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PURPOSE: The application of Engineering With Nature® (EWN®) principles in urban 
environments and watersheds within and outside the US Army Corps of Engineers (USACE) is 
increasing. Extreme rainfall events have triggered the need and development of more sustainable 
urban infrastructure in urban areas such as New Orleans, Louisiana. This technical note documents 
a USACE–New Orleans District (MVN) project that successfully applied EWN principles in an 
urban landscape to reduce flood risk while providing other environmental, social, economic, and 
engineering benefits to both the community and the environment. 

BACKGROUND: Advancing best practices within USACE involves identifying actions that will 
better align and integrate engineered and natural systems to produce more socially acceptable, 
economically viable, and environmentally sustainable projects. EWN is a USACE initiative that 
supports more sustainable practices, projects, and outcomes by working to intentionally align 
natural and engineering processes to efficiently and sustainably deliver economic, environmental, 
and social benefits through collaborative processes (Bridges et al. 2021, 2018; King et al. 2020). 
The EWN initiative fosters the development of practical methods to provide a holistic approach to 
infrastructure development that is applicable across multiple USACE missions and business lines. 
Projects demonstrating EWN principles illustrate the use of science and engineering to maximize 
natural processes to produce practical operational efficiencies that support substantiated 
engineering, economic, social, and environmental benefits while meeting project objectives. 
Science- and evidence-based collaborative processes that organize and focus interests, 
stakeholders, and partners to produce more broadly acceptable projects form a critical aspect of 
the EWN initiative (www.engineeringwithnature.org). 

Developing sustainable and resilient infrastructure requires USACE to apply new approaches to 
engineering and operating infrastructure—especially given the predictions from the 
Intergovernmental Panel on Climate Change (IPCC) that the state of Louisiana can expect multiple 
extreme events in the coming years, including Category 3, 4, or 5 hurricanes accompanied by 
extreme rainfall, higher temperatures, and trending rising seas (Arias et al. 2021). The extreme 
rainfall events have triggered the need for and development of more sustainable urban 
infrastructure in New Orleans. As a result, USACE has changed its approach to the planning, 
design, and construction of infrastructure projects to respond to these extreme rainfall challenges 
(King et al. 2021; Holmes et al. 2021). To address this challenge directly, USACE launched the 
EWN initiative (and in 2021, the EWN program) to develop and demonstrate the capabilities 
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needed to achieve sustainable project outcomes. The implementation projects that embody EWN 
principles promote project designs that adapt to climate change and enhance resilience of 
communities and vulnerable and environmentally marginalized populations in the face of 
increasing flood risk. While engineers and scientists that practice EWN are knowledgeable about 
natural and engineering processes, they also understand the value that integrating the two provides 
to infrastructure projects. As King et al. (2021) explain, adding landscape architect (LA) expertise 
brings additional capability, in that LAs think about landscapes “in terms of performance criteria 
(such as flood risk reduction), ecological impacts (both positive and negative), and human 
interaction (such as recreational use and aesthetics), and how these factors interact with one 
another over time” (109). The following case study illustrates a project executed by 
multistakeholder collaboration, including MVN, that exemplifies how EWN concepts combined 
with LA principles (EWN-LA) addressed flood risk in an urban environment by designing and 
implementing a nature-based solution. 

INTRODUCTION: The Southeast Louisiana Urban Flood Control Project (SELA) was authorized 
by Congress in 1996* in response to extensive flood damage in southeast Louisiana that occurred 
in 1989 and 1995 for the purpose of reducing the risk of flood damages from rainfall flooding in 
Orleans, Jefferson, and St. Tammany Parishes (USACE n.d.). The SELA improvements aim to 
support the parishes’ master drainage plans and provide flood risk reduction up to a level 
associated with a 10-year rainfall event (USACE n.d.). Work for SELA is located on both the east 
and west banks of the Mississippi River in Orleans and Jefferson Parishes. The Louisiana Coastal 
Protection and Restoration Authority (CPRA) Board serves as the nonfederal sponsor, with strong 
support from local partners at Jefferson Parish, Sewerage and Water Board of New Orleans, St. 
Tammany Parish, and the City of Slidell. 

The MVN played multiple roles in the project, including facilitating all aspects of planning, public 
scoping, stakeholder engagement, historic surveys, National Environmental Policy Act (NEPA)† 
compliance, agency coordination, hydraulic modeling, construction administration, quality 
assurance, and quality control throughout the project life cycle. In 2011, and prior to project design, 
MVN prepared a historic landscape inventory study for SELA that focused on local street 
infrastructure features existing in the past. The accompanying report inventoried and assessed 
historic landscape features intrinsic to the streetscape, including vegetation, lighting fixtures, 
encaustic (street name) tiles, and granite curbs. This detailed inventory and coordination with the 
city and the public during this initial stage provided a framework for a greenspace restoration plan 
to be developed (URS and Perez 2011). Following the construction of SELA, MVN provided LA 
expertise to interpret the historic landscape inventory and prepare a plan that would holistically 
restore the affected greenspace. 

In Orleans Parish, SELA involves improving 16 major drainage lines, adding pumping capacity to 
two pump stations, and constructing two new pump stations (USACE n.d.). Planned improvements 

 
* Energy and Water Development Appropriations Act of 1996, Pub. L. No. 104-46, § 108, 109 Stat. 402, 408, 

https://www.govinfo.gov/content/pkg/STATUTE-109/pdf/STATUTE-109-Pg402.pdf; Water Resources 
Development Act of 1996, Pub. L. No. 104-303, § 533, 110 Stat. 3658, 3775, https://www.govinfo.gov/content/pkg 
/PLAW-104publ303/pdf/PLAW-104publ303.pdf. 

† National Environmental Policy Act of 1970, 42 U.S.C. 55 § 4321 et seq. (2020). https://www.govinfo.gov 
/content/pkg/USCODE-2020-title42/pdf/USCODE-2020-title42-chap55-sec4321.pdf. 

https://www.govinfo.gov/content/pkg/STATUTE-109/pdf/STATUTE-109-Pg402.pdf
https://www.govinfo.gov/content/pkg/PLAW-104publ303/pdf/PLAW-104publ303.pdf
https://www.govinfo.gov/content/pkg/PLAW-104publ303/pdf/PLAW-104publ303.pdf
https://www.govinfo.gov/content/pkg/USCODE-2020-title42/pdf/USCODE-2020-title42-chap55-sec4321.pdf
https://www.govinfo.gov/content/pkg/USCODE-2020-title42/pdf/USCODE-2020-title42-chap55-sec4321.pdf
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in Orleans Parish include several projects within New Orleans city limits. This technical note 
presents one of the SELA improvements constructed on South Claiborne Avenue in the city of 
New Orleans as an example of the implementation of EWN-LA principles in urban environments. 

CASE STUDY: A portion of SELA planning included work on South Claiborne Avenue to reduce 
flood risk to this part of New Orleans, which had experienced several street flooding events in the 
past, causing damages to street infrastructure and flooded nearby homes. Historically, this stretch 
of South Claiborne Avenue was an open canal built before the 1840s. The canal was covered in 
the 1970s, and greenspace was created in the neutral ground (median greenspace between the 
roadway) while preserving the drainage vault underneath (URS and Perez 2011). The informal 
plantings during this period consisted of live oak, palm, ornamental trees, and shrubs (Figure 1). 
Many of the plantings have since been disturbed by infilling, utility maintenance, and 
infrastructure upgrades. 

 
Figure 1. The neutral ground (consisting of the greenspace between lanes of traffic) along South 
Claiborne Avenue before construction included informal plantings of native and ornamental trees. 

In 2016, drainage flow was doubled through extensive culvert work on South Claiborne Avenue 
as part of SELA improvements (Figure 2). The culvert work required removing existing trees and 
disturbing greenspace along South Claiborne Avenue. As a result, the South Claiborne Avenue 
Phase 2 Greenspace Restoration project was constructed along South Claiborne Avenue from 
Leonidas Street to Pine Street (Figure 3). The greenspace restoration included planting native trees 
and grading efforts (that is, bioretention areas) to promote stormwater infiltration as green 
infrastructure components of the project. 
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Figure 2. On South Claiborne Avenue, a new canal was constructed next to the existing 
underground canal (culvert) below the neutral ground. 
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Figure 3. The South Claiborne Avenue Phase 2 Greenspace Restoration project (blue line) stretches from Leonidas Street (center) to 
Pine Street (right) in the city of New Orleans.
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The four critical elements of EWN that define the progress and success of an EWN project are 
summarized as producing efficiencies, using natural processes, broadening benefits, and 
promoting collaboration (Bridges et al. 2018, iii). These EWN elements are used below to further 
describe this case study’s urban greenspace transformation. 

Producing efficiencies. Existing underground infrastructure was used to design and construct a 
second separate culvert (Figure 2), doubling stormwater capacity at a substantial cost savings 
over designing and constructing a single, new, underground culvert. Following the construction 
of the new culvert, the project completed extensive soil remediation. These efforts were essential 
to capture stormwater within the greenspace and allow the water to be absorbed into the ground 
for tree uptake within the urban context. Existing infrastructure constrained the measures that 
could be designed and implemented, including poor drainage in the roadway beds and shallow 
underground drainage vaults, both of which impeded stormwater infiltration. Existing streets 
have a cross slope that drains to the outer roadway, not towards the neutral grounds. And finally, 
maintenance requirements and constrained budgets prevented the city from including native 
grasses along the neutral ground to enhance the habitat value. 

Existing infill consisted of heavy clays with nutrient deficiencies, which restricted root growth and 
water transfer. Soil permeability tests illustrated the need for extensive soil remediation to allow 
for stormwater to infiltrate the depressed areas. Using existing infill on nearby SELA projects, 
organic content and coarse sand were added to excavated material then mixed and placed 0.6 m 
(24 in)* in depth within critical root zones. Critical root zones were determined by the individual 
tree species’ mature canopy extent. Depressions were excavated along the center of each median 
island, and a drainage soil layer lined the bottom of the depression (Figure 4). This coarse, sandy 
soil allowed stormwater to be stored for vegetation uptake and infiltration. Bermuda grass was 
planted in the bioretention areas for rapid soil-surface coverage and to reduce erosion and for its 
roots to serve as anchors to the underlying amended soil, improving permeability. Finished grades 
provided 0.3 m (12 in) of storage depth within the drainage soil layer and another 0.22 m (9 in) 
within each depression. The bioretention areas were designed and constructed for stormwater to 
infiltrate within 48 hours to address stakeholders’ concern for standing water and the area 
becoming an attractive nuisance. 

 
* For a full list of the spelled-out forms of the units of measure and the unit conversions used in this document, 

please refer to US Government Publishing Office Style Manual, 31st ed. (Washington, DC: US Government 
Publishing Office, 2016), 248–52 and 345–47, https://www.govinfo.gov/content/pkg/GPO-STYLEMANUAL-2016 
/pdf/GPO-STYLEMANUAL-2016.pdf. 

https://www.govinfo.gov/content/pkg/GPO-STYLEMANUAL-2016/pdf/GPO-STYLEMANUAL-2016.pdf
https://www.govinfo.gov/content/pkg/GPO-STYLEMANUAL-2016/pdf/GPO-STYLEMANUAL-2016.pdf
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Figure 4. Ground-level view of the bioretention component of the neutral ground. Bermuda 
grass was planted, consistent with New Orleans Department of Parks and Parkways 
maintenance standards, to foster biofiltration. 

Using natural resources. As part of the greenspace restoration on South Claiborne Avenue, 
approximately 98 trees of a variety of native species were planted to restore trees removed prior 
to construction and to enhance habitat value. Tree selection was based on native species adapted 
to the region, wildlife habitat and food production provided, stormwater uptake, and historic and 
cultural vegetation inventory prior to construction. Additional selection criteria included size 
(large canopy and understory trees), aesthetic appearance (seasonal color, evergreen, foliage and 
flowers), and environmental considerations (contribute to enhanced biodiversity; provide shade, 
reduce runoff). Tree varieties included Nuttall oak (Quercus texana), bald cypress (Taxodium 
distichum), southern magnolia (Magnolia grandiflora), spruce pine (Pinus glabra), sweet bay 
magnolia (Magnolia virginiana), and crape myrtle “Muskogee” (Lagerstromia indica). While 
non-native, “the crape myrtle is unrivaled among Southern small-flowering trees in ease of 
culture, length of bloom, interesting trunks, and many other features” (Odenwald and Turner 
2006, 343). 

Numerous benefits are expected as the newly planted trees mature. Oak leaves provide food for a 
diversity of native terrestrial invertebrate species or insects, and these insects attract a variety of 
insectivorous birds. The oak trees are also expected to attract frugivorous birds and mammals and 
provide nesting sites and cover. The sweet bay magnolias are expected to serve as a seed food 
source for the rufous-sided towhee (Pipilo erythrophthalmus), red-eyed vireo (Vireo olivaceus), 
and gray squirrel (Sciurus carolinensis) and serve as a larval host and nectar source for the sweet 
bay silk moth (Callosamia securifera) and nectar beetles. Berries of the spruce pine are consumed 
by songbirds, bluebirds (Sialia sialis), and cedar waxwings (Bombycilla cedrorum); the trees also 
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provide hummingbird cover. Bald cypress trees provide wildlife value for the purple finch 
(Haemorhous purpureus), goldfinch (Spinus tristis), chickadees (Poecile atricapillus), and junco 
(Junco hyemalis). 

Broadening benefits. Improving the sustainability of South Claiborne Avenue infrastructure 
was a prime consideration in the design of the neutral grounds. This focus on sustainability 
achieved several additional benefits after project construction—in addition to the greenspace and 
environmental benefits discussed above. First, the project increased the stormwater storage and 
efficiency of both the surface and subsurface drainage system, reducing flood risks. The 
completed project can manage water from heavier storms, now approximately 0.22 m (9 in) of 
rainfall in a 24-hour period. Reducing surface flooding along the roadway also safeguards the 
South Claiborne Avenue portion of the US 90 Hurricane Evacuation Route and as a result 
protects the Port of Orleans, nearby railroads, local commerce, businesses, and residents. 

A key flood risk reduction feature was the bioretention areas. Bioretention areas were incorporated 
along the center of the neutral grounds as green infrastructure and stormwater infiltration 
components of the city’s overarching plan. Bioretention areas were constructed in the middle of 
the median to capture stormwater, provide biofiltration, and recharge groundwater (Figure 5). The 
seven bioretention areas constructed were designed to capture approximately 613,236 L (162,000 
gal) of initial rainfall when at capacity and then prevent this water from reaching and 
overburdening the city’s storm drain system. Through the natural processes of infiltration, 
evaporation, and transpiration, no standing water would remain on-site longer than 48 hours.

 
Figure 5. Cross-sectional rendering of the primary components of the bioretention areas of the 
project. Arrows mark surface and near-surface water flow designed to reduce flood risk. 

Incorporation of EWN-LA concepts produced plant palettes that achieved aesthetic benefits. Trees 
are grouped in plant palettes for each section of the corridor, as shown in the Figure 6 renderings. 
These palettes include primary, secondary, and tertiary tree species. Trees defined as primary 
species provide a sense of unity and structure to the entire corridor. Trees defined as secondary 
species provide a sense of environmental context to the corridor, and tertiary trees provide accents. 
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In this way, the plant palette improves the aesthetics of the area for adjacent homeowners and 
persons in passing autos. 

During Hurricane Ida, which made landfall in southeast Louisiana on 29 August 2021, the 
bioretention areas were observed to be functioning at capacity. This project, in addition to other 
New Orleans green infrastructure projects city-wide, culminate in community-scaled benefits. 

 
Figure 6. The scaled plan and elevation renderings for the greenspace restoration of South 
Claiborne Avenue demonstrate the planting design and rhythm of the native street trees that a 
driver may experience passing at 56 kmh (35 mph). 

Promoting collaboration. Development of the design plans were coordinated with USACE 
project partners at the Louisiana State Historic Preservation Office (SHPO), the Coastal 
Restoration Authority Board (CPRAB), the New Orleans Sewerage and Water Board (SWBNO), 
City Planning Department, Parks and Parkways, Department of Public Works, and the Louisiana 
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State Department of Transportation and Development (LADOTD), and with consideration of the 
city’s “Plan for the 21st Century” (https://masterplan.nola.gov/) and input collected from the 
public. Claiborne Avenue is a designated Louisiana state highway, and any landscape 
improvements must adhere to the requirements of the LADOTD Policy for Roadside Vegetation 
Management (LADOTD 2000). 

MVN, CPRAB, and SWBNO consulted with SHPO, neighborhood groups, and the Parks and 
Parkways Department of the City of New Orleans as part of the planning process, prior to 
construction. Stakeholder meetings were held featuring alternative concepts, in which input 
received informed the conceptual design process. Public outreach and engagement efforts 
identified secondary stakeholders that were contacted via email, postcard mail-out, and public 
notice requesting attendance. Two public open houses were held with neighborhood groups and 
associations, state senators and representatives, the mayor’s office, city planning commission, 
associated city council members, and local business associations. 

MVN consulted with the New Orleans Department of Parks and Parkways on specific plant 
material and was provided with a list of small, medium, and large plants recommended for 
planting. MVN also performed a landscape inventory, which specifically identified historic 
lighting fixtures, granite curbs, street nameplates, and demonstrably historic plantings and 
developed and implemented a postconstruction landscape plan to restore preconstruction 
landscape features and assets to the extent reasonably possible. SHPO reviewed this landscape 
plan prior to implementation and provided comments on the plan. MVN was required to follow all 
agency engineering standards in the design and installation of improvements to ensure compliance 
with all applicable city codes and standards. Tree-planting specifications according to the 
Department of Parks and Parkways were strictly adhered to, and Americans with Disabilities Act 
(ADA)* requirements for any paved surfaces were abided by as well. 

SUMMARY: In coordination with other SELA improvements across the city of New Orleans and 
the city’s green infrastructure initiatives, the greenspace restoration on South Claiborne Avenue 
has created environmental, economic, social, and aesthetic long-term benefits. These benefits 
include strengthening the city’s neutral grounds as greenway connectors, reinforcing a sustainable 
and resilient image through visual design, expanding New Orleans’s urban forest, enhancing the 
environmental value of urban green spaces, reducing the burden on the storm-drainage system, 
slowing land subsidence through groundwater recharge and infiltration, and improving water 
quality. The role of USACE in this project emphasizes its commitment to designing and 
implementing EWN-LA principles in urban landscapes. 

ACKNOWLEDGEMENTS: The “Background” section of this technical note has been updated 
from Danielle M. Szimanski, Andrew D. McQueen, and Burton C. Suedel, Realizing Multiple 
Benefits in US Army Corps of Engineers (USACE) Baltimore District Dredging Projects through 
Application of Engineering With Nature® Principles, ERDC Technical Notes Collection, 

 
* Americans With Disabilities Act of 1990, 42 U.S.C. § 12101 et seq. (2020). https://www.govinfo.gov/content 

/pkg/USCODE-2020-title42/pdf/USCODE-2020-title42-chap126.pdf. 

https://masterplan.nola.gov/
https://www.govinfo.gov/content/pkg/USCODE-2020-title42/pdf/USCODE-2020-title42-chap126.pdf
https://www.govinfo.gov/content/pkg/USCODE-2020-title42/pdf/USCODE-2020-title42-chap126.pdf


ERDC/TN EWN-22-3 
August 2022 

 11 

® 

® 

ERDC/TN EWN-19-3, Vicksburg, MS: US Army Engineer Research and Development Center, 
https://hdl.handle.net/11681/32288. 

POINTS OF CONTACT: For additional information, contact Michelle Bourne (601-634-3836, 
Michelle.Bourne@usace.army.mil) or Dr. Burton Suedel (601-634-4578, 
Burton.Suedel@usace.army.mil). This technical note should be cited as follows: 

Bourne, E. Michelle., Jack W. Milazzo, and Burton C. Suedel. 2022. Realizing Multiple 
Benefits in a Southeast Louisiana Urban Flood Control Project through Application of 
Engineering With Nature® Principles. EWN Technical Notes Collection. ERDC/TN 
EWN-22-3. Vicksburg, MS: US Army Engineer Research and Development Center.  

BIBLIOGRAPHY 

Arias, P.A., N. Bellouin, E. Coppola, R.G. Jones, G. Krinner, J. Marotzke, V. Naik et al. 2021. “Technical 
Summary.” In Climate Change 2021: The Physical Science Basis, edited by V. Masson-Delmotte, P. Zhai, A. 
Pirani, S.L. Connors, C. Péan, S. Berger, N. Caud et al., 33−144. Contribution of Working Group I to the Sixth 
Assessment Report of the Intergovernmental Panel on Climate Change. New York: Cambridge University 
Press. doi:10.1017/9781009157896.002. 

Bridges, T.S., E.M. Bourne, B.C. Suedel, E.B. Moynihan, and J.K. King. 2021. Engineering with Nature®: An Atlas 
Volume 2. ERDC/EL SR-21-2. Vicksburg, MS: US Army Engineer Research and Development Center. http:// 
dx.doi.org/10.21079/11681/40124. 

Bridges, T.S., E.M. Bourne, J.K. King, H.K. Kuzminski, E.B. Moynihan, and B.C. Suedel. 2018. Engineering with 
Nature®: An Atlas. ERDC/EL SR-18-8. Vicksburg, MS: US Army Engineer Research and Development Center. 
http://dx.doi.org/10.21079/11681/27929. 

Bridges, T. S., J. Lillycrop, J. R. Wilson, J. T. Fredette, B. C. Suedel, C. J. Banks, and E. J. Russo. 2014. 
“Engineering With Nature Promotes Triple-Win Outcomes.” Terra et Aqua 135:17–23. https://www2 
.iadc-dredging.com/wp-content/uploads/2017/02/article-engineering-with-nature-promotes-triple-win 
-outcomes-135-2.pdf. 

Holmes, R., S. Burkholder, J. Holzman, J.K. King, and B.C. Suedel. 2021. “Integrating Engineering With Nature® 
(EWN®) Strategies and Landscape Architecture (LA) Techniques into the Sabine to Galveston (S2G) Coastal 
Storm Risk Management (CSRM) Project.” Integrated Environmental Assessment and Management. DOI: 
10.1002/ieam.4434. 

King, J.K., B.C. Suedel, and T.S. Bridges. 2020. “Achieving Sustainable Outcomes Using Engineering with Nature 
Principles and Practices.” Integrated Environmental Assessment and Management. 16 (5): 546–8. 

King, J.K., R. Holmes, S. Burkholder, J. Holzman, and B.C. Suedel. 2021. “Advancing Nature-Based Solutions by 
Leveraging Engineering With Nature® (EWN®) Strategies and Landscape Architectural Practices in Highly 
Collaborative Settings.” Integrated Environmental Assessment and Management. DOI: 10.1002/ieam.4473. 

LADOTD (Louisiana Department of Transportation and Development). 2000. Policy for Roadside Vegetation 
Management. http://wwwsp.dotd.la.gov/Inside_LaDOTD/Divisions/Engineering/Misc%20Documents 
/Policy%20For%20Roadside%20Vegetation%20Management.pdf. 

Odenwald, N.G., and J.R. Turner. 2006. Identification, Selection, and Use of Southern Plants for Landscape Design. 
4th ed. Baton Rouge, LA: Claitor. 

URS Group and Perez. 2011. SELA Historic Landscape Inventory Study, South Claiborne Avenue from Monticello 
Avenue to Lowerline Street. Final Report. September 2011. Prepared for the US Army Corps of Engineers–New 
Orleans District under Contract No. W912P8-09-D-0041, WP008. 

https://hdl.handle.net/11681/32288
mailto:Michelle.Bourne@usace.army.mil
mailto:Burton.Suedel@usace.army.mil
http://dx.doi.org/10.21079/11681/40124
http://dx.doi.org/10.21079/11681/40124
http://dx.doi.org/10.21079/11681/27929
https://www2.iadc-dredging.com/wp-content/uploads/2017/02/article-engineering-with-nature-promotes-triple-win-outcomes-135-2.pdf
https://www2.iadc-dredging.com/wp-content/uploads/2017/02/article-engineering-with-nature-promotes-triple-win-outcomes-135-2.pdf
https://www2.iadc-dredging.com/wp-content/uploads/2017/02/article-engineering-with-nature-promotes-triple-win-outcomes-135-2.pdf
http://wwwsp.dotd.la.gov/Inside_LaDOTD/Divisions/Engineering/Misc%20Documents/Policy%20For%20Roadside%20Vegetation%20Management.pdf
http://wwwsp.dotd.la.gov/Inside_LaDOTD/Divisions/Engineering/Misc%20Documents/Policy%20For%20Roadside%20Vegetation%20Management.pdf


ERDC/TN EWN-22-3 
August 2022 

 12 

® 

® 

USACE (US Army Corps of Engineers)–New Orleans District. n.d. “Project Overview.” Southeast Louisiana Urban 
Flood Control Project. https://www.mvn.usace.army.mil/Missions/HSDRRS/SELA.aspx. 

 

 

 

NOTE: The contents of this technical note are not to be used for advertising, publication, or promotional 
purposes. Citation of trade names does not constitute an official endorsement or approval of the use of 

such products. 

https://www.mvn.usace.army.mil/Missions/HSDRRS/SELA.aspx

	PURPOSE:
	BACKGROUND:
	INTRODUCTION:
	CASE STUDY:
	Producing efficiencies.
	Using natural resources.
	Broadening benefits.
	Promoting collaboration.

	SUMMARY:
	acknowledgements:
	POINTs OF CONTACT:
	Bibliography


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice





