitability Index (CHSI) that related dissolved 
oxygen levels to Habitat Units could be used.  The greater the critical dissolved oxygen level, 
the greater the CHSI value and the greater the Habitat Units.  The CHSI relationship was 
derived from dissolved oxygen standards universally agreed upon by the environmental 
community including the LDEQ, LDWF, and USFWS.  The CHSI relationship can be seen in 
Figure 39. 
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Figure 39.  Water Quality Community Habitat Suitability Index 
 

In addition to the water quality CHSI relationship, similar derivations were formed to quantify the 
ecosystem benefits that would be achieved from the addition of aquatic and fishery benches in 
the newly formed littoral zones as well as a five-acre moist soil management zone.  The benefits 
determined by these relationships would help evaluate each alternative (Figures 40 and 41).   
 
14.5 Alternatives Analysis 
 
After applying the CHSI relationships and calculating the individual Habitat Units for each 
construction alternative over a range of time, the results were averaged out over a 50-year time 
period, giving Annual Average Habitat Units (AAHUs).  All results can be seen in Tables 25 and 
26, along with Figures 42 and 43. 
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Riparian Community Habitat Suitability Index
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Figure 40.  Littoral Zone Community Habitat Suitability Index  
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Figure 41.  Moist Soil Management Zone Community Habitat Suitability Index 
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Table 26.  Habitat Summary 
 

  Habitat Type (Acres) 

Alternative Lake Littoral MSM 

No-Action 270* 5 0 

Hydraulic Dredging 270* 5 0 

Earthmoving w/ Off-Site Disposal 270* 5 0 

Earthmoving w/ Off-Site Disposal and Bypass Pipes 270* 5 0 

Earthmoving w/ Off-Site Disposal and Trickle Tubes/Bypass Pipes 270* 5 0 

Earthmoving w/ On-Site Disposal 205** 50 5 

Earthmoving w/ On-Site Disposal and Bypass Pipes 205** 50 5 

Earthmoving w/ On-Site Disposal and Trickle Tubes/Bypass Pipes 205** 50 5 
  * Includes 5 Acres of Littoral Habitat 
 ** Includes 50 Acres of Littoral Habitat 
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Table 27.  Ecosystem Outputs for Final Array of Alternatives 

 

Alternative Year Lake HUs  Lit. HUs MSM HUs Total HUs Littoral AAHUs MSM AAHUs Lake AAHUs AAHUs  

No Action (Existing) 0 46 0.5 0 46.4     

No Action 1 46 0.5 0 46.4 0.5 0.0 20.8 21 

  5 46 0.5 0 46.4     

  10 46 0.5 0 46.4     

  25 30 0.5 0 30.7     

  50 8 0.5 0 8.6     

Hydraulic Dredging 1 159 0.5 0 160 0.5 0.0 84.5 85 

  5 143 0.5 0 144     

  10 122 0.5 0 122     

  25 105 0.5 0 106     

  50 59 0.5 0 60     

Earthmoving - Off-Site Disposal 1 270 0.5 0 271 0.5 0.0 89.2 90 

  5 205 0.5 0 206     

  10 122 0.5 0 122     

  25 105 0.5 0 106     

  50 59 0.5 0 60     

Earthmoving - Off-Site Disposal            
w/ BP 

1 270 0.5 0 271 0.5 0.0 151.5 152 

  5 270 0.5 0 271     

  10 211 0.5 0 211     

  25 143 0.5 0 144     

  50 130 0.5 0 130     

Earthmoving - Off-Site Disposal                                                                                              
w/ Trickle + BP 

1 270 0.5 0 271 0.5 0.0 165.9 166 

  5 270 0.5 0 271     

  10 254 0.5 0 254     

  25 151 0.5 0 152     

  50 143 0.5 0 144     

Earthmoving - On-Site Disposal 1 155 4 3 162 43 5.0 51 99 

  5 118 20 5 143     

  10 70 40 5 115     

  25 60 45 5 110     

  50 34 45 5 84     

Earthmoving - On-Site Disposal            
w/ BP 

1 155 4 3 162 43 5.0 87 135 

  5 155 20 5 180     

  10 126 40 5 171     

  25 82 45 5 132     

  50 74 45 5 124     

Earthmoving - On-Site Disposal                                                                                               
w/ Trickle + BP 

1 155 4 3 162 43 5.0 95 143 

  5 155 20 5 180     

  10 146 40 5 191     

  25 87 45 5 137     

  50 82 45 5 132     
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Yearly Habitat Units
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Figure 42.  Yearly Habitat Unit Results 
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Figure 43.  Annual Average Habitat Unit Results 
 

The above data indicates that the highest value Habitat Units and corresponding Annual 
Average Habitat Units are obtained from the Earthmoving with Off-Site Disposal and Trickle 
Tubes/Bypass Pipes construction alternative. When this alternative is applied to the existing 
conditions habitat unit value, a net increase of 145 Annual Average Habitat Units is given. 
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14.5.1 IWR Plan – Cost-Effectiveness/Incremental Cost (CE/ICA) Analysis 
 
The IWR Plan was used to conduct cost-effectiveness and incremental cost analysis on the final 
array of alternatives.  The AAHUs were used as the outputs and the annualized cost for each 
alternative was used for the CE/ICA.  The operation and maintenance (O&M) costs were 
included in the total annualized project cost.  A 50-year evaluation period was used.  The 
complete IWR report is presented in Appendix J. A summary of the costs associated with each 
proposed alternative are listed in Table 27.  
 

Table 28:  Summary of Proposed Alternative Costs 
 

Alternative Total Project Cost Average Annual Cost 

Hydraulic Dredging $40,652,350 $2,367,350 

Earthmoving w/ Off-Site Disposal $15,057,724 $871,059 

Earthmoving w/ Off-Site Disposal and Bypass Pipes $17,842,488 $1,017,056 

Earthmoving w/ Off-Site Disposal and Trickle Tubes/Bypass Pipes $18,169,038 $1,044,337 

Earthmoving w/ On-Site Disposal $8,287,663 $522,738 

Earthmoving w/ On-Site Disposal and Bypass Pipes $11,079,622 $684,912 

Earthmoving w/ On-Site Disposal and Trickle Tubes/Bypass Pipes $11,477,362 $705,513 

 
There are three cost-effective plans and three best buy plans.  Cost-effective plans include the 
Earthmoving with Off-Site Disposal and Bypass Pipes, Earthmoving with On-Site Disposal and 
Earthmoving with On-Site Disposal and Bypass Pipes.  There are three best buy plans: No-
Action and Earthmoving with Off-Site Disposal and Trickle Tubes/Bypass Pipes and 
Earthmoving with On-Site Disposal and Trickle Tubes/Bypass Pipes (Table 28 and Figure 44). 
 

Table 29.  IWR Results 

 

Name Cost Output (AAHUs) Cost Effective 

No Action Plan $0 0 Best Buy 

Hydraulic Dredging $2,367,350 64 No 

Earthmoving with Off-Site Disposal $871,059 69 No 

Earthmoving with Off-Site Disposal and Bypass Pipes $1,017,056 131 Yes 

Earthmoving with Off-Site Disposal with Trickle Tubes/Bypass Pipes $1,044,337 145 Best Buy 

Earthmoving with On-Site Disposal $522,738 78 Yes 

Earthmoving with On-Site Disposal and Bypass Pipes $684,912 114 Yes 

Earthmoving with On-Site Disposal with Trickle Tubes/Bypass Pipes $705,513 122 Best Buy 
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Figure 44.  IWR Results 
 
14.5.2     Risk/Uncertainty   
 
There was some risk and uncertainty associated with the cost and benefits analysis process.  
All costs for the construction phase of each alternative were estimated, based on information 
gathered from construction professionals.  In addition, since this is a feasibility level study, 
further analysis is needed for the geotechnical and chemical analysis, as well as a more 
thorough survey of the project area.  In an attempt to safeguard against any uncertainties, a 
25% contingency cost was added to the total cost of construction for each alternative.  To 
determine the sensitivity of the analysis, an incremental change of plus and minus 1, 2, 5, and 
10 percent was applied to both the final costs and AAHUs for each alternative.  The results may 
be seen in Appendix J of this report.  Based on the results, effects are observed with an 
incremental cost change to the Earthmoving with Off-Site Disposal and Bypass Pipes and the 
Earthmoving with On-Site Disposal and Bypass Pipes alternatives.  In both cases, the effects do 
not take place until at least a 5% change is incurred.  Incremental adjustments to the output also 
cause changes to the IWR results. This occurs for the Earthmoving with Off-Site Disposal and 
Bypass Pipes, Earthmoving with Off-Site Disposal and Trickle Tubes/Bypass Pipes, 
Earthmoving with On-Site Disposal and Bypass Pipes, and the Earthmoving with On-Site 
Disposal and Trickle Tubes/Bypass Pipes alternatives.  The IWR results appear to be more 
sensitive to output changes, most likely due to the relative closeness of each alternative’s output 
results.   
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14.6 Effects of Alternatives on Environmental Resources 
 
14.6.1 Climate 
 
All Alternatives:  With implementation of the proposed action, regional climate conditions in the 
vicinity of the Lakes District climate would not be directly impacted over 50 years, resulting in no 
net change in habitat quality. 
 
14.6.2 Hydrology  
 
Hydraulic Dredging: 
Earthmoving – Off-Site Disposal  
Earthmoving – Off-Site Disposal and Bypass Pipes:  With implementation of the proposed 
action, the Lakes District’s hydraulics would not be impacted while the quantity and distribution 
of flow into the lake would likely remain the same over a 50-year period. The land use would not 
likely change.  Hydraulic retention times for each lake would initially increase, with a slow 
reduction occurring over a 10-to 20-year period due to the buildup of the unconsolidated 
material.  After a 20-year period, the unconsolidated layer will reach a steady state and the 
hydraulic retention times will stabilize.   
 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes:  With implementation of the 
proposed action, the Lakes District’s hydraulics would not be impacted while the quantity and 
distribution of flow into the lake would likely remain the same over a 50-year period. The land 
use would not likely change.  Hydraulic retention times for each lake would initially increase, 
with a small reduction occurring over a 10-to 20-year period due to the buildup of 
unconsolidated material.  This slow reduction will be decreased slightly due to the extraction of 
material through the trickle tubes.       
 
Earthmoving – On-Site Disposal:  Onsite Disposal would reduce the size of the Lake and create 
a slight change in the hydrograph. The lake levels would experience greater fluctuations due to 
the smaller size of the lakes and the placement of spoil around the lakes.  The lake levels could 
be adjusted to provide the same flood protection afforded under existing conditions. The 
placement of the spoil material will reduce the storage capacity of the lake system. The current 
plan indicates approximately 65 acres of the lake surface area will be lost due to the placement 
of excavated material. However, the percentage of consolidation and compaction of the spoil 
material is unknown and the final volume of storage loss is unknown. The current estimate is 
that 100 to 150 acre-feet of storage will be lost in the 100-year floodplain. In final design, the 
normal pool elevation could be adjusted to a lower elevation to offset the loss in storage volume.  
The estimated storage volume of the area covered by the 25-foot base flood elevation (BFE) is 
8000 to 9000 acre-feet. A loss of 150 acre-feet is less than 2% of the total volume. Hydraulic 
retention times for the lakes would initially decrease slightly while a continued reduction will 
continue to occur over a 10-to 20-year period due to the buildup of unconsolidated material.  
After a 20-year period, the unconsolidated layer will reach a steady state and the hydraulic 
retention times will stabilize.   
 
Earthmoving – On-Site Disposal and Bypass Pipes:  Onsite Disposal would reduce the size of 
the Lakes and create a slight change in the hydrograph.  Lake levels would experience greater 
fluctuations due to the smaller size of the lakes and the placement of spoil around the lakes.  
Lake levels could be adjusted to provide the same flood protection that is afforded under 
existing conditions. The placement of the spoil material will reduce the storage capacity of the 
lake system. The current plan shows approximately 65 acres of the lake surface area will be lost 
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due to the placement of excavated material. However, the percentage of consolidation and 
compaction of the spoil material is unknown and the final volume of storage loss is unknown. 
The current estimate is that 100 to 150 acre-feet of storage will be lost in the 100-year 
floodplain. In final design, the normal pool elevation could be adjusted to a lower elevation to 
offset the loss in storage volume.  The estimated storage volume of the area covered by the 25-
foot base flood elevation (BFE) is 8000 to 9000 acre-feet. A loss of 150 acre-feet is less than 
2% of the total volume. Hydraulic retention times for the lakes would initially increase with a 
small reduction occurring over a 10-to 20-year period due to the buildup of unconsolidated 
material.  After a 20-year period, the unconsolidated layer will reach a steady state and the 
hydraulic retention times will stabilize.   
 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  Onsite Disposal would 
reduce the size of the Lakes and create a change in the hydrograph.  Lake levels would 
fluctuate more due to the smaller size of the lakes and the placement of spoil around the lakes.  
The lake levels could be adjusted to provide the same flood protection afforded under existing 
conditions. The placement of the spoil material will reduce the storage capacity of the lake 
system. The current plan shows approximately 65 acres of the lake surface area will be lost due 
to the placement of excavated material. However, the percentage of consolidation and 
compaction of the spoil material and the final volume of storage loss are unknown. The current 
estimate is that 100 to 150 acre-feet of storage will be lost in the 100-year floodplain. In final 
design, the normal pool elevation could be adjusted to a lower elevation to offset the loss in 
storage volume.  The estimated storage volume of the area covered by the 25-foot BFE is 8,000 
to 9,000 acre-feet. A loss of 150 acre-feet is less than 2% of the total volume. Hydraulic 
retention times for the lakes would initially increase with a small reduction occurring over a 10-to 
20-year period due to the buildup of unconsolidated material. This slow reduction will be 
reduced slightly due to the extraction of material through the trickle tubes.    
 
In final design, a detailed hydraulic analysis will be necessary to evaluate the potential for 
adverse drainage impacts. The detailed hydrological analysis should determine the required 
pool stage and spillway design requirements to mitigate any adverse drainage impact. Based on 
the existing conditions of the downstream channel, the BFE, and the minimal volume of storage 
loss, the ecosystem restoration project should not increase the risk of flooding to properties 
upstream or downstream of the project.  Lake volume forecasts for each alternative are in Table 
29.  
 

Table 30:  Lake Volume Forecasts  
 

  Lake Volumes (m
3
) 

Alternative University City Park Campus Erie Crest 

Hydraulic Dredging 1,378,800 358,000 64,100 24,279 30,776  

Earthmoving w/ Off-Site Disposal 1,378,609 357,816 63,859 23,656 30,776  

Earthmoving w/ Off-Site Disposal and Bypass Pipes 1,519,998 399,607 63,859 26,373 30,776  

Earthmoving w/ Off-Site Disposal and Trickle Tubes/Bypass 
Pipes 

1,528,115 402,702 67,249 26,373 30,776  

Earthmoving w/ On-Site Disposal 839,945 285,152 42,569 23,656 26,163  

Earthmoving w/ On-Site Disposal and Bypass Pipes 1,129,569 330,568 42,569 26,373 26,163  

Earthmoving w/ On-Site Disposal and Trickle Tubes/Bypass 
Pipes 

1,130,826 335,892 45,958 26,373 26,163  
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14.6.3 Geology  
 
All Alternatives:  Other than redistribution of fill, there would be little impact to the geology of the 
lakes system. 
 
14.6.4 Vegetation  
 
Hydraulic Dredging 
Earthmoving – Off-Site Disposal 
Earthmoving – Off-Site Disposal and Bypass Pipes 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes: This alternative would have 
little to no impact on the existing shoreline vegetation.  Over the long term, deepening the lake 
will reduce the likelihood of the lake reverting back to a bottomland swamp.  Disposal site 
vegetation would be temporarily impacted with no long-term effects. 
 
Earthmoving – On-Site Disposal 
Earthmoving – On-Site Disposal and Bypass Pipes 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  The existing exotic 
vegetation would be covered and destroyed by the fill placement.  The new non-lake earthen 
areas would be revegetated with ground cover and native shrubs and trees.  The aquatic 
benches would be planted with a variety of Louisiana native wetland plants.  These effects 
would be significant and long term. 
 
These plants will provide the basis of the food chain for invertebrates and some fishes.  The 
aquatic bench can also be referred to as the safety bench.  A shallow margin around the lake’s 
perimeter cultivated with plants can help prevent people, particularly small children from falling 
into deeper water.  A proper spatial distribution of native plants along the shoreline has greater 
benefits for aquatic life.  The plants help filter the lake, provide oxygen to the water, stabilize the 
shoreline, and provide food for living organisms, habitat, cover, and nesting sites.  Abundant 
populations of microscopic life commonly living among the plant roots become the first critical 
link in the energy/nutrient cycle, or food chain that can support healthy largemouth bass and 
bream populations.  Young fish eat the rich amount of tiny organisms thriving among the aquatic 
plants.  This natural process will sustain a healthy, thriving, and aquatic ecosystem. 
 
14.6.5 Fish Habitat 
 
Hydraulic Dredging:  Turbidity caused by dredging operations will have temporarily negative 
effects on fish and fish habitat.  After the project is completed, fish habitat would be improved, 
with increased water depths and areas of nearby re-established habitat.  Downstream effects 
will likely result in minor improvements initially with no long-term impacts.     
 
Earthmoving – Off-Site Disposal:  Earthmoving with Offsite Disposal will have temporary 
negative affects on fish and aquatic life when the lakes are drained. After completion, water 
quality would be improved and average lake depths increased to an acceptable level for 
promoting fish growth and population stability.  After about 15 years, phosphorus will again 
accumulate and degrade water quality.  Downstream effects will likely result in minor 
improvements initially with no long-term impacts.     
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Earthmoving – Off-Site Disposal and Bypass Pipes 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes:  Earthmoving with Offsite 
Disposal will have temporary negative effects on fish and aquatic life when the lakes are 
drained. After completion, water quality would be improved and average lake depths increased 
to an acceptable level for promoting fish growth and population stability.  The tubes will remove 
the phosphorus-laden waters to greatly prolong the fishery benefits.  Downstream effects will 
likely result in improved fishery habitat due to the reduction in episodic nutrient loading over a 
short-term period.    
 
Earthmoving – On-Site Disposal:  Earthmoving with Onsite Disposal will have temporary 
negative impact on fish and aquatic life when the lakes are drained.  After completion, water 
quality would be improved and average lake depths increased to an acceptable level for 
promoting fish growth and population stability. After about 15 years, phosphorus will again 
accumulate and degrade water quality. The construction of the vegetative benches will greatly 
increase the abundance of prey species and provide excellent habitat for young fishes.  
Downstream effects will likely result in minor improvements initially with no long-term impacts.   
 
Earthmoving – On-Site Disposal and Bypass Pipes 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  Earthmoving with Onsite 
Disposal will have temporary negative impact on fish and aquatic life when the lakes are 
drained.  After completion, water quality would be improved and average lake depths increased 
to an acceptable level for promoting fish growth and population stability.  The construction of the 
vegetative benches will greatly increase the abundance prey species and provide excellent 
habitat for young fishes.  The tubes will remove the phosphorus-laden waters to greatly prolong 
the fishery benefits. Downstream effects will likely result in improved fishery habitat due to the 
reduction in episodic nutrient loading over a short-term period.    
 
14.6.6 Wildlife Habitat 
 
Hydraulic Dredging:  The dredging operation will have a temporary negative impact on aquatic 
habitat which will in turn affect bird and other wildlife habitat.  Upon implementation of this 
alternative, water quality will improve, thus improving fish habitat, which will lead to improved 
habitat for birds and other animal species.    
 
Earthmoving – Off-Site Disposal:  With implementation of the proposed action, the Lakes 
District’s wildlife would initially decline from present population levels while habitat area and 
quality is reestablished.  Once reestablished, the resulting water quality improvement that will be 
achieved from deepening the lakes will benefit fish and thus improve bird and wildlife habitat.  
Eventually, water quality will degrade, therefore negatively affecting wildlife habitat.      
         
Earthmoving – Off-Site Disposal and Bypass Pipes 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes:  With implementation of the 
proposed action, the Lakes District’s wildlife would initially decline from present population 
levels while habitat area and quality is reestablished.  Once reestablished, the resulting water 
quality improvement that will be achieved from deepening the lakes will benefit fish and thus 
improve bird and wildlife habitat.  The implementation of bypass pipes and trickle tubes will help 
sustain these habitat benefits for wildlife for a greater period of time.  
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Earthmoving – On-Site Disposal:  The implementation of this alternative would have temporary 
negative impacts on wildlife habitat throughout the system.  Water quality will improve from the 
increase in lake depths causing an increase in fish habitat, therefore resulting in an increase in 
bird habitat.  Additionally, the construction of aquatic benches would result in improved habitat 
for birds by increasing insect populations.  Eventually, the water quality would begin to degrade, 
lowering wildlife habitat.        
 
Earthmoving – On-Site Disposal and Bypass Pipes 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  The implementation of this 
alternative would have temporary negative impacts on wildlife habitat throughout the system.  
Water quality will improve from the increase in lake depths causing an increase in fish habitat, 
therefore resulting in an increase in bird habitat.  Additionally, the implementation of aquatic 
benches would result in improved habitat for birds increasing insect populations.  The 
implementation of bypass pipes and trickle tubes will help sustain these habitat benefits for 
wildlife for a greater period of time.  
 
14.6.7 Threatened and Endangered Species 
 
All Alternatives:  No known threatened and endangered (T&E) species or critical habitats are 
present within the Lakes District.  With implementation of the proposed action, there would be 
no significant effects on any T&E species.  
 
14.6.8 Water Quality  
 
Hydraulic Dredging:  The project construction would cause temporary increases in turbidity.  
Due to the deepening of the lakes to an average of five feet, the Lakes District’s water quality 
would likely increase and stabilize over time.  Runoff will continue to enter the lakes over time, 
causing a gradual decrease in water quality and increase eutrophication until the system 
eventually, (in about 25 years) returns to its original poor water quality conditions and unstable 
dissolved oxygen levels. Negative downstream effects would likely continue due to high nutrient 
loading after large rain events.      
 
Earthmoving – Off-Site Disposal 
Earthmoving – On-Site Disposal:  During implementation of this alternative, water quality will 
increase initially due to the deepening of the lake depths to an average of five feet by increasing 
oxygen storage capacity.  The oxidation of phosphorus-laden sediments during construction will 
reduce phosphorus release into the water column.  Non-point source runoff will continue to 
introduce phosphorus back into the system over time until water quality has fully returned to its 
current state and the system is once again hypereutrophic.  Downstream effects would initially 
improve due to decreased nutrient loading, but long-term negative impacts would likely return 
over time.        
 
Earthmoving – Off-Site Disposal and Bypass Pipes 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes  
Earthmoving – On-Site Disposal and Bypass Pipes 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  During implementation of 
this alternative, water quality will increase initially due to the deepening of the lake depths to an 
average of five feet by increasing oxygen storage capacity.  The oxidation of phosphorus-laden 
sediments during construction will reduce phosphorus release into the water column.  The 
addition of trickle tubes and/or bypass pipes will help sustain the initial improvement in water 
quality for a longer period of time.  Some non-point source runoff will continue to introduce 
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phosphorus back into the system which will result in a small gradual decrease in water quality 
over time.  The water quality will sustain improvements over existing conditions throughout the 
life of the project.  Downstream effects would likely improve due to an initial reduction in nutrient 
loading after large rain events.  
 
14.6.9 Sediment Quality 
 
Hydraulic Dredging:  The project construction would cause temporary increases in dispersal 
where dredging is occurring.  With implementation of the proposed action sediment quality in 
the system would likely improve initially due to the removal of phosphorus-laden sediments.  
The lakes would continue to receive runoff from the adjacent communities and surrounding 
urban areas.  Phosphorus loading of the lake within the sediment would continue to occur and 
would lead to phytoplankton blooms in the warmer months.    
 
Earthmoving – Off-Site Disposal:  The removal, reworking and burial of phosphorus-laden 
sediments would initially increase sediment quality.  The oxidation of sediments exposed to the 
atmosphere during construction would also demobilize some of the phosphorus contained in the 
remaining sediments. Any constituents present in exposed sediment will be worked into the soil 
and diluted. Over time, the reintroduction of phosphorus to the Lakes District via runoff would 
lead to the continual decline in sediment quality until it stabilized.  This would result in 
phytoplankton blooms during warmer months.   
 
Earthmoving – Off-Site Disposal and Bypass Pipes:  The removal, reworking and burial of 
phosphorus-laden sediments would initially increase sediment quality.  The oxidation of 
sediments exposed to the atmosphere during construction would also demobilize some of the 
phosphorus contained in the remaining sediments. The continual removal of phosphorus-laden 
water from the bypass pipes will help sustain any initial sediment quality benefits realized over a 
longer period of time. Any constituents present in exposed sediment will be worked into the soil 
and diluted. Over time, the reintroduction of some phosphorus to the Lakes District via runoff 
would lead to some buildup in unconsolidated material, which will result in a slight decline in 
sediment quality over time.  The sediment quality will be improved over existing conditions 
throughout the life of the project.   A periodic drawdown will oxidize a portion of the sediments, 
thereby lowering the phosphorus release into the water column.  
 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes:  The removal, reworking and 
burial of phosphorus-laden sediments would initially increase sediment quality.  The oxidation of 
sediments exposed to the atmosphere during construction would also demobilize some of the 
phosphorus contained in the remaining sediments.   The continual removal of phosphorus-laden 
sediments and water from the trickle tubes and bypass pipes will help sustain any initial 
sediment quality benefits over a longer period of time. Any constituents present in exposed 
sediment will be worked into the soil and diluted.  Over time, the reintroduction of some 
phosphorus to the Lakes District via runoff would lead to some buildup in unconsolidated 
material, which will result in the slight decline in sediment quality over time.  The sediment 
quality will be improved over existing conditions throughout the life of the project. A periodic 
drawdown will oxidize a portion of the sediments, thereby lowering the phosphorus release into 
the water column.  
 
Earthmoving – On-Site Disposal:  The reworking and burial of phosphorus-laden sediments 
would initially increase sediment quality.  The oxidation of sediments exposed to the 
atmosphere during construction would also demobilize some of the phosphorus contained in the 
remaining sediments. Any constituents present in exposed sediment will be worked into the soil 
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and diluted.  Over time, the reintroduction of phosphorus to the Lakes District via runoff would 
lead to the continual decline in sediment quality until it stabilized.  This would result in 
phytoplankton blooms in the warmer months.   
 
Earthmoving – On-Site Disposal and Bypass Pipes:  The removal, reworking and burial of 
phosphorus-laden sediments would initially increase sediment quality.  The oxidation of 
sediments exposed to the atmosphere during construction would also demobilize some of the 
phosphorus contained in the remaining sediments.   The continual removal of phosphorus-laden 
water from the bypass pipes will help sustain any initial sediment quality benefits over a longer 
period of time. Any constituents present in exposed sediment will be worked into the soil and 
diluted.  Over time, the reintroduction of some phosphorus to the Lakes District via runoff would 
lead to some buildup in unconsolidated material, which will result in the slight decline in 
sediment quality over time.  The sediment quality will be improved over existing conditions 
throughout the life of the project.  A periodic drawdown will oxidize a portion of the sediments 
thereby lowering the phosphorus release into the water column.  
 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes: The reworking and burial of 
phosphorus-laden sediments would initially increase sediment quality.  The oxidation of 
sediments exposed to the atmosphere during construction would also demobilize some of the 
phosphorus contained in the remaining sediments.   The continual removal of phosphorus-laden 
sediments and water from the trickle tubes and bypass pipes will help sustain any initial 
sediment quality benefits over a longer period of time. Any constituents present in exposed 
sediment will be worked into the soil and diluted.  Over time, the reintroduction of some 
phosphorus to the Lakes District via runoff would lead to some buildup in lake sediments, which 
will result in the slight decline in sediment quality over time.  The sediment quality will be 
improved over existing conditions throughout the life of the project.  A periodic drawdown will 
oxidize a portion of the sediments thereby lowering the phosphorus release into the water 
column.     
 
14.6.10  Air Quality 
 
All Alternatives:  With implementation of the proposed action, air quality in the system would 
have minor short-term impacts during the construction phase.  The air quality impacts would be 
limited to those produced by heavy equipment.  Ambient air quality would be temporarily 
degraded, but emission controls and limited duration would minimize the effects.  No long-term 
significant impacts to the local air quality would be anticipated.  Emissions attributable to the 
proposed action would result in de minimis impact to air quality in the parish.  
 
14.6.11  Recreational Resources 
 
Hydraulic Dredging 
Earthmoving – Off-Site Disposal 
Earthmoving – Off-Site Disposal and Bypass Pipes 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes:  With implementation of the 
proposed action, recreational activities in the system would be enhanced by the improvement in 
water quality and habitat.  Recreational boating use of University Lake could increase with the 
removal of stumps that were exposed or just beneath the water surface in low water conditions. 
In addition, the lowering of the force main would ensure boat access is no longer limited in the 
northern portion of the lake.  
 
 



122 

Earthmoving – On-Site Disposal  
Earthmoving – On-Site Disposal and Bypass Pipes 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  With implementation of the 
proposed action, recreational activities in the system would be enhanced by the improvement in 
water quality and habitat.  Recreational boating use of University Lake could increase with the 
removal of stumps that were exposed or just beneath the water surface in low water conditions. 
In addition, the lowering of the force main would ensure boat access is no longer limited in the 
northern portion of the lake.  Recreational activities such as walking and biking could potentially 
be safer as the shoreline is stabilized.  This stabilization will help improve safety issues with 
traffic.  New pedestrian areas along the shoreline will also be created, which could potentially be 
used for walking or bike paths effectively removing these uses from city streets and residential 
areas.    
 
14.6.12  Cultural Resources  
 
The Louisiana State Historic Preservation Officer (SHPO) was coordinated with regarding the 
cultural resources contained within the project.  A letter from the Louisiana SHPO is in Appendix 
K.   
 
All Alternatives:  No sensitive cultural resources were found within the project area.  With 
implementation of the proposed action, there would be no effect on cultural resources in the 
Lakes District.  
 
14.6.13  Socioeconomic Profile 
 
All Alternatives:  The Lakes District is primarily a residential area and does not support 
significant industrial or occupational activities.  With implementation of the proposed action, 
socioeconomic conditions within the Lakes District would likely remain unchanged. 
 
14.6.14  Aesthetics 
 
Hydraulic Dredging:  With implementation of the proposed action, the aesthetic quality of the 
Lakes District would likely increase.  Phytoplankton blooms, fish kills from nutrient influx, and 
exposure of shoreline habitat and submerged stumps during low water conditions would 
decrease or cease to occur, resulting in improved aesthetic conditions within the Lakes District.  
Construction operations will have temporary impacts.  The equipment at the site during dredging 
and the pipeline conveying dredged material to the spoil area will be unsightly but will be 
removed after the completion of the work.   
 
Earthmoving – Off-Site Disposal 
Earthmoving – Off-Site Disposal and Bypass Pipes 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes  
Earthmoving – On-Site Disposal  
Earthmoving – On-Site Disposal and Bypass Pipes 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  With implementation of the 
proposed action, the aesthetic quality of the Lakes District would likely increase.  Phytoplankton 
blooms, fish kills from nutrient influx, and exposure of shoreline habitat and submerged stumps 
during low water conditions would decrease or cease to occur, resulting in improved aesthetic 
conditions within the Lakes District.  Construction operations will have temporary impacts.  The 
equipment at the site during earthmoving operations will be unsightly but will be removed after 
the completion of the work.  The temporary dried lakebed may smell offensive initially.  
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Temporary road closures and bypass ramps could be utilized to maintain traffic flow in and 
around the project site.   
 
14.6.15  Transportation  
 
Hydraulic Dredging:  No significant waterborne or railroad transportation structure exists within 
the project area.  Construction operations will have temporary impacts.  Elevated roadways that 
transect the project area would likely be unaffected.  During construction, a no work zone will be 
established within specified distances of the I-10 Bridge in City Park Lake.  Roadways may 
become temporarily congested, due to the transport of material from the construction site to 
designated disposal areas. 
 
Earthmoving – Off-Site Disposal 
Earthmoving – Off-Site Disposal and Bypass Pipes 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes:  No significant waterborne or 
railroad transportation structure exists within the project area. Construction operations will have 
temporary impacts.  Elevated roadways that transect the project area would likely be unaffected.  
During construction, a no work zone will be established within specified distances of the I-10 
Bridge in City Park Lake.  Roadways may become temporarily congested, due to the transport 
of material from the construction site to designated disposal areas.  Roadways will also incur 
damage due to the transport of material.  
 
Earthmoving – On-Site Disposal  
Earthmoving – On-Site Disposal and Bypass Pipes 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  No significant waterborne or 
railroad transportation structure exists within the project area. Construction operations will have 
temporary impacts.  Elevated roadways that transect the project area would likely be unaffected.  
During construction, a no work zone will be established within specified distances of the I-10 
Bridge in City Park Lake.   
    
14.6.16  Noise Environment 
 
All Alternatives:  With implementation of the proposed action, the noise environment of the 
Lakes District would likely remain unchanged.  Construction operations will have temporary 
noise impacts.   
 
14.6.17  Land Use 
 
All Alternatives:  Land use within the Lakes District is dominated by single family housing, the 
university, and lakes.  With implementation of the proposed action, residential land use of the 
Lakes District would likely remain unchanged.  Some loss of acreage may result within the lakes 
as shoreline improvements and fill areas are implemented.   
 
14.7 Alternative Evaluation Summary 
 
As part of the Corps’ Six Step Planning Process, all alternatives were evaluated based on 
planning objectives, constraints, and the corresponding environmental outputs.  From this 
evaluation a recommended plan is chosen which best meets the needs, problems and 
opportunities as outlined in Section 11 of this report.  The evaluation was conducted using the 
following methods: 
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 STELLA Modeling Software (Water Quality) 
 

 IWR Planning Suite Software (Cost-Effectiveness)  
 

 CHSI Relationships (Habitat and Water Quality)   
 

 Public Input (Public Acceptability)   
 

 Prior Studies (Existing Conditions) 
 

 Technical and Agency Input (Environmental Impacts)  
 

 Best Professional Judgment (Model Assumptions and Environmental Impacts) 
 
Based on the comparisons yielded by the evaluation process, all alternatives were compared on 
the basis of the stated objectives of habitat and water quality improvement, public acceptability, 
sustainability, and cost-effectiveness.   
 
14.7.1  Habitat Improvement 
 
Hydraulic Dredging:  A small amount of wildlife and fish habitat improvement will occur due to 
the removal of a portion of the unconsolidated layer and the deepening of the water column.  
The deeper water column will result in more oxygen storage capacity for fish, which will also 
benefit wildlife that rely on fish for food.  
 
Earthmoving – Off-Site Disposal 
Earthmoving – Off-Site Disposal and Bypass Pipes 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes:  A moderate amount of 
wildlife and fish habitat improvements will occur due to the complete removal of the 
unconsolidated layer and the deepening of the water column.  Complete removal of the 
unconsolidated layer and a deeper water column will result in more oxygen storage capacity 
and less phosphorus release from the sediments.  
 
Earthmoving – On-Site Disposal 
Earthmoving – On-Site Disposal and Bypass Pipes 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  With the complete removal 
of the unconsolidated layer and the deepening of the water column, fish and wildlife habitat will 
improve from the resulting increase in oxygen storage capacity and reduction in phosphorus 
release from the sediments.  Habitat for both fish and wildlife will be substantially increased with 
the addition of littoral and MSM habitat as well.  
 
14.7.2  Water Quality Improvement  
 
Hydraulic Dredging:  The deepening of the water column, as well as some unconsolidated layer 
removal, will increase oxygen storage capacity and reduce phosphorus release from the 
sediments into the water column. This will result in greater overall water quality within the 
system.  Peak mean phosphorus levels will be reduced to below 0.4 mg/l and an average depth 
of five feet will be achieved.  
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Earthmoving – Off-Site Disposal 
Earthmoving – Off-Site Disposal and Bypass Pipes 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes  
Earthmoving – On-Site Disposal 
Earthmoving – On-Site Disposal and Bypass Pipes 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  With the complete removal 
of the unconsolidated layer and a heightened water column, oxygen storage capacity will 
increase and the release of phosphorus from the sediments into the water column will decrease 
resulting in better water quality throughout the system. Peak mean phosphorus levels will be 
reduced to below 0.4 mg/l and an average depth of five feet will be achieved.  
 
14.7.3 Public Acceptability      
 
Hydraulic Dredging:  The possible implementation of a hydraulic dredging alternative was met 
with considerable concern from the public at the public meeting in July 2007.  These concerns 
were based on the 1983 dredging project as well as the need to route pipes through the LSU 
campus.   
 
Earthmoving – Off-Site Disposal 
Earthmoving – Off-Site Disposal and Bypass Pipes 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes:  All earthmoving alternatives 
have been supported by the public; however, some issues exist regarding the large amount of 
truck traffic that would be required.  This is mostly based on the traffic congestion that would 
ensue as well as the possible road damage. 
 
Earthmoving – On-Site Disposal 
Earthmoving – On-Site Disposal and Bypass Pipes 
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  The earthmoving alternatives 
have been supported by the public, including those that include onsite disposal.  As long as lake 
views are maintained the use of fill material along the edge of the lakes has been accepted.   
 
14.7.4 Sustainability        
 
Hydraulic Dredging 
Earthmoving – Off-Site Disposal 
Earthmoving – On-Site Disposal:  Upon the implementation of these alternatives ecosystem 
benefits will be realized initially; however, over the lifespan of the project these observed 
benefits will gradually decline.  Eventually, the lake system will revert back to its initial state of 
hypereutrophism and mean phosphorus levels will exceed 0.4 mg/l.   
 
Earthmoving – Off-Site Disposal and Bypass Pipes 
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes 
Earthmoving – On-Site Disposal and Bypass Pipes      
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  With the implementation of 
these alternatives, the benefits initially observed will decline over the lifespan of the project. 
However, ecosystem improvements will be maintained within the stated project objectives of 
mean phosphorus levels below 0.4 mg/l.   
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14.7.5 Cost-Effectiveness   
 
Hydraulic Dredging: 
Earthmoving – Off-Site Disposal:  Based on the CE/ICA analysis, these alternatives were not 
deemed cost-effective.  This was due to the costs required and the corresponding ecosystem 
benefits gained.    
 
Earthmoving – Off-Site Disposal and Bypass Pipes  
Earthmoving – Off-Site Disposal and Trickle Tubes/Bypass Pipes 
Earthmoving with On-Site Disposal 
Earthmoving – On-Site Disposal and Bypass Pipes      
Earthmoving – On-Site Disposal and Trickle Tubes/Bypass Pipes:  These alternatives were 
deemed cost-effective by the CE/ICA analysis.  This indicates that benefits gained come at a 
lower price than the other alternatives considered.    
 
Table 30 represents a list of each alternative and how it can be analyzed based on each 
objective listed in the plan formulation process.  The conditions utilized are High, Medium, and 
Low for qualitative evaluations along with Yes and No for conditional evaluations.   
 

Table 31:  Alternative Evaluation Summary 

  

  
Objectives 

Alternatives 
Habitat 

Improvement 

Water Quality Improvement 
Public 

Acceptability 
Sustainability 
Over 50 Years 

Cost 
Effectiveness 

Best 
Buy? 

TP < 0.4 mg/l Depth = 5 ft. 

Hydraulic Dredging 
Low Yes Yes No No No No 

Earthmoving w/ Offsite Disposal  Medium Yes Yes Yes No No No 

Earthmoving w/ Offsite Disposal and                                           
Bypass Pipes  

High Yes Yes Yes Yes Yes No 

Earthmoving w/ Offsite Disposal and                                           
Trickle Tubes/Bypass Pipes  

High Yes Yes Yes Yes Yes Yes 

Earthmoving w/ Onsite Disposal  Medium Yes Yes Yes No Yes No 

Earthmoving w/ Onsite Disposal and                                            
Bypass Pipes  

High Yes Yes Yes Yes Yes No 

Earthmoving w/ Onsite Disposal and                                           
Trickle Tubes/Bypass Pipes  

High Yes Yes Yes Yes Yes Yes 

Qualifiers: High, Medium, Low          Achieved?: Yes, No 

 
14.8    Environmental Compliance 
 
In order to adhere to all environmental restrictions associated with this project, the following 
permits have been or will be requested:  
 

 404 (b) (1) Specification of Disposal Sites for Dredged or Fill Materials 
 

 LDEQ Water Quality Certification 
 

 National Pollution Discharge Elimination System (NPDES) Permit for Construction in 
Areas Greater than 1 Acre.  
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15.0 RECOMMENDED PLAN 
 
The Earthmoving with On-Site Disposal with Trickle Tubes/Bypass Pipes is the recommended 
plan. 
 
15.1 Description of Recommended Plan 
 
This alternative would require draining University, City Park and Campus Lakes, along with 
Lake Erie, to enable earthmoving equipment to excavate and dispose of this material around the 
perimeter of the lakes (Figure 45). 
 
Earthmoving 
 
The dredged material would be disposed to create terraces for bank stabilization along with 
aquatic and fishery benches (Figures 48 and 49). Approximately 824,000 cubic yards (cy) 
[(University 675,000 cy, City Park 92,000 cy, Crest 23,000, Lake Erie 13,000 cy and Campus 
22,000 cy)] would be mechanically redistributed, as required to achieve an average depth of five 
feet.  All existing stormwater inlets entering the system will be extended, when necessary, to 
accommodate the newly created benches and fill areas.  
 
During the construction process, the layer of unconsolidated material within the lake will be 
mixed and worked into the native clay layer to form a suitable substrate for bank creation and 
planting.  The banks are already composed of this native clay, which provides reassurance that 
the material will be suitable for bank construction.  
 
Approximately 100 acres of stumps (University – 80 and City Park – 20) would be cleared.  To 
retain the habitat value provided to fish by these structures, some of the stumps will be 
reintroduced into the system once the contouring is completed.  Stumps removed from the 
system could be utilized as mulch or trail cover.  
 
Temporary Structures 
 
Once drained, a temporary haul road would be constructed in both lakes to allow for the 
movement of construction equipment throughout the project area and dewatering of the 
substrate.  The force main in the northern portion of University Lake would be lowered in the dry 
to allow for the earthwork and contouring of the lake bottom.  
 
Temporary low-level berms would be constructed and ground cover planted to reduce sediment 
runoff during construction as well.  The goal would be to retain the sediment in the lakes and not 
allow it downstream.  Fish that perish during the construction phase may be beneficially utilized 
for industrial uses such as fertilizer and crawfish bait.  
 
Bypass Pipes 
 
The bypass pipe inlets would be placed in three low-lying containment areas in which the most 
phosphorus-rich runoff enters the lake system.  These areas are located in the southernmost 
portion of City Park Golf Course where Bayou DuPlantier enters the system, Lake Erie, and an 
area along Stanford Avenue containing many stormwater inlets (Figure 47).  The containment 
areas will catch most of the first flush runoff and feed it through a pipe to one of two outlet 
structures located on the edge of Corporation Canal. There will be two valves on each bypass 
pipe at the pipe outlet structure to allow the tubes to be backflushed and to create a greater 
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head differential to keep the tubes from building up sediment (Figure 46).  The bypass pipes 
would be a combination of 24-inch and 15-inch HDPE pipe. The pipes should be placed 
beneath a foot of fill material to ensure that no buoyant forces affect the structure.   
 
Trickle Tubes 
 
The trickle tubes are a series of pipes installed below the lake bottom that connect low-point 
inlet areas (LPIs) to outlet structures (Figure 46). Two outlet structures, located in the southern 
portion of University Lake and the northern segment of Corporation Canal, will serve as the area 
where water will exit the system (Figure 46). They will also be set up with trash screens at the 
point of entry to keep debris out of the pipes. There will  also be two valves on each trickle tube 
at the pipe outlet structure to the tubes to be backflushed and to create a greater head 
differential to keep the tubes from building up sediment (Figure 46). The trickle tubes will be 
constructed of 15-inch HDPE pipe.  The pipes should be placed beneath a foot of fill material to 
ensure that no buoyant forces affect the structure.  
 
Fairways 
 
Fairways will also be constructed in the middle of the lake bottoms to slowly move the 
unconsolidated layer towards the middle of the lake and to provide clear areas for future 
maintenance dredging, if required.  The fairways will also be sloped from North to South to 
facilitate the movement of unconsolidated material towards the LPIs.  
 
Control Structures 
 
The weir crest in the southernmost pipe outlet structure will set the normal pool stage for 
University Lake. The weir crest for the control structure between the University and City Park 
Lake will set the pool stage for City Park Lake.  A third, smaller weir will be placed at the 
interface between Lake Erie and City Park Lake to set the pool stage in Lake Erie.  
 
Aquatic Bench 
 
An aquatic plant bench will be constructed on approximately one mile of the new lake perimeter.  
This bench will vary in width from 6 to 15 feet and approximately six inches in depth at normal 
pool stage.  This bench would be planted with various combinations of native Louisiana plants.  
The native plants recommended for this aquatic bench include: blue iris Iris versicolor, Iris 
giganticaerulea; copper iris Iris fulva; pickerel weed Pontederia cordata; swamp spider lily 
Crinum americanum; soft rush Juncus effusus; duck potato Sagittaria platyphylla; arrowhead 
Sagittaria latifolia; lizards tail Saururus cernuus; swamp rose mallow Hibiscus moscheutos, and 
buttonbush Cephalanthus occidentalis.  Other native plants could be considered as well.  
 
Some measurements will be implemented to eradicate the undesirable stock, such as the 
elephant’s ear; however, some of this existing vegetation will be covered with the new substrate 
during construction.   
 
Moist Soil Management Unit 
 
A five-acre moist soil management unit (MSM) would be constructed at the tip of the existing 
bird sanctuary (Figure 50).  The MSM would be drained every year in July and August to 
stimulate plant growth and flooded the rest of the year to provide forage for birds. 
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Construction Schedule 
 
The earthmoving phase of this alternative will last approximately 76 weeks (1.5 years), after 
which the lake will be allowed to refill.  Complete construction for the alternative, which includes 
vegetative planting, would take approximately 128 weeks (2.5 years).  The estimated 
construction schedule is in Table 31.     
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Figure 45.   Recommended Plan (11 x 17)  
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Figure 46:  Pipe Outlet Structure for Tube Alternatives 
 
 
 
 
 

 
 
 
 
 
 

Figure 47:  Runoff Containment Area 
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Figure 48:  Proposed Side Slopes with Fish Bench for On-Site Disposal Options  
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Figure 49:  Proposed Side Slopes with Fish and Aquatic Benches for On-Site Disposal   
                      Options 
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Figure 50.  Proposed Moist Soil Management Area
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Table 32.  Construction Schedule for Recommended Plan 
 

Phase Description Duration (Weeks) 

Drain Lake 
Modify existing structures to gravity drain the lakes 
Start procurement of plantings-may take up to 1 year to get inventory of plant stock 

6 

Build Haul Road 
Build haul road                                                                                                                             
May be done in conjunction with dewatering 

12 

Earthwork 
Earthwork with land-based equipment                                                                                        
Stump removal, as needed                                                                          
Inlet control is incidental to this phase 

40 

Control Structure and 
Pipes 

Build control structure/pipe outlet structures (12 weeks)                                                                                                                                                                                                                
Can be concurrent with earthwork 

18 

 Note: after 76 weeks, the lake could begin to be refilled.  

 Subtotal 76 

Initial and follow up 
Vegetative Planting 

Exotic plant eradication                                                                                                               
Ground cover should be planted when any surface has been determined to be final.            
Certain plants can only be planted at certain times of the year 
Exotic Plant Eradication to firmly establish the native vegetation 

52 

  Total 128 

  Note: Vegetative plantings will be required for several years, likely declining in time   
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15.2 Rationale for Recommended Plan 
 
The Earthmoving with On-Site Disposal and Trickle Tubes/Bypass Pipes is the recommended 
plan. This recommendation is based upon the engineering, environmental, costs-effectiveness, 
sponsor input, and the public interests of all the plans evaluated.  The non-federal sponsor, 
City/Parish, prefers this plan since the costs and benefits meet their expectations.  The public 
supports this plan for aesthetics, aquatic ecosystem restoration, and recreational benefits. 
 
The recommended plan offers many ecosystem restoration benefits. The creation of the littoral 
zone and the MSM will provide for a diversity of habitat and benefits.  All forms of fish and 
wildlife will benefit from these features.  The exotic plants would be eliminated and native plants 
would be established.  These plants will provide the basis of the food chain for invertebrates and 
juvenile fishes.  The aquatic bench can also be referred to as the safety bench.  This shallow 
margin around the perimeter of the lakes cultivated with plants helps prevent people, particularly 
small children from falling into deeper water.  A proper spatial distribution of native plants along 
the shoreline has higher benefits for aquatic life.  The plants help filter the lake, provide oxygen 
to the water, stabilize the shoreline, provides food for living organisms, habitat, cover, and 
nesting sites.  The abundant populations of microscopic life commonly living among the plant 
roots become the first critical link in the energy/nutrient cycle, or food chain that can support 
healthy bass and bream populations.  Young fish eat the numerous tiny organisms thriving 
among the aquatic plants.  This natural process will sustain a healthy and thriving, aquatic 
ecosystem. 
 
A sustainable ecosystem is a major benefit of the recommended plan.  The phosphorus 
management by the bypass and trickle tubes, aquatic bench, and water level management will 
ensure that the system will remain healthy and not degrade to a hypereutrophic nutrient trap.  
The improved lake conditions will improve water quality of the waters that flow downstream.  
 
The public has been involved in the development of this plan.  Their concerns and issues have 
been incorporated into the recommended plan. 
 
15.3  Plan Formulation and Development for Recommended Plan 
 
15.3.1 Completeness 
 
The recommended plan incorporates the entire area around the project area and its 
watersheds, as well as all aquatic ecosystem considerations, including water quality, human 
interaction, vegetative quality and wildlife habitat.  Interested parties, including federal and state 
governments, local resource agencies, and local stakeholders and sponsors, were coordinated 
with during the formulization of this plan so as to understand issues pertinent to this project.  
Existing issues regarding the project area were taken into consideration when formulating the 
initial and final array of alternatives.  
 
15.3.2 Effectiveness    
 
The recommended plan is effective and will provide for sustainable ecosystem benefits.  
Computer modeling was conducted on the project area to gauge the effectiveness of the entire 
array of alternatives.  The results show that the recommended plan will effectively improve the 
aquatic ecosystem function for the study area by reducing the existing levels of phosphorus 
within the system, while reducing incoming quantities as well.  This will lead to more stable 
dissolved oxygen levels within the system and allow for more natural aquatic functions to take 
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place. The lakes will transition from a hypereutrophic state to a eutrophic state.  Wildlife, fish, 
and vegetative habitat and diversity will be increased within the system through the 
implementation of aquatic benches, higher quality littoral zones, fish hatcheries, and moist soil 
management unit.  These factors will increase habitat output for the Lakes District over a 50-
year period of time.  The addition of the bypass pipes and trickle tubes will greatly increase the 
sustainability of this ecosystem restoration.  The recommended plan would provide for a long-
term, sustainable ecosystem restoration project.   
 
15.3.3 Efficiency    
 
The planning process leading to the formulation of the recommended plan took into account 
both the effectiveness of each alternative along with the implementation costs. An IWR cost-
effectiveness/incremental cost analysis was conducted on the array of alternatives considered.  
A cost-effective plan is recommended; this plan was a “Best Buy” as well.    
 
15.3.4 Acceptability   
 
The recommended plan, along with the entire array of alternatives considered, were presented 
to state and federal resource agencies, the local government, local stakeholders, and interested 
public parties.  Inputs received regarding the proposed alternatives were considered when 
developing the final array of plans.  Governmental, technical, and public input was a major 
factor in the determination of the recommended plan.  The recommended plan is generally 
accepted by these interested groups.     
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16.0 SIGNIFICANCE OF RECOMMENDED PLAN 
 
The primary purpose of the proposed project is to improve the lake ecosystem, by improving 
habitat for fish and wildlife, and reducing hypereutrophic conditions throughout the lakes. This is 
accomplished by increasing the average depth of the lake system to an average of five feet, 
resulting in lower mean temperatures within the water column, making the lakes less 
susceptible to fish kills.  This would be accomplished by lowering mean, summertime, 
phosphorus levels below 0.4 mg/L. This will reduce algal blooms and the corresponding 
probability of a collapse in dissolved oxygen levels.   
 
Implementation of the Recommended Plan would improve the lake’s fish habitat, for game 
species such as bass, bluegill, and crappie.  Fish kills would be reduced as oxygen levels would 
return to an acceptable level for fish survival.  Dredged material would be used beneficially 
within the lake system, thereby removing phosphorus-laden sediments that contribute to poor 
water quality. These benefits would reach beyond the University Lakes system and provide 
water quality benefits to downstream segments of the watershed.  Created littoral zones and 
moist soil management areas, would improve fish and wildlife habitat for resident and migratory 
species and increase opportunity for education about the nation’s lakes and additional 
recreational opportunities around the lakes.   
 
17.0 VALUE ENGINEERING STUDY 
 
The Value Engineering (VE) study is presented in Appendix P.   
 
18.0     CUMULATIVE IMPACTS 
 
Cumulative impact is the total impact on the environment that results from the incremental 
impact of the action when added to other past, present, and reasonably foreseeable future 
actions (40 CFR 1508.7).  
 
The Lakes District have lost fish and wildlife habitat over the last 50 years due to urbanization 
and habitat degradation in the lakes.  This has caused a negative trend which is reflected in the 
continual degradation of fish and wildlife habitat within the project area.  The recommended plan 
will help minimize this trend.  
 
Over the last 50 years, the watershed surrounding the project area has gradually changed from 
a natural, forested and aquatic system to a more urbanized and industrial area.  This change 
has resulted in a cumulative trend towards the loss of fish and wildlife habitat in the Lakes 
District.  The recommended plan would reverse this trend by restoring the aquatic system. This 
will be aided by the addition of native vegetation within the littoral areas surrounding the lake 
system, managing the incoming phosphorus load, deepening the system to an average depth of 
five feet, and creating new wildlife habitat.  
 
Once the initial improvements are realized, the recommended plan will also have positive 
cumulative effects through the sustainability provided by the bypass pipes and trickle tubes.  
This will help maintain the initial benefits for the surrounding system for a long-term period. This 
sustained improvement will help counteract the negative trends within the Lakes District.  Past 
restoration projects have initially improved the lake system, but over a 20-year period, the 
system tends to revert back to a poor state.  A recommended plan that provides a level of 
sustainability will work against this trend, resulting in a more healthy system 50 years later.   
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The overall cumulative effects of this recommended plan are minor, but highly positive in 
restoring lost aquatic ecosystem function.  It is recognized that the negative trends currently 
acting upon the Lakes District are not fully reversible; however, the recommended plan 
incorporates the optimal methods of improving environmental conditions over a long-term 
period.        
 
19.0 REAL ESTATE 
 
The purpose of the Real Estate Plan (REP) is to present a preliminary plan for acquisition of 
lands, easements and rights of way, including borrow, relocations, and disposal areas 
(LERRDs) necessary for the eco-system restoration of the Lakes District System.  The project 
area is within the Lakes District, which is located near the Louisiana State University (LSU) 
campus in the City of Baton Rouge, East Baton Rouge Parish, Louisiana. 
 
This project proposes to restore the aquatic ecosystem function in existing lakes in the Lakes 
District which have severely deteriorated.  The real estate plan focuses on the Earthmoving with 
On-Site Disposal with Trickle Tubes/Bypass Pipes alternative as the recommended plan and 
assumes that project elements and all project construction will occur within the existing limits of 
the lakes and that no new easements will be acquired for the use of additional acreage.   
 
Because the assumption is that Grants of Particular Use are the extent of what will be obtained, 
the majority of real estate costs regarding this project will be applied from administrative costs 
rather than private landowner compensation.   
 
The costs include Mapping, Title, and Administrative Costs and total approximately $14,000.00.  
Mapping and Title costs would be necessary on the part of the Non-Federal Sponsor in order to 
verify the City-Parish and LSU are the owners of the lakes and that no privately owned lands 
are impacted by the project. The administrative costs include Non-Federal Sponsor support as 
well as the Corps internal costs such as: Office of Counsel Review, Title Review, Appraisal and 
Planning Branch efforts, and Local Sponsor & Inleasing Acquisition efforts.    
 
The Hydraulic Dredging with Off-Site Disposal Alternative and the Earthmoving with Off-Site 
Disposal Alternative were also evaluated but Real Estate Cost Estimates were not conducted 
due to already exorbitant costs that prevented them from being viable options.  
 
Details regarding specific land uses, ownership, and area characteristics of the project vicinity 
are also discussed in the REP.  In addition, factors such as sponsor information, LERRD 
requirements, cost estimates, relocations, and environmental issues are incorporated.   
 
The Real Estate Plan is included in Appendix H.   
 
20.0 IMPLEMENTATION PLAN 
 
The purpose of this section is to identify the federal and non-federal responsibilities regarding 
cost apportionment and the division of responsibilities for construction and operation, 
maintenance, repair, rehabilitation, and replacement of the recommended project.  Cost sharing 
is based on federal legislative and administrative policies.  
 
Based on the total project cost of $11,477,362, the plan is recommended for implementation 
under Section 206 of the 1996 Water Resources Development Act (P.L. 104-303, as amended) 
authority.  The construction cost and cost sharing requirements for the recommended plan are 
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within the criteria of the Continuing Authority Program (CAP), Section 206.  Under that authority, 
the federal cost share may not exceed $5,000,000 with the federal and non-federal shares 
being 65 percent and 35 percent of total project costs, respectively.   
 
In accordance with Engineering Regulation 1105-2-100, Appendix F (Amendment No.2, dated 
31 January 2007) paragraph F-7 (b), page F-10, there is no limit on the total project costs 
implemented under CAP; however, a policy waiver will be requested since the statutory Federal 
per project limit is expected to exceed $5,000,000.  The local cost share sponsor will be 
responsible for providing all additional funding beyond the required 35% contribution typically 
required by the CAP Section 206 authority. 
 
The sponsor must contribute all lands, easements, right-of-way, relocations, and disposal areas 
required for the project.  If the value of these does not equal 35% of the project cost, the 
sponsor must provide the additional amount in cash or work-in-kind.  Specific requirements will 
be documented in the Project Partnership Agreement (PPA), which must be executed prior to 
construction.  In addition, the local sponsor is responsible for 100% of the operation, 
maintenance, repair, rehabilitation, and replacement for the project. 
 
20.1     Future Considerations for Plans and Specifications 
 
The PDT has identified some issues that need to be addressed during the Plans and 
Specifications phase of this project.  They are as follows: 
 

 A comprehensive bathymetric survey needs to be conducted to determine the makeup of 
the lake bottom, including the unconsolidated layer and clay hard bottom elevations. 

 

 A full geotechnical analysis of the project area needs to be conducted to ensure that, 
during the construction phase of the project, the integrity of the surrounding structures, 
including the I-10 overpass and nearby building foundations will not be affected as a 
result of draining the lakes. The possible presence of sand lenses within the project area 
must also be determined to ensure that no water seepage takes place. 

 

 Further sediment sampling needs to be conducted to ensure the chemical makeup of the 
surrounding area is within applicable standards and thus gauge the need for possible 
remediation.  

 
21.0 DIVISION OF RESPONSIBILITIES 
 
Federal Responsibilities.  The federal government will be responsible for planning, engineering, 
design, and construction of the project in accordance with the provisions of Public Law 99-662 
(WRDA of 1986).  The Government, subject to the availability of funds and using those funds 
provided by the non-federal sponsor, shall expeditiously construct the project, applying those 
procedures usually applied to federal projects, pursuant to federal laws, regulations and 
policies. 
 
Non-Federal Responsibilities.  In accordance with federal policy, non-federal interests must, at 
the appropriate time, assure the Secretary of the Army that they will, without cost to the United 
States: 

 
a. Furnish all lands, easements, and rights-of-way, including suitable borrow and 

dredged or excavated material disposal areas necessary for construction 
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(including mitigation), operation, maintenance, repair, replacement, and 
rehabilitation of the project. 

b. Accomplish or arrange for the accomplishment of all utility and facility alterations 
and relocations determined by the Secretary of the Army to be necessary for the 
construction, operation, maintenance, repair, replacement, and rehabilitation of 
the project. 

c. Hold and save the United States free from all damages arising from the 
construction, operation, maintenance, repair, replacement, and rehabilitation of 
the project, except for damages due to the fault or negligence of the United 
States or its contractors. 

d. Provide for adjudication of all water right's claims resulting from construction, 
operation, maintenance, repair, replacement, and rehabilitation of the project, 
and hold and save the United States free from damages due to such claims. 

e. Contribute a minimum of 35 percent of the total cost of project construction in 
accordance with the federal regulations. 

f. Provide minimum cash contribution equal to 5 percent of total project costs. 
g. Operate, maintain, repair, replace, and rehabilitate, as necessary, all features of 

the project, at no cost to the Government, in accordance with regulations 
prescribed by the Secretary of the Army, including levees, floodwalls, floodgates 
and approach channels, drainage structures, drainage ditches or canals, and all 
mitigation features. 

h. Publicize floodplain information in the areas concerned and provide this 
information to zoning and other regulatory agencies for their guidance and 
leadership in preventing unwise development in the floodplain and in adopting 
such regulations as may be necessary to prevent unwise future development 
and to ensure compatibility between future development and protection levels 
provided by the project. 

i. Within one year after the date of signing a project cooperation agreement (PCA), 
prepare a floodplain management plan designed to reduce the impact of future 
flood events in the project area.  This plan shall be prepared in accordance with 
guidelines developed by the Government.  The plan must be implemented no 
later than one year after completion of construction of the project. 

j. Prescribe and enforce regulations to prevent obstruction of or encroachment on 
the project that would reduce the level of protection it affords or that would hinder 
operation and maintenance of the project. 

k. Assure that construction, operation, maintenance, repair, replacement, and 
rehabilitation of any non-federally constructed flood features do not diminish the 
flood protection provided by or jeopardize the structural integrity of the project. 

l. Assure compliance with applicable federal floodplain management and flood 
insurance programs. 

m. Inform affected interests, at least annually, regarding the limitations of the 
protection afforded by the project. 

n. Perform, at the time of initiation of construction and thereafter, any environmental 
investigations as determined necessary to identify the existence and extent of 
any hazardous substances regulated under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA), 42 USC 9601-9675 on 
lands necessary for project construction, operation, maintenance, repair, 
replacement, and rehabilitation. 

o. Assume complete financial responsibility for the cleanup of any hazardous 
materials located on project lands and regulated under CERCLA and be 
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responsible for operating, maintaining, repairing, replacing, and rehabilitating the 
project in a manner that will not cause liability to arise under CERCLA. 

p. Comply with the applicable provisions of the Uniform Relocations and Real 
Property Acquisition Policies Act of 1970 (PL 91-646), as amended by Title IV of 
the Surface Transportation and Uniform Relocations Assistance Act of 1987 
(PL 100-17). 

q. Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970, 
approved December 31, 1970, which provides that the construction of any water 
resources project by the Corps of Engineers shall not be started until each non-
federal interest has entered into a written agreement to furnish its required 
cooperation for the project. 

r. Comply with all applicable federal and state laws and regulations, including 
Section 601 of the Civil Rights Act of 1964 (PL 88 352), and Department of 
Defense Directive 5500.11 issued pursuant thereto, as well as Army regulation 
600-7, titled Nondiscrimination on the Basis of Handicap in Programs and 
Activities Assisted or Conducted by the Department of the Army, and Section 
402 of the Water Resources Development Act of 1986, as amended (33 U.S.C. 
701b-12), requiring non-federal preparation and implementation of floodplain 
management plans. 

s. The non-federal sponsor may request the Government to accomplish 
betterments.  Such requests shall be in writing and shall describe the 
betterments requested to be accomplished.  If the Government elects to 
accomplish the requested betterments or any portion thereof, it shall so notify the 
non-federal sponsor in writing that sets forth any applicable terms and 
conditions.  The non-federal sponsor shall be solely responsible for all costs due 
to the requested betterments and shall pay all such costs. 

 

22.0     STUDY COORDINATION 

 
Preparation of this Environmental Assessment (EA) and a draft Finding of No Significant Impact 
(FONSI) have 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 and draft FONSI: 
 
U.S. Department of the Interior, Fish and Wildlife Service 
U.S. Environmental Protection Agency, Region VI  
U.S. Department of Commerce, National Marine Fisheries Service 
U.S. Natural Resources Conservation Service, State Conservationist 
Advisory Council on Historic Preservation 
Louisiana Department of Wildlife and Fisheries 
Louisiana Department of Natural Resources 
Louisiana Department of Environmental Quality, PER-REGC 
Louisiana Department of Environmental Quality, EP-SIP 
Louisiana State Historic Preservation Officer 
 
23.0 CONCLUSIONS 
 
The implementation of the recommended plan would result in long-term, sustainable, ecosystem 
restoration.  Fish and wildlife habitat would be restored and maintained.  The project outputs are 
cost-effective and consistent with the NER Plan.  This plan is acceptable to the public, LSU, 
BREC, and the City/Parish; mainly due to the diligent coordination by the PDT.  
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24.0 RECOMMENDATIONS 
 
I recommend that the recommended plan be constructed under the authority of Section 206 of 
the Water Resources Development Act of 1996.  The project is both cost-effective and 
environmentally beneficial.  The recommended plan would create 122 AAHUs, restore 205 
acres of lake habitat, create 65 acres of high-quality littoral zone, create 5 acres of a moist soil 
management unit, and many recreational opportunities for the public.  The total project cost is 
estimated at $11,477,362 and the average cost per AAHUs is $80,261. This restoration would 
greatly benefit many forms of fish and wildlife, and improve water quality.  I conclude that the 
overall benefits of the recommended plan justify the estimated costs for project implementation.  
This project would be cost shared by the City of Baton Rouge/Parish of East Baton Rouge at 
65 percent federal and 35 percent non-federal.  The total federal share would be $5,000,000 
and the non-federal share would be $6,477,362.  Additionally, the non-federal sponsor will be 
100 percent responsible for the operations and maintenance which is estimated to be $62,653 
annually.  I conclude that the overall benefits of the recommended plan justify the estimated 
costs for project implementation. 
 
During the next phase of this project, further engineering analysis should be included to 
determine the effects, draining and excavating the lake system will have on the surrounding 
area, including both geotechnical and structural concerns.   
 
The recommendations contained herein reflect the information available at this time and current 
departmental policies governing formulation of individual projects.  They do not reflect program 
and budgeting priorities inherent in the formulation of a National Civil Works Construction 
Program nor the perspective of higher-level review within the Executive Branch.  Consequently, 
the Assistant Secretary of the Army for Civil Works may modify the recommendations prior to 
authorization and/or implementation funding. 
 

 
   Alvin B. Lee 

 
 
 

    Colonel, U.S. Army 
    District Engineer 
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