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OREAPOLIS MITIGATION BANK – SITE DEVELOPMENT PLAN 
Project Number NH-75-2 (168) 

Control Number 21849F 
 

1.0 PROJECT OVERVIEW AND OBJECTIVES 

1.1 Project Summary and Location 
As authorized by the U.S. Army Corps of Engineers (USACE) on February 18, 2010 via Department of the 
Army, Clean Water Act (CWA) Section 404 Permit No. 2010-00317-KEA (see Appendix A), the Nebraska 
Department of Roads (NDOR) is proposing to construct the Oreapolis Mitigation Site/Bank (the Site or 
the Bank) south of Bellevue and east of U.S. Highway 75 (See Figure 1: Project Location).  More 
specifically, the Site occupies a portion of the northeast ¼ of the north ½ of Section 1, Township 12 
North, Range 13 East, Cass County, Nebraska. The Site would occupy a 50 acre agricultural parcel, and 
following construction, would ultimately develop 36.9 acres of palustrine emergent (PEM) wetlands, 6.4 
acres of palustrine forested (PFO) wetlands, and 4,266 linear feet of stream channel.   

The Site is flat and adjacent to a channelized waterway that forms the northern Site perimeter.  The Site 
is also bordered by a wooded community to the south, and an agricultural field to the west. Runoff from 
the Project Area drains into the channelized waterway that ultimately flows into the nearby Schilling 
Wildlife Management Area and eventually the Missouri River. The Site is located in HUC 102400 – 
Missouri-Nishnabotna, 01 – Keg-Weeping Water (see Figure 2 Hydrologic Unit Codes), the Missouri 
Alluvial Plain Ecoregion, and the Iowa and Missouri Deep Loess Hills Major Land Resource Area (MLRA). 

1.1.1 Project Background 

Extensive coordination with USACE has occurred regarding Bank development: 

• Submittal and processing of two comprehensive CWA Section 404 Individual Permit Applications 
in which the Site was identified as the Mitigation Plan 

• Submittal and processing of one CWA Section 404 Nationwide Permit Application for 
construction of the Oreapolis Mitigation Site 

• Multiple agency meetings that preceded the noted permit applications 

Through the noted scoping and coordination efforts, USACE has determined that the Site is of adequate 
size and appropriate location to fulfill the mitigation requirements of Department of the Army Permits 
2003-10140-WEH (U.S. 34 Bellevue Bridge) and 2007-00796-WEH (U.S. 75 Plattsmouth to Bellevue).  In 
association with this Site Development Plan, and in accordance with NDOR’s Umbrella Mitigation 
Banking Agreement, surplus wetland mitigation that results at the Site will be coordinated with 
Nebraska’s Interagency Review Team (IRT) and “banked” for allocation toward future project impacts. 

The diversion and storage of surface water, associated with Site development, was authorized by the 
Nebraska Department of Natural Resources on May 9, 2011 (see Appendix A). 

A Floodplain Development Permit for the project was authorized by the City of Plattsmouth, Nebraska 
on January 25, 2010 (see Appendix A).  
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1.2 Factors for Site Selection 
Multiple factors were considered for Site selection: 

1) Relative elevation 
2) Available hydrology 
3) Proximity to U.S. 75 and U.S. 34 Highway Projects 

1.2.1 Relative Elevation 

Although the area to be occupied by the Site has functioned as an agricultural parcel for many years, the 
area itself lies in a historical floodplain.  The Site’s occupation of the historical floodplain, and its 
associated and relative elevation, allow for minimal excavation requirements in order to achieve surface 
and subsurface wetland hydrology. 

1.2.2 Available Hydrology 

Beyond the occurrence of the Site within the historical floodplain and its proximity to groundwater, the 
Site is also bordered to the north by a channelized agricultural drainage that feeds the easterly adjacent 
Schilling Wildlife Management Area, and eventually the Missouri River.  As detailed in Section 3.0, 
development of the Site involves the engineered diversion of normal flows from this drainage onto the 
Site.    

1.2.3 Site-Specific Project Mitigation 

Site selection is strengthened by the Site’s ability to provide compensatory wetland mitigation to both 
the US-34 and US-Highway75 projects.  The Site would not only be ecologically beneficial to the water 
quality and wildlife habitat of the area, but it would also decrease necessary regulatory oversight and 
workload by minimizing the amount of mitigation sites to be monitored and decreasing the amount of 
site monitoring reports to be reviewed. 

1.2.3.1 

In Nebraska, the US 34 project is expected to impact 4.97 acres of palustrine emergent (PEM) wetlands 
with a Nebraska Wetland Subclass of riverine floodplain moderate to slow permeability with minimal 
out of bank flooding (Cowardin et al., December 1979; U.S. Department of Agriculture [USDA] Natural 
Resources Conservation Service (NRCS), no date).  Impacts would result from fill associated with the 
proposed roadway embankment and associated drainage structures. 

U.S. Highway 34 - Bellevue Bridge Project 

Consistent with Department of the Army Clean Water Act Section 404 Permit No. 2003-10140-WEH (US-
34 Bellevue Bridge), the Site will provide compensatory wetland mitigation for the US 34 Bellevue Bridge 
Project in the form of 9.74 acres of mitigation wetland development.  No stream mitigation is required 
for the US 34 project.  
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1.2.3.2 

The US 75 Plattsmouth to Bellevue Project would result in unavoidable, permanent impacts on 7.06 
wetland acres.  The following lists the anticipated wetland impacts by Cowardin Wetland Classification: 

U.S. Highway 75 - Plattsmouth to Bellevue Project 

• 5.15 acres of palustrine emergent, temporarily flooded wetlands (PEMA)  

• 0.54 acre of palustrine emergent, seasonally flooded wetlands (PEMC)  

• 1.36 acres of palustrine forested, temporarily flooded wetlands (PFOA)  

• 0.01 acre of palustrine scrub-shrub, temporarily flooded wetlands (PSSA) 

Approximately 5,679 linear feet of stream channel will also be impacted by the US 75 Plattsmouth to 
Bellevue Project.  

The Site will provide compensatory wetland mitigation for the US 75 project by developing 14.12 
wetland mitigation acres.  It will also allocate 1,557 linear feet of constructed stream channel as 
compensatory stream mitigation for the US 75 project.1

1.3 Purpose, Goals, and Objectives 

  

The primary purpose of the Project is to provide compensatory wetland mitigation for the U.S. 75 
Plattsmouth to Bellevue Project and the U.S. 34 Bellevue Bridge Project.  The secondary Project purpose 
is to develop certified wetland and stream mitigation credits for allocation toward unavoidable resource 
impacts resulting from future/undetermined NDOR projects. 

The Project is needed because collectively, the U.S. 75 Plattsmouth to Bellevue and U.S. 34 Bellevue 
Bridge projects are recognized as important transportation infrastructure projects by the Federal 
Highway Administration, the State of Nebraska, and the State of Iowa, and because these projects result 
in unavoidable impacts to waters of the U.S. and therefore require compensatory wetland mitigation in 
accordance with 33 CFR 332.  

The goals, and corresponding objectives, of this plan are specified in the following subsections: 

1.3.1 Goal No. 1: Develop a Diverse Habitat of Wetlands, Uplands, and Stream Channel 

Specific objectives are as follows: 

• Restore a 50-acre agricultural parcel into 36.9 acres of palustrine emergent (PEM) and 6.4 acres 
of palustrine forested (PFO) wetlands.  Wetland restoration is intended to provide wildlife 
habitat, water quality benefits, and flood storage (as specified in Goals 2 and 3). 

• Create 4,266 linear feet of meandering stream channel.  Stream channel creation will provide 
surface hydrology to the restored wetlands via frequent overbanking and will provide riverine 
habitat within its banks. 

• Create 2.8 acres of upland buffer along the western Site boundary.  Buffer creation would act to 
filter sediment and agricultural contaminants, prior to surface water runoff reaching the 
restored wetland areas.  

                                                           
1 The US 75 Project also requires on-site stream mitigation, not associated with the Oreapolis Site, to mitigate the 
balance of project-induced stream impacts. 
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1.3.2 Goal No. 2: Enhance Water Quality and Wildlife Habitat Consistent with the Nebraska 

Natural Legacy Project 

The Site lies in close proximity to, and drains to, the Missouri River, which is designated as a biologically 
unique landscape in Nebraska’s Tallgrass Prairie Ecoregion by the Nebraska Natural Legacy Project 
(Nebraska Game and Parks Commission [NGPC], August 2005).  The Nebraska Natural Legacy Project 
describes the existing landscape of the Missouri River as follows: 

• Prior to Missouri River channel alterations, the river’s floodplain was a mosaic of oxbow 
lakes, backwater marshes, wet prairies, and floodplain forests. 

• Attempts to “tame” the Missouri River have resulted in the draining of floodplain wetlands 
below Gavins Point Dam. 

• A lack of properly timed river flows has impacted the hydrology of floodplain wetlands. 

• The majority of the floodplain is now in cropland. 

The Nebraska Natural Legacy Project goes on to state that wetland drainage and conversion constitutes 
a specific stress that affects Missouri River species and habitat.  In efforts to alleviate this stress from the 
Missouri River landscape, the Nebraska Natural Legacy Project has identified the restoration of natural 
plant communities (e.g., wetlands, prairies, and woodlands) on the river floodplain and terraces as a 
specific Missouri River conservation strategy. 

Construction of the Site would be consistent with the Missouri River conservation strategy identified by 
the Nebraska Natural Legacy Project.  Specifically, the following objectives, related to water quality, 
wildlife habitat, and flood storage functions of the Missouri River landscape would be enhanced through 
construction of the Site: 

• Water Quality

• 

 – Surface water from an existing, channelized drainageway would be diverted 
onto the Site where flow velocities would decrease, allowing suspended sediment to settle 
out of the water column.  Additionally, the Site would be seeded and planted with 
appropriate wetland species that would provide nutrient uptake functions.  Ultimately, the 
quality of the water discharged from the Site is expected to be higher than the water that 
enters the Site. 

Wildlife Habitat

• 

 – The Site is expected to provide valuable habitat for waterfowl and 
shorebirds, amphibians, reptiles, invertebrates, pheasants, deer, and other resident wildlife.  
Further, the Site is expected to supplement the wildlife habitat that exists at the nearby 
NGPC-administered Schilling Wildlife Management Area. 

Flood Storage 

 

– The Site would provide for storage of backwater resulting from significant 
Missouri River flows.  As detailed in Section 3.1, there is a 10 percent annual chance that the 
Site will flood as a result of backwater from the Missouri River.  This function would 
minimize potential damage to adjacent properties and associated agriculture. 

1.3.3 Goal No. 3: Provide Benefits to the Overall Watershed, including Pallid Sturgeon 

Habitat and Documented Wetland Losses 
Beyond the general water quality and wildlife habitat benefits that the Site would provide to the 
Missouri River landscape, the Site would also allow specific benefits to the Federally endangered pallid 
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sturgeon (Scaphirynchus albus).  The Site lies within a Recovery-Priority Management Area for the pallid 
sturgeon, as defined by the Pallid Sturgeon Recovery Plan (U.S. Fish and Wildlife Service [USFWS], 
November 7, 1993).  Further, the USFWS Biological Opinion on the Platte River Recovery Implementation 
Program states that the lower Platte River (particularly its confluence with the Missouri River) is highly 
important pallid sturgeon habitat in a part of the range that USFWS believes is crucial to the species’ 
continued existence and ability to recover (USFWS, June 16, 2006).  If habitat restoration occurs, the 
middle section of the species range may show the greatest overall potential for maintaining the 
continued existence and eventual recovery of the species (USFWS, June 16, 2006). 

One factor noted to affect pallid sturgeon near the Site is the exposure to environmental contaminants 
(USFWS, June 16, 2006).  Specifically, it has been determined that environmental contaminants may be 
adversely affecting sturgeon reproduction near the Site and that pallid sturgeon may be especially at risk 
to these contaminants (USFWS, June 16, 2006). 

As noted in Section 1.3.2, the Site would provide water quality benefits to the Missouri River by filtering 
sediment and nutrient loads from surface drainage that would be conveyed through the Site prior to its 
confluence with the Missouri River.  This Site function would directly benefit pallid sturgeon by 
decreasing the species’ exposure to environmental contaminants and lessening the potential for 
impaired reproductive functions. 

1.4 Geographic Service Area 
The geographic service area (GSA) equates the geographic boundary in which the Site is authorized to 
provide compensatory mitigation, as required by Department of the Army, Clean Water Act Section 404 
permits.  For GSA determination purposes, the 8-Digit Hydrologic Unit Code (HUC) watershed was used 
as the baseline GSA for the Site.  In order to determine whether or not biological, physical, and/or 
chemical justification exists to expand the GSA to adjacent watersheds, a GSA Checklist (Appendix B of 
NDOR’s Umbrella Mitigation Banking Agreement) was completed for the Site.     

As summarized in Table 1, the Site watershed is compatible with four adjacent watersheds, in terms of 
many of the determined GSA considerations.  These considerations include the presence of 303(d) listed 
streams, species habitat, lands with specific management goals, and general area classifications.  Based 
on the summary of findings included in Table 1 and the more detailed findings listed in the GSA Checklist 
and associated IRT approval of the GSA, the GSA includes the following watersheds (see Figure 3): 

• Keg-Weeping Water (10240001) 

• Lower Platte (10200202) 

• Big Papillion Mosquito (10230006) 

• Nishnabotna (10240004) 

• Tarkio-Wolf (10240005) 

The Little Nemaha watershed (10240006) is also adjacent to the Site watershed, but was found to be 
inconsistent with the Site watershed for GSA considerations (see Table 1).  The Salt watershed 
(10200203) also lies adjacent to the Site watershed; however, the Salt watershed was not analyzed for 
GSA considerations based on its understood occurrence in differing landscapes.   
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Table 1. Geographic Service Area Considerations 

Consideration

Site Watershed  

1 

Adjacent Watersheds 

Keg-Weeping 
Water 

(10240001)

Lower Platte 
(10200202)2 

Big Papillion 
Mosquito 

(10230006)
2 

Nishnabotna 
(10240004)2 

Tarkio-Wolf 
(10240005)2 

Little Nemaha 
(10240006)2 

Watershed Review 

3 

303(d) Listed Stream X X X X X X 

Special Waters/Aquatic Habitats X X X X X -- 

Aquatic Goals X X X X X X 

Increased Development X X X -- -- X 

Habitat Review 

Federal T&E Species Habitat X X X X X X 

Ecoregion Compatibility N/A X X X X -- 

MLRA Compatibility N/A X X X X -- 

Ecoregion of Nebraska Compatibility X X X X X X 

Biologically Unique Landscape X X X X X -- 

Nebraska Landscape Compatibility N/A X -- X X X 

Habitat Goals X X X X X -- 

State T&E Species Habitat X X X X X X 

 Total Positive Considerations  N/A 12 11 11 11 7 
Notes: 
1 An “X” represents a positive consideration (the consideration is present or satisfied within the watershed) and is favorable for watershed incorporation 

into the geographical service area.  Further detail on these considerations is provided in the Geographical Service Area Checklist. 
2 Watersheds included in the GSA based on compatibilities with listed GSA considerations. 
3 Watershed not included in the GSA based on inconsistencies with listed GSA considerations. 
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1.5 Financial Assurances 
NDOR will own, maintain full control, and be responsible for the management and long-term 
maintenance of the Bank.  NDOR will be responsible for securing adequate funding for operation and 
maintenance of the Bank during its operational life, as well as for the long-term management of the 
wetlands and stream. 

NDOR is a governmental unit with taxing authority and the financial capability to implement mitigation 
banking.  Thus, NDOR has access to the necessary financial resources to fund Bank needs, including long-
term management and unforeseen events. 

1.6 Real Estate Provision for Site Protection 
NDOR will initially assume sole ownership and establish a permanent conservation easement that would 
protect the Site’s wetland functions by deterring development or practices that could handicap its 
functionality.  NDOR shall submit the draft conservation easement to USACE for review.  NDOR shall also 
provide copies of the signed purchase agreement and the executed conservation easement to USACE 
upon execution.  The conservation easement would also be filed with Cass County, Nebraska.  If NDOR 
relinquishes ownership of the Site, the conservation easement would protect the developed Site 
resources in perpetuity.  The following depict specific requirements of the conservation easement, as 
provided by USACE in authorizations 2003-10140-WEH (U.S. 34 Bellevue Bridge) and 2007-00796-WEH 
(U.S. 75 Plattsmouth to Bellevue): 

• There shall be no construction or placement of structures or mobile homes, fences, signs, 
billboards or other advertising material, or other structures, whether temporary or permanent, 
on the land. 

• There shall be no tilling, draining, excavating, dredging, mining, drilling or removal of topsoil, 
loam, peat, sand, gravel, rock, minerals or other materials. 

• There shall be no building of roads or paths for vehicular or pedestrian travel or any change in 
the topography of the land. 

• There shall be no removal, destruction, or cutting of trees or plants, spraying with biocides, 
insecticides, or pesticides, grazing of animals, farming, tilling of soil, or other agricultural activity. 
Maintenance activities are acceptable upon approval from the Corps. Noxious weed control is 
allowed, but must be documented in monitoring. 

• There shall be no operation of all-terrain vehicles or any other type of motorized vehicle on the 
land, except for pre-existing access roads at the mitigation site. All-terrain vehicles may be used 
for maintenance and monitoring. 

• This Covenant of Dedication may be changed, modified or revoked only upon written approval 
of the District Engineer of the Omaha District of the U.S. Army Corps of Engineers. To be 
effective, such approval must be witnessed, authenticated, and recorded pursuant to the law of 
the State of Nebraska. This Covenant needs to be reviewed by the Corps of Engineers prior to 
signature to assure compliance with permit conditions.   

• This Covenant is made in perpetuity such that the present owner and its heirs and assigns 
forever shall be bound by the terms and conditions set forth herein.   
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1.7 Implementation Schedule 
Because the Site will provide project-specific mitigation for projects already commenced and due to 
grading overlap amongst these projects, construction is currently underway.  Excavated material 
resulting from Site development will be used as fill material for the Nebraska approach of the US-34 
Bellevue Bridge Project. 

The certification of wetland mitigation bank credits would not be requested until USACE verifies that the 
Site meets all project-specific mitigation obligations, including the anticipated five year monitoring 
condition.  At which time that USACE determines that all project-specific mitigation obligations have 
been met, wetland mitigation bank credits would be requested for surplus mitigation wetlands that 
have shown consistent establishment on the Site.   

2.0 BASELINE DESCRIPTION OF MITIGATION SITE 

2.1 Aquatic Resources 
Wetlands within the Site were delineated using the routine method detailed in the U.S. Army Corps of 
Engineers 1987 Wetland Delineation Manual (Environmental Laboratory 1987) (see Appendix B). 
Identified wetland areas were classified according to Classification of Wetlands and Deepwater Habitats 
of the United States (Cowardin et al., December 1979) and associated Nebraska wetland subclasses (U.S. 
Army Corps of Engineers [USACE], Omaha District). 

Field delineations determined that two wetlands, totaling 0.59 acre, currently exist on the parcel. The 
first is a palustrine emergent community within, and adjacent to, an unnamed tributary. The Riverine 
Channel designation of the Nebraska Wetland Subclass best describes the resources in this area. The 
other wetland is also an emergent community within a depression adjacent to an unnamed stream 
channel.  The Floodplain Depressional designation of the Nebraska Wetland Subclass best describes the 
resources in this area.   

An unnamed tributary of the Missouri River is the only defined stream channel in the Study Area (see 
Appendix B).  This waterway lies along the northern perimeter of the Study Area and parallels the BNSF 
Railway Company tracks.     

2.1.1 Impacts to Aquatic Resources 

The grading limits, associated with Site improvements, would result in approximately 0.01 acre of 
wetland impact and an additional 0.18 acre of wetland enhancement.  See Appendix B: Baseline 
Wetland Delineation for a summary of anticipated wetland impacts and enhancement.  In addition, 131 
linear feet of the channelized drainage ditch will be impacted by diversion structures (see Figure 4: 
Existing Wetlands and Waters of the U.S.). The detailed characteristics of these wetland areas are 
discussed within the wetland delineation completed for the site (see Appendix B). 
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Table 2. Baseline Wetland Delineation 

Plot 
ID 

Cowardin 
Wetland 

Type 

Nebraska 
Wetland 
Subclass 

Dominant Species Area 
(acres) 

Impacted 
Area 

(acres) 

Enhanced 
Area 

(acres) 

5 PEMA Riverine 
Channel 

Phalaris arundinacea (H) 
FACW+ 100% 0.15 0.01 0.00 

6 PEMA Floodplain 
Depressional 

Phalaris arundinacea (H) 
FACW+ 100% 0.44 0.00 0.18 

TOTALS 0.59 0.01 0.18 

 
Consistent with Department of the Army Clean Water Act Section 404 Permit No. 2010-00317-KEA 
(Oreapolis Mitigation Site), no compensatory wetland mitigation is required of actual Site 
construction/development.  That is, no debiting of eventual credits would be allocated to the Site 
construction itself. 
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2.2 Threatened and Endangered Species 
The U.S. Fish and Wildlife Service (USFWS) and the Nebraska Game and Parks Commission (NGPC) were 
consulted regarding federally- or state-listed species that may occur on the Site (see Appendix A). The 
USFWS determined that four species (western prairie fringed orchid, pallid sturgeon, interior least tern 
and piping plover) may exist within the Project Area.  Furthermore, on August 27, 2008 they concurred 
with the Determination of Effects listed in NDOR’s Biological Evaluation: the Project would not adversely 
affect designated species or critical habitat. Similarly, NGPC determined that the Site would have no 
effect on any state-listed threatened or endangered species on November 17, 2008.  

2.3 Cultural Resources 
Consultation with the Nebraska State Historical Society was conducted in order to determine whether 
elements of archaeological significance exist on the Site. On February 13, 2008, the Nebraska State 
Historical Society provided documentation that no recorded historical resources exist on the property 
and that no survey for unrecorded resources is required (see Appendix A). 

2.4 Soils 

According to the U.S. Department of Agriculture, Natural Resources Conservation Service Soil Survey 
Geographic (SSURGO) database for Cass County, Nebraska, there are five mapped soil types within the 
Study Area. The following lists the soils and provides basic principles, including whether or not they are 
considered hydric. 

• Albaton silty clay, 0 to 1 percent slopes (Ab): This deep, nearly level, poorly drained soil is on the 
Platte and Missouri River bottom lands. Ab is hydric. 

• Colo silty clay loam, 0 to 2 percent slopes (Co): This deep, nearly level, somewhat poorly drained 
soil is on occasionally flooded bottom lands. Co is hydric. 

• Haynie silt loam, 0 to 2 percent slopes (Ha): This deep, nearly level, moderately well drained soil 
is on bottom lands along major rivers. Ha is not hydric. 

• Kennebec silt loam, 0 to 2 percent slopes (Ke): This deep, nearly level, moderately well drained 
soil is on bottom lands. Ke is partially hydric. 

• Marshall silty clay loam, 2 to 5 percent slopes (MaC): This deep, gently sloping, well drained soil 
is on wide ridgetops and upland side slopes. Ha is not hydric. 

NDOR also performed five geotechnical soil borings on the Site in May 2006.  Results of the borings are 
provided in Appendix C.  Generally, Site soils consist of lean and fat clays with trace to 30 percent 
occurrence of fine sand in the upper 7 to 11 feet.  Below the surface layer, silty sand and poorly graded 
sand are more prevalent.  Overall, it is thought that the soils on the Site are conducive to surface water 
ponding and wetland development. 
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2.5 Hydrology 
Existing Site hydrology is limited due to the unnamed ditch that collects and conveys local drainage 
around the Site to the north.  The sources of the limited hydrology that currently reach the Site are: 1) 
surface runoff from hills to the south (about 0.3 square mile of drainage area), 2) groundwater, and 3) 
rainfall on the Site itself (about 50 acres).  

2.6 Vegetation 
Although the Site has been historically used for agricultural production, the Site was fallow during the 
field delineation.  Noted vegetation included hardy species that are highly adaptable: Canada 
horseweed (Conyza canadensis), reed canary grass (Phalaris arundinacea), switchgrass (Panicum 
virgatum), and giant foxtail (Setaria sativa).  

During the Site’s wetland delineation, vegetation was examined and mapped into three communities 
within the Site boundary. One of the three communities exhibits hydrophytic vegetation.  See Figure 5 
for an illustration of community boundaries and Table 3 for dominant species within each community. 

Table 3. Vegetation Community Species List 

Community 
ID Number Dominant Plant Species Stratum 

Relative 
Cover  
(%) 

Indicator Status 
Dominant Species that 

are Hydrophytic    
(%) 

V-I 

Bristlegrass 
(Setaria faberi) 

Herb 

60 UPL 
0 

Canada Horseweed 
(Conyza Canadensis) 

30 FACU 

V-2 

Marijuana  
(Cannabis sativa) 

40 FACU- 

50 

Reed canarygrass 
(Phalaris arundinacea) 

20 FACW 

Velvet leaf 
(Abutilon theophrasti) 

20 FACU 

Switchgrass 
(Panicum virgatum) 

20 FAC 

V-3 
Reed canarygrass 

(Phalaris arundinacea) 
100 FACW 100 
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3.0 CONSTRUCTION WORK PLAN 

The following sheets from the Oreapolis Mitigation Site Plans are provided in Appendix D 

• General Site Plan 

• Grading Project 

• Wetland Grading Plan Key Map 

• Wetland Seeding Plan 

• Wetland Planting Plan  

Generally, the Site plan consists of diverting water onto the Site from the existing, channelized 
drainageway that bounds the Site to the north and impounding the diverted water via an engineered 
structure that restricts outlet flows.  Ultimately, the Site is designed to develop 36.9 acres of PEM 
wetlands, 6.4 acres of PFO wetlands, and 4,266 linear feet of stream channel. 

3.1 Hydrology 

Proposed flow diversions would results in 75 percent of the existing drainageway’s normal flows being 
conveyed onto the Site via two gabion structures (50 percent of the original flow by the first structure 
and 50 percent of the remaining flow by the second structure).  The remaining 25 percent of normal 
flows would continue conveyance within the existing drainageway.  Once diverted flows enter the Site, 
they would be conveyed through the Site via a meandering, constructed channel that is designed to 
frequently overbank onto adjacent depressional areas and result in emergent wetland development.  
Additionally, water would be impeded from leaving the Site via a third gabion structure at the Site’s 
outlet.  The engineered outlet restriction would back water onto the Site and result in varied shallow 
water (wetland) habitat due to engineered, shallow excavations that would provide depth variation 
throughout the Site. 

A water budget (hydraulic model) was performed in support of Site development (see Appendix E).  
Associated findings determined that the proposed Site improvements would provide wetland hydrology, 
adequate to support a majority of hydrophytic species.  Notable findings of the water budget are as 
follows: 

• The 2-year peak discharge of the adjacent drainage is contained within the ditch (assuming no 
breach of the “levee” or “berm”) 

• Beginning between the 2-year and the 10-year event, the railroad bridge located near the 
proposed Site outlet significantly influences stream hydraulics, creating a backwater effect. 

• The 10-year peak discharge overtops the berms in a number of locations and results in flooding 
of the entire Site. 

• Overtopping of the meandering channel, proposed to convey diverted flow through the Site, can 
be anticipated if channel depths are in the range of 1.0 to 2.5 feet. 

• There is a 10 percent annual chance that the Site will flood as a result of backwater from the 
Missouri River. 
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3.2 Soils 
Beyond the shallow excavations and associated soil analysis, performed in accordance with the Site’s 
Baseline Wetland Delineation Report (see Section 2.4), NDOR performed five geotechnical soil borings 
on the Site in May 2006.  Results of the borings are provided in Appendix C.  Generally, Site soils consist 
of lean and fat clays with trace to 30 percent occurrence of fine sand in the upper 7 to 11 feet.  Below 
the surface layer, silty sand and poorly graded sand are more prevalent.  Overall, it is thought that the 
soils on the Site are conducive to surface water ponding and wetland development. 

3.3 Vegetation 
Occupation of desirable hydrophytes will be facilitated by large-scale Site seeding and tree planting.  
NDOR will use its typical emergent wetland seed mix on the 36.9 acres of proposed emergent wetland 
(see Appendix D for the seeding plan and Appendix F for the seed mixes).  Areas proposed for forested 
wetland mitigation will be planted with numerous woody species, as specified in the Wetland Planting 
Plan (Appendix D).  Lastly and as a result of March 2010 USACE coordination, a 50-foot wide buffer strip 
will be produced along the western boundary of the Site.  This area will be planted with the Site’s 
wetland seed mix, but would be considered buffer for credit accounting purposes (4:1 mitigation ratio 
instead of 1:1 mitigation ratio).  

3.4 Construction Timing 

Site construction is currently underway.  The following considerations explain why construction was 
commenced prior to completion of the Site Development Plan: 

• The Site is intended to provide project-specific mitigation for projects already commenced (in 
addition to wetland mitigation bank credits). 

• Consistent with the Bellevue Bridge Study Record of Decision (FHWA and Iowa DOT, December 
14, 2007), any excess material resulting from Site development will be used as fill material for 
the Nebraska approach of the US-34 Bellevue Bridge Project.  The use of this material for this 
purpose would lessen the need for contractor-supplied fill and would ultimately deter the need 
for on-site borrow, which could result in Platte River depletions due to exposed groundwater 
evaporation. 

• All necessary permits have been obtained.  
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4.0 PERFORMANCE STANDARDS 

4.1 Performance Standards for Wetland Mitigation 

• Performance Standard 1

• 

: Revegetation in the upland buffer strip shall be acceptable when 
ground cover equates 75 percent of total aerial cover by the approved seed mix.   

Performance Standard 2

• 

: Wetland plant species shall have a minimum of 80 percent aerial 
cover by the fifth growing season after construction (NDOR will make reasonable efforts to 
control the establishment of undesirable plant species, purple loose-strife (Lythrum salicaria) for 
example, within the wetland). 

Performance Standard 3

4.2 Performance Standards for Stream Mitigation 

: Survival of 75 percent of the total tree plantings depicted in the Site’s 
planting plan.  Additional trees would be planted, as necessary, to achieve a 75 percent survival 
rate. 

Stream mitigation will be considered successful if: 

• Overall bank erosion is moderated by vegetation, and there are no apparent culturally induced 
catastrophic failures; the channel is stable with no active downcutting occurring 

• The stream is maintaining the pattern, profile and dimension of design 

• Within the stream bed and adjacent banks, 10-30% coverage by habitat features favorable for 
stream faunal colonization and cover.  

• The riparian buffer vegetation is achieving the same target  cover as the wetland criteria  
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5.0 MONITORING REQUIREMENTS AND PLAN 

5.1 Responsible Parties 

NDOR is responsible for annual Site monitoring and reporting.  NDOR reserves the right to employ an 
outside contractor to perform this action. 

5.2 Data Collection, Assessment Tools and Methodologies 
In efforts to accurately document Site development, NDOR would implement its standard wetland 
mitigation monitoring practices on the Site.  Specifically, annual Site monitoring would consist of 
vegetation community, hydrology, and wetland boundary mapping along three or four established 
sampling transects.  The north/south transects would be established during the first monitoring event to 
comprehensively sample areas representative of the entire Site.  Additionally, the transects would 
facilitate the documentation of transitions between upland and wetland areas and between different 
wetland types.  The established transects would be used throughout the necessary Site monitoring 
period to document a chronology of changes in the amounts and types of wetlands that develop on the 
Site.  Additionally, ground-level site photographs would be taken at regular intervals from common 
locations. 

In addition to NDOR’s standard wetland monitoring protocols, Site-specific monitoring protocols are also 
necessary at the Site.  This is due to the Site acting to mitigate two projects (authorized by two separate 
Department of the Army Permits) and potentially developing subsequent wetland mitigation banking 
credits. 

The Site will be spatially divided into three areas and the mitigation wetlands that development on the 
Site will be designated to: 1) the US-34 project, 2) the US-75 project, and 3) wetland mitigation bank 
credit certification.  The spatial divisions of the Site would be dynamic and would move, as necessary, to 
provide required site-specific mitigation for the US-75 and US-34 projects.  With this in mind, it is initially 
thought that the area located at the eastern Site extreme will be the first area to develop functional 
emergent mitigation wetlands; therefore and consistent with current construction schedules for the 
projects, this area is initially allocated to provide compensatory mitigation to the US-34 Project.  Moving 
westward and along the southern Site boundary, the second area would be initially allocated to provide 
compensatory emergent and forested wetland mitigation to the US-75 Project.  The surplus area, 
located at the western end of the Site, would be considered for wetland mitigation bank credit 
certification.  The initial spatial Site divisions are provided in Figure 6: Dynamic Site Divisions.  
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5.2.1 Wetland 
Wetland monitoring will consist of Global Positioning System (GPS) mapping of the wetland vegetation 
communities and Site hydrology, observation of changes in soil characteristics, and collection of ground 
level site photos taken at regular intervals from common locations. 

Annual monitoring reports of the wetland mitigation site will be submitted to USACE, Nebraska 
Regulatory Office, to ensure that Site is developing properly.  Wetland monitoring reports will be 
performed according to the following procedure: 

1. Monitoring reports shall be done following Part IV Section E (Comprehensive Determinations) of 
the 1987 Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory, January 
1987). 

2. A set of as-built plans of Site will serve as a baseline for future monitoring, with locations 
marked for observation photos. 

3. Photos taken at observation points, and showing all representative areas of the Site, will be 
taken at least once a year during the growing season. 

4. Annual monitoring reports for the Site will be due on December 1 of the monitored years.   
5. If the Site is considered to be failing at any time, NDOR will coordinate with USACE and 

implement corrective action. 

The following sections detail each monitoring procedure. 

5.2.1.1 

The following steps will be used for this procedure: 

Ground-level Photography 

1. Select permanent photo points during the first site visit.  A sufficient number of points will be 
selected to document site design characteristics.   

2. Record photo point designation and orientation.   
3. Document the location, number, and orientation of each photo.  Photos will be taken at each 

site visit. 

In addition to the permanent photo point locations, additional photos will be taken to support other 
notable conditions, such as erosion control, remedial actions, and additional site activities.  Location and 
orientation of these photos will be recorded and noted as additional locations to visit (depending on site 
characteristic) in subsequent monitoring events. 

Photographs will be used as qualitative and supportive documentation to show that hydrology and 
vegetation permit conditions have been met.  In addition, a multiple-year sequence of photographs 
shows development of vegetative communities. 

The final product will contain the following: aerial photographs that show the location and orientation of 
all photos and an MS Word document that contains photos for all permanent photo point locations as 
well as any additional photos. 
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5.2.1.2 

The following steps will be used for this procedure: 

Hydrology Determination 

1. Document the presence of primary hydrology indicators at hydrology sample points and through 
visual observation of inundation and/or saturation, watermarks, drift lines, sediment deposits, 
and drainage patterns.   

2. Document secondary hydrology indicators at each hydrology sample point, including oxidized 
root channels in the upper 12 inches, local soil surveys, water-stained leaves, and the FAC-
Neutral test. 

3. Map hydrology sample points and the wetland hydrology boundaries on as-built plans or aerial 
photographs while in the field.   

The hydrology data gathered will be used to identify and map the hydrologic conditions at the mitigation 
site.  On-site hydrology data will be collected to provide an inventory of hydrology indicators present 
throughout the mitigation site, with data recorded at each hydrology sample point.  

The result of the hydrology determination will be documented on as-built plans or aerial photographs 
with the wetland hydrology boundary indicated. 

5.2.1.3 

The following steps will be used for this procedure: 

Soils Determination 

1. Locate soil sample locations in each mapped or observed soil type.  In addition, the points 
should be located across the gradient from wetland to upland. 

2. Give each soil sample location a permanent designation (e.g., S1, S2, etc.). 
3. Identify the location of all soils sample locations on as-built plans or aerial photographs.  If the 

sample locations are found to be inadequate, they can be moved but reasons for the relocations 
will be provided. 

4. Dig a pit or take a soil sample with a soil probe at each soil sample location. 
5. Describe and record data on the profile, including a description of soil texture, soil color, 

presence of redox features, and thickness of each horizon.  It is important to describe the soil 
profile immediately after completion of construction but prior to inundation.  This will allow for 
documentation of any changes in soils as a result of the creation. 

6. If necessary, sample additional locations to define where the hydric soil characteristics begin or 
end. 

The soils data gathered can be used for both evaluating Site suitability for wetland creation and 
documenting hydric soil development.  When used to evaluate the development of soils, it is important 
that post construction but pre-inundation or saturation conditions be documented.  This will provide the 
baseline data needed for making comparison with future samples.  Any changes in the profile 
descriptions will be compared and documented.  In particular, changes in the abundance, size, and 
contrast of redox features will be noted. 

The result of the soils determination will be documentation of site conditions and as-built plans or aerial 
photographs showing field sample locations.   
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5.2.1.4 

The routine method from the 1987 Corps of Engineers Wetlands Delineation Manual (Environmental 
Laboratory, January 1987) will be used for determining plant communities at the site.  The method is 
outlined below. 

Vegetation Evaluation 

1. During the annual field visit, a representative observation point within each community will be 
selected (may change from year to year). 

2. Characterize each plant community by visually determining and recording the dominant species 
for the herbaceous, tree, shrub, and woody vine layers.  Use of the National List of Plant Species 
That Occur in Wetlands: Central Plains (Region 5) (USFWS, 1988) will be used to determine the 
indicator status for each species.  In addition, document the aerial coverage of bare soil. 

3. Determine and document whether hydrophytic vegetation is present using the 50:20 Rule. 
4. Note any significant non-dominant, invasive, or colonizing species that provide additional 

evidence that the community is, or is not, developing into a hydrophytic community. 
5. Determine what areas of emergent plant communities have achieved 80 percent canopy cover.  

Map these areas on aerial photographs. 
6. Determine whether or not tree plantings have a 75 percent survival rate. 

5.2.1.5 

The wetland boundaries are determined based on the presence of hydrology and hydrophytic 
vegetation.  This procedure will use the data collected from the hydrology and vegetation procedures to 
determine and map the wetland boundary.  The boundary will be based on overlaying the hydrology and 
vegetation maps.  Hydric soils can take many years to form.  As defined in the Field Guide for Wetland 
Delineation: 1987 Corps of Engineers Manual (Section F, subsection 4) (Wetland Training Institute, Inc., 
1995), if changes in hydrology have occurred so recently as to not allow hydric soils to develop and if 
wetland hydrology and vegetation are present, the area is a wetland.  Soil samples will be documented 
(Soils Field Form) at strategic hydrology sample points but are for supplemental information only and 
will not be used in determining wetland boundaries. 

Wetland Boundary Delineation 

The following steps will be used for this procedure: 

1. Determine the wetland boundary in accordance with standard wetland delineation criteria 
(1987 Manual).   

2. Classify the wetlands according to Cowardin et al. (1979). 
3. Measure the area of each wetland type. 
4. Record the wetland types and areas. 
5. Determine the areas that meet or exceed the performance standards. 

The final product of this procedure will be a map showing the wetland boundaries and acres that meet 
the performance standards. 
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5.2.2 Stream 
General stream monitoring techniques will follow the basic guidelines outlined within the wetlands 
monitoring section above and will include GPS mapping of the stream, monitoring of any observed 
changes in stream profile, and ground level site photos taken at regular intervals from common 
locations.  Annual monitoring reports would be submitted to USACE.  

5.2.3 Mitigation Site Monitoring Report 

5.2.3.1 

Annual Site monitoring reports will be submitted to the USACE Wehrspann Regulatory Office to 
document Site development.  Monitoring reports would identify both the amount and type of wetlands 
that develop on the Site by mapping and describing wetland hydrology and vegetation.  By interpreting 
the data included in the monitoring report, NDOR and USACE would determine whether Site 
development is adequate and whether the Site’s performance standards are being met.  Lastly, the 
monitoring report would provide NDOR and USACE information sufficient to determine whether 
corrective actions are necessary. 

Standard Reporting Protocols 

5.2.3.2 

A modified wetland mitigation monitoring report will be developed for Site monitoring.  In addition to 
figures that include the dynamic Site divisions (previously noted) the reports will also include an 
accounting section that documents mitigation wetland development in relation to 1) the US-34 Project, 
2) the US-75 Project, and 3) surplus mitigation acres that may be considered for wetland mitigation bank 
credit certification.  Specific mitigation wetland acreages will be quantified and qualitatively discussed 
relative to each project requiring site-specific mitigation.  That is, the reports will provide a detailed 
discussion on how the Site is developing relative to the site-specific mitigation requirements of the US-
34 and US-75 projects.  Additionally, the reports will provide a more generalized discussion relative to 
surplus mitigation wetland development. 

Site-Specific Reporting Protocols 

6.0 CONTINGENCY PLANS AND REMEDIAL ACTIONS 
If, during the monitoring period, it is determined that the Site is failing to meet conditions described in 
all applicable Section 404 Permits, NDOR would evaluate potential causes for Site failure and would take 
appropriate corrective measures to assure that the Site meets the permit conditions.  Potential 
corrective actions may include modification of water diversion and control structures and additional 
seeding or tree planting.  If, after corrective measures have been taken, the Site continues to fail to 
meet the requirements of the permits, NDOR would seek an alternative site in order to be in compliance 
with the permits.   

In the event that NDOR fails to implement necessary remedial actions within 30 calendar days after 
notification by USACE or another authorizing agency, or within an established time frame agreed upon 
by USACE, the IRT (acting through the Chair) will notify NDOR and the appropriate authorizing 
agency(ies) and will recommend appropriate remedial actions. 
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7.0 LONG-TERM MANAGEMENT PROVISIONS 
The operational life of the Site will terminate under the following conditions: 1) USACE has released 
NDOR from mitigation requirements associated with the project-specific portion of the Site; 2) 
compensatory mitigation credits have been exhausted; 3) banking activity is voluntarily terminated with 
written notice from NDOR; and 4) it has been determined that the Site is functionally mature and/or 
self-sustaining. 

NDOR will either provide long-term management or will deed the Site over to another State or 
conservation agency.  Regardless, the wetlands, streams, and/or other aquatic resources at the Site will 
be protected in perpetuity via a permanent conservation easement.   

8.0 WETLAND MITIGATION CREDITS 

NDOR will not request the certification of wetland mitigation bank credits until USACE has verified that 
the Site meets all site-specific mitigation obligations, including the five year monitoring condition 
anticipated to be included in the Section 404 permits for both the US 34 and US 75 projects.  At which 
time that USACE determines that all site-specific mitigation obligations have been met, wetland 
mitigation bank credits would be requested for surplus mitigation wetlands that have shown consistent 
establishment on the Site. 

8.1 Credit Production 

Following the USACE determination that all site-specific mitigation obligations have been met (as noted 
above) wetland and stream credits would be produced at the Site in association with the surplus 
creation of wetland area and stream length.  Table 4 presents the maximum amount of surplus wetland 
area and stream length that may develop at the Site.   

Table 4. Potential Resources for Credit Banking 
PEM 

Floodplain Depressional 
Wetlands 

(ac) 

PFO 
Floodplain Depressional 

Wetlands 
(ac) 

Buffer 
(ac) 

Stream Channel 
(lf) 

15.5 3.7 2.0 2,929 

 

Minimum credit ratios have been established in accordance with The U.S. Army Corps of Engineers’ 
Guidance for Compensatory Mitigation and Mitigation Banking in the Omaha District (USACE, August 
2005).  These ratios are detailed in NDOR’s Umbrella Mitigation Banking Agreement (NDOR, July 2011); 
credits certified at the Site will be produced based on these ratios. 

Stream mitigation credits produced at the Bank will be determined by the total linear feet of stream 
channel meeting the performance standards identified in Section 4.2.  However, the Omaha District 
2011 Operational Draft of the Nebraska Stream Condition Assessment Procedure, or another USACE-
approved stream assessment methodology, can be implemented if project-specific stream impacts 
requiring a functional assessment are to be mitigated by the Bank.  
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8.2 Credit Availability 
Because credits would not be made available until USACE releases NDOR from all site-specific (US-34 
and US-75) mitigation requirements, pre-crediting (in terms of authorizing credits following Site 
Development Plan Approval or Site Construction Completion) is not applicable to the Site.  Pre-crediting 
may still apply to surplus mitigation wetlands that satisfy Regional Supplement wetland criteria, but are 
pending certification from the Nebraska Interagency Review Team (IRT).  A general schedule of credit 
availability, including allowable pre-crediting, is provided in Table 5.  Credit ratios are based on the 
threshold, or minimum, ratios defined by USACE (August 2005). 

Table 5. General Schedule of Credit Availability 

Status of Mitigation Bank 
Site 

Minimum Threshold 
Credit Ratio 

Percentage of 
Available Credits 

Released 

Cumulative Percentage 
of Available Credits 

Released 

Regional Supplement 
Wetland Criteria Satisfied 1:1 30% 30% 1 

Site Ecologically Sound 
(i.e. certified) 1:1 2 70% 100% 3 

Source: USACE, August 2005.  
Notes: 
1 Based on total anticipated credits. 
2 Based on established performance standards. 
3 

 
Based on total areas meeting established performance standards; partial certification is allowable. 

8.3 Compensation Ratios 

Compensation ratios for both wetland and stream mitigation credits are detailed in NDOR’s Umbrella 
Mitigation Banking Agreement (NDOR, July 2011); compensation ratios and associated credit debiting 
from the Site will follow the protocols contained therein. 
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REPLY TO
ATIENTJONOF

DEPARTMENT OF THE ARMY
CORPS OF ENGINEERS, OMAHA DISTRICT

NEBRASKA REGULATORY OFFICE - KEARNEY
2214 2ND AVENUE

KEARNEY, NEBRASKA 68847-5315

https://www.nwo.usace.army.mil/html/od-rne/nehome.html

February 18,2010

RECEIVED

FEB 252010

ENWRONMENTALSECTION

Mr. Tim Weander
Nebraska Department of Roads
4425 South 108th Street
Omaha, Nebraska 68154

RE: 2010-00317-KEA

Dear Mr. Weander:

We have reviewed your request for Department of the Army authorization to construct two
diversion structures in an unnamed tributary of the Missouri River and one outlet structure in an
adjacent wetland of this unnamed tributary. The structures are proposed to establish
approximately 47 acres of riverine floodplain wetlands and 4,266 linear feet of stream channel at
the Oreapolis mitigation site. The site is located in the Northeast Y4 of Section 1, Township 12
North, Range 13 East, Cass County, Nebraska.

We have prepared a preliminary jurisdictional determination (JD) for the site which is a
written indication that waterways within your project area may be waters of the U.S. Such
waters have been treated as jurisdictional waters of the U.S. for purposes of computation of
impacts and compensatory mitigation requirements. If you concur with the findings of the
enclosed preliminary JD, please sign it and return it to the letterhead address within two weeks.

If you believe the preliminary JD is inaccurate, you may request this office complete an
approved JD prior to your commencement of any work in a water of the U.S. An approved JD is
an official determination regarding the presence or absence of waters of the U.S. Completion of
an approved JD may require coordination with the U.S. Environmental Protection Agency.

If you do not want the U.S. Army Corps of Engineers (Corps) to complete an approved JD,
you may proceed with the proposed project in accordance with the terms and conditions of
Department of the Army Nationwide Permit No. 27 found in the March 12,2007 Federal
Register (72 FR 11092), Reissuance ofNationwide Permits. Enclosed is a fact sheet that fully
describes this Nationwide Permit and lists the General and Regional Conditions that must be
complied with.

This authorization is subject to the following Regional Condition(s):

1. All areas disturbed by construction shall be revegetated with appropriate perennial,
native grasses and forbs and maintained in this condition. Phalaris arundinacea (Reed
Canary Grass), Lythrum salicaria (Purple Loosestrife), Bromus inermus (Smooth Brome),
Phragmites, sp. (Common Reed, River Reed) and Tamarix, sp. (Salt Cedar), are NOT



- 2 -

appropriate choices of vegetation. The disturbed areas shall be reseeded concurrent with
the project or immediately upon completion. Revegetation shall be acceptable when ground
cover of desirable species reaches 75%. If this seeding cannot be accomplished by September
15 the year of project completion, then an erosion blanket shall be placed on the disturbed
areas. The erosion blanket shall remain in place until ground cover of desirable species
reaches 75%. If the seeding can be accomplished by September 15, all seeded areas shall be
properly mulched to prevent additional erosion.

2. The permittee and/or the permittee's contractor or any of the employees, subcontractors
or other persons working in the performance of a contract or contracts to complete the
work authorized herein, shall cease work and report the discovery of any previously
unknown historic or archeological remains to the Nebraska Regulatory Office. Notification
shall be by telephone or FAX within 24 hours of the discovery and in writing within 48
hours. Work shall not resume until the permittee is notified by the Nebraska Regulatory
Office.

Although an individual Department of the Army permit will not be required for the project,
this does not eliminate the requirement that you obtain any other applicable Federal, state, tribal
or local permits as required. Please note that deviations from the original plans and specifications
of your project could require additional authorization from this office.

You are responsible for all work accomplished in accordance with the terms and conditions of
the Nationwide Permit. If a contractor or other authorized representative will be accomplishing
the work authorized by the Nationwide Permit in your behalf, it is strongly recommended that
they be provided a copy of this letter and the attached conditions so that they are aware of the
limitations of the applicable Nationwide Permit. Any activity that fails to comply with all of the
terms and conditions of the Nationwide Permit will be considered unauthorized and subject to
appropriate enforcement action.

In compliance with General Condition 26, the attached Compliance Certification form
must be signed and returned to the address listed upon completion of the authorized work
and any required mitigation.

This verification will be valid until February 18, 2012.

Should you at any time become aware that either an endangered and/or threatened species or
its critical habitat exists within the project area, you must immediately notify this office.

The Omaha District, Regulatory Branch, is committed to providing quality and timely service
to our customers. In an effort to improve customer service, please take a moment to complete our
Customer Service Survey found on our website at http://per2.nwp.usace.army.mil/survey.html. If
you do not have Internet access, you may call and request a paper copy of the survey that you can
complete and return to us by mail or fax.
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If you have any questions concerning this determination or jurisdiction, please feel free to
contact Mr. Keith Tillotson at (308) 234-1403 and reference Nationwide Permit No. 2010
00317-KEA.

Sincerely,

{1~vt m1wl~~
vU~ L. Moeschen
Nebraska State Program Manager

Enclosure

Copy Furnished:

DEQ (Hickman)
NDOR (Jurgens)
NDOR (Vagts)
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OREAPOLIS WETLAND MITIGATION SITE 
BASELINE WETLAND DELINEATION REPORT 

 
NDOR PROJECT NUMBER NH-75-2-(155) 

NDOR CONTROL NUMBER 21849 
 
 
1.0 PROJECT BACKGROUND 
 
1.1 Planning 

The Nebraska Department of Roads (NDOR) is currently finalizing design for the 
reconstruction on U.S. 75 and U.S. 34 in Sarpy and Cass Counties.  As a result of the 
projects, construction impacts to existing wetlands are inevitable.  To compensate for 
wetland losses on the projects and future wetland impacts in the service area, NDOR 
proposes to develop a mitigation site design to restore stream channel and emergent/ 
forested wetlands on a site adjacent to U.S. 75 and the Platte River in Cass County, 
Nebraska.    
 
1.2 Study Area 

For purposes of delineating wetlands and waters of the U.S., a Study Area was 
determined. The Study Area is located in the northeast ¼ of the north ½ of section 1, 
Township 12 North, Range 13 East, Cass County, Nebraska (See Figure 1 Project 
Location Map). The Study Area is approximately 50 acres of agricultural land. The land 
currently sits fallow and is not being used for production. The Study Area consists of flat 
ground adjacent to a channelized waterway that forms perimeter to the north, a wooded 
community to the south, and an agricultural field to the west. Runoff from the Study Area 
drains into the channelized waterway that ultimately feeds into the Schilling State 
Wildlife Area and eventually the Missouri River.  
 
1.3 Soils 

According to the U.S. Department of Agriculture, Natural Resources 
Conservation Service Soil Survey Geographic (SSURGO) database for Cass 
County, Nebraska, there are five mapped soil types within the Study Area. The following 
lists the soils and provides basic principles, including whether or not they are considered 
hydric.  

• Albaton silty clay, 0 to 1 percent slopes (Ab): This deep, nearly level, poorly drained soil 
is on the Platte and Missouri River bottom lands.  Ab is hydric.  

• Colo silty clay loam, 0 to 2 percent slopes (Co): This deep, nearly level, somewhat poorly 
drained soil is on occasionally flooded bottom lands.  Co is hydric.  

• Haynie silt loam, 0 to 2 percent slopes (Ha): This deep, nearly level, moderately well 
drained soil is on bottom lands along major rivers.  Ha is not hydric.  

• Kennebec silt loam, 0 to 2 percent slopes (Ke): This deep, nearly level, moderately well 
drained soil is on bottom lands.  Ke is partially hydric.  

• Marshall silty clay loam, 2 to 5 percent slopes (MaC): This deep, gently sloping, well 
drained soil is on wide ridgetops and upland side slopes.  Ha is not hydric.  
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Oreapolis Wetland Mitigation Site 
   



Project 
Location

Cass

Otoe

Sarpy

Douglas

Saunders

Lancaster

6

O

1

80

29

2

50

L

66

63

128

370

75

34

77

Q

27
5

67

Center92

Maple

Dodge

F

31

43

64

680

144th

I

Fort

19
1

204th

36th

168th

120th

58th

Blondo

30th

Pacific

195th

132nd

50th

25th
24th

L31

162nd

Ida

9th

Military

216th

Park

72nd

230th

52nd

480

Bluff

298th

48th

Giles

240th

Ames

97
8

238th

Capehart

Rokeby

C

2nd

10th

38
5

156th

90th

13th

16th

4

Abb
ot

t

220th

23rd 375

108th

North

35th

Mcpherson

Cornhusker

96th

60th

20th

935

Fort C
rook

42nd

Blair High

33
rd

G
alvin

214th

190th

40th

Storz

Barrus

25
0t

h

8thG
6th

66th

Cass

Butle
r

Bellevue

Kanesville

15th

83rd

Industrial

Broadw
ay

27th

84th

H
azel

4th

Lincoln

Main

126th

56th

1st

Mission

B
end

Florence

State

Be
nn

et
t

Terrace

Grover

5th

3rd
S

19th

R
adial

Elliott

Bunge

Exw
y

Ra
m

p

W
ilson

Spencer

370
36th

80

84th

75

Ida

O

1

Park

2

23
8t

h

Ram
p

50

298th

275

F

67

75

43

Military

Park

67

2nd

144th

60th

2

25th

42nd

108th

190th34

34

S

195th
6

2

60th

2

72nd

195th

6th

Q

195th

20
4t

h

43

20th

34

92

State

24th

Park

I

80

34

29

275

6

77
680

2

75

92

275

2

34

80

I29

I80

Omaha

Council Bluffs

Bellevue

Elkhorn

Papillion
Chalco La Vista

Nebraska City

Offutt AFB

Valley

Plattsmouth

Gretna

Carter Lake

Boys Town

Ashland

Waverly

Offutt AFB

Syracuse

Cedar Creek

Yutan

Weeping Water

Mead

Eagle

Bennet

Louisville

Springfield

Palmyra

Elmwood

Waterloo

Ithaca

Unadilla

Union

Greenwood

Dunbar

Murray

Otoe

Panama Douglas

Nehawka

Lincoln

Alvo

Avoca

Murdock Manley

South Bend

Memphis

Leshara

Lorton

Project Location Map

NDOR Oreapolis Wetland Mitigation Site
Sec. 1, T12N, R13E 
Cass County, Nebraska
Baseline Wetland Delineation Report

DATE

FIGURE

January 2009

1HD
R,

Om
ah

a;Z
:\N

DO
R\

58
93

2_
Lo

we
r_P

lat
te_

Mi
tig

ati
on

\m
ap

_d
oc

s\m
xd

\W
etl

an
d_

Re
po

rt_
Fig

ure
s,D

ec
.08

Cass County, Nebraska

6 0 63
Miles



                                                                                Baseline Wetland Delineation Report 

 
 

2.0 DELINEATION OF WATERS OF THE U.S.  
 
2.1 Methods 

On behalf of NDOR, HDR Engineering, Inc. (HDR) conducted a wetland and waters of 
the U.S. delineation on October 21, 2008.  Identified wetland areas were classified 
according to Classification of Wetlands and Deepwater Habitats of the United States 
(Cowardin et al., December 1979) and associated Nebraska wetland subclasses (U.S. 
Army Corps of Engineers [USACE], Omaha District). 
 
Prior to the field delineations, a desktop survey was conducted using National Wetlands 
Inventory (NWI) maps, U.S. Department of Agriculture, Natural Resources 
Conservation Service Soil Survey Geographic (SSURGO) database for Cass 
County, Nebraska and Metropolitan Area Planning Agency 2007 aerial imagery to 
identify possible waters of the U.S. and areas historically prone to wetland development 
(see Figure 2, Hydric Soils Within Project Vicinity and Figure 3, NWI Within Project 
Vicinity). 
 
Wetland delineations were conducted on October 21, 2008, in accordance with the Corps 
of Engineers Wetlands Delineation Manual (Environmental Laboratory, January 1987).  
Plant species and hydrology indicators were noted and soil samples were taken to 
determine the presence of hydric soils.  Soil profiles were compared to those identified in 
the Cass County Soil Survey to confirm the mapped soil types (USDA NRCS, 1984).  
The National List of Plant Species That Occur in Wetlands: Central Plains (Region 5) 
(U.S. Fish and Wildlife Service, National Ecology Research Center, 1988) was used to 
determine wetland indicator status of vegetation present in the Study Area. 
 
A “Routine Wetland Determination Data Form” was completed for each survey point 
(Plot ID), including uplands.  These forms are presented in Appendix A.  Plot IDs and 
wetland boundaries were mapped in the field using global positioning system (GPS) 
technology.  Non-wetland, potentially jurisdictional waters of the U.S. were also 
identified and are summarized in this report. 
 
 
 
 
 

Nebraska Department of Roads 3 January 2009 
Oreapolis Wetland Mitigation Site 
   



BNSF RR

Missouri Pacific RR

3rd Ave

Webster Blvd

E Bay Rd

Haswell D
r

U
S H

w
y 75

Pionee
r T

rl

Oreapolis Rd

Deer Ridge

Hydric Soils Within Project Vicinity
NDOR Oreapolis Wetland Mitigation Site
Sec. 1, T12N, R13E 
Cass County, Nebraska
Baseline Wetland Delineation Report

DATE

FIGURE

January 2009

2

HDR,Omaha;Z:\NDOR\58932_Lower_Platte_Mitigation\map_docs\mxd\Wetland_Report_Figures,Dec.08

1,000 0500
Feet

Legend
Hydric Soils
Study Area

Aerial Imagery: 2007 MAPA



BNSF RR

Missouri Pacific RR

3rd Ave

Webster Blvd

E Bay Rd

Haswell D
r

U
S H

w
y 75

Pionee
r T

rl

Oreapolis Rd

Deer Ridge

NWI Within Project Vicinity
NDOR Oreapolis Wetland Mitigation Site
Sec. 1, T12N, R13E 
Cass County, Nebraska
Baseline Wetland Delineation Report

DATE

FIGURE

January 2009

3

HDR,Omaha;Z:\NDOR\58932_Lower_Platte_Mitigation\map_docs\mxd\Wetland_Report_Figures,Dec.08

1,000 0500
Feet

Legend
NWI
Study Area

Aerial Imagery: 2007 MAPA



                                                               Baseline Wetland Delineation Report 
 

Nebraska Department of Roads 6                                                                              January 2009 
Oreapolis Wetland Mitigation Site  

 
2.2 Wetland Delineation Results and Potentially Jurisdictional Determinations 
 
During the October 2008 delineation, a total of six sample locations were surveyed for wetland 
criteria in accordance with the Corps of Engineers Wetlands Delineation Manual.  Two of the six 
sample locations meet all wetland criteria (see Table 1).  The field delineation identified palustrine 
emergent (PEM) wetlands within the Study Area. All delineated wetlands are preliminary 
determined to be jurisdictional under the Clean Water Act Section 404.  Wetland acreages were 
determined by calculating the area of the wetland located within the Study Area.  
 
In addition, one linear water of the U.S., with a wetland fringe, was identified.  See Appendix B for 
the  waters of the U.S. determination form and Figure 4 for potential wetland and waters of the U.S. 
locations (Plot ID locations are also identified).  Site photographs are available in Appendix D. 
 

Table 1.  Wetland Delineation Results  

Plot ID1 
Cowardin 
Wetland 

Type2 

Nebraska 
Wetland 
Subclass 

Dominant Vegetation Species3, 4  Area 
(acres) 

Potentially Jurisdictional Wetlands5 

5 PEMA Riverine 
Channel Phalaris arundinacea (H) FACW+ 100% 0.15 

6 PEMA Floodplain 
Depressional Phalaris arundinacea (H) FACW+ 100% 0.44 

TOTAL Potentially Jurisdictional Wetland 0.59 
Notes: 
1 Plot ID’s 1-4 are Upland.  
2 PEMA = Palustrine Emergent Temporarily Flooded 
3 H = Herbaceous, FACW = Facultative Wetland (67-99% in wetland), + = tendency toward wetter, - = tendency toward drier. 
4 Percentages provided for each species are the aerial percent dominance (not relative percent dominance) of that species in the 

stratum identified. 
5   Areas have been determined to be jurisdictional by HDR, but are labeled “Potentially Jurisdictional,” as final jurisdictional 

determination is subject to U.S. Army Corps of Engineers and EPA review. 
 
The following provides a brief narrative on the delineated wetlands. 
 

• Plot ID 5 (PEMA) – Emergent community within, and adjacent to, an unnamed tributary of 
the Missouri River, which was field determined to be potentially jurisdictional (see WUS ID 
1). The Riverine Channel designation is the Nebraska Wetland Subclass that best describes 
the resources in this area.  

• Plot ID 6 (PEMA) – Emergent community within a depression adjacent to the stream channel 
(see WUS ID 1), which was field determined to be potentially jurisdictional. The Floodplain 
Depressional designation is the Nebraska Wetland Subclass that best describes the resources 
in this area.  
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2.3 Non-Wetland, Potential Waters of the U.S. 
 
An unnamed tributary of the Missouri River is the only non-wetland, potential waters of the U.S., 
identified within the Study Area.  This waterway lies along the northern perimeter of the Study Area 
and runs parallel to the BNSF railroad track. The waterway has been determined to be jurisdictional 
due to the presence of base flow at least seasonally (typically 3 months of the year) (EPA, U.S. 
Department of the Army, 2007).  Appendix B contains the waters of the U.S. determination form, 
and Figure 4 displays the location of the waterway. 
 
3.0 VEGETATION COMMUNITIES 
 
In addition to conducting wetland delineations and identifying other non-wetland, potential waters of 
the U.S., HDR classified vegetation communities within the Study Area. Vegetation was examined 
and mapped into three communities within the site boundary. See Figure 5 for an illustration of 
community boundaries and the Vegetation Community List (Table 2) for dominant species within 
each mapped community.  One of the three communities exhibits hydrophytic vegetation, with 
greater than 50% of the total number of dominant species having an indicator status of FAC or 
wetter. 
 
 
Table 2. Vegetation Community Species List 

 

Community ID 
Number  Dominant Plant Species  

Stratum 
Relative 
Cover % 

Indicator 
Status 

Percent of Dominant 
Species that are OBL, 

FACW, or FAC 
(Excluding FAC-) 

Bristlegrass (Setaria faberi) H 60 UPL 
V-1 Canada horseweed (Conyza canadensis) H 30 FACU- 

0% 

 
Marijuana (Cannabis sativa) H 40 FACU- 
Reed canarygrass (Phalaris arundinacea) H 20 FACW 
Velvet leaf (Abutilon theophrasti) H 20 FACU V-2 

Switchgrass (Panicum virgatum)  H 20 FAC 

50% 

 
V-3 Reed canarygrass (Phalaris arundinacea) H 100 FACW 100% 
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ROUTINE WETLAND DETERMINATION DATA FORMS 
 

 



Project/Site: Oreapolis Wetland Mitigation Site Date:
Applicant/Owner: Nebraska Department of Roads County:
Investigator: State: 
Do Normal Circumstances Exist On The Site? Yes No Community ID:
Is The Site Significantly Disturbed (Atypical Situation)? Yes No Station ID:
Is The Area A Potential Problem Area? (Mollisols) Yes No Plot ID: 1

(If yes, define below.)

VEGETATION
Dominant Species Non Dominant Species

Scientific Name Indicator Stratum % Scientific Name Indicator Stratum %
1. UPL Herb. 90 1.  --  --
2.  --  --  -- 2.  --  --
3.  --  --  -- 3.  --  --
4.  --  --  -- 4.  --  --
5.  --  --  -- 5.  --  --
6.  --  --  -- 6.  --  --
7.  --  --  -- 7.  --  --
8.  --  --  -- 8.  --  --
9.  --  --  -- 9.  --  --
10.  --  --  -- 10.  --  --

Percent of Dominant Species That Are OBL, FACW, Or FAC (Excluding FAC-)

HYDROLOGY
Recorded Data (Describe in Remarks):   Wetland Hydrology Indicators:

Stream, Lake, Or Tide Gauge None
Aerial Photos (2007 MAPA) Primary Indicators:
Other Inundated

Saturated in Upper 12 Inches
No Recorded Data Available Water Marks

Drift Lines
Sediment Deposits

Field Observations: Drainage Patterns in Wetlands
None (in.) Secondary Indicators (2 or More Required):

Oxidized Root Channels In Upper 12 Inches
None to 40 (in.) Water-Stained Leaves

Local Soil Survey Data
None to 40 (in.) FAC-Neutral Test 0:1

Other (Explain in Remarks)

ROUTINE WETLAND DETERMINATION DATA FORM

Travis Talbitzer

10/21/2008
Cass
Nebraska
 --

Land form description: Agricultual field left fallow. 

Remarks: No hydrology indicators were present at this sampling location. 

0
Remarks: Percent dominance based on aerial coverage by layer.  

             Depth of Surface Water:

             Depth to Free Water:

             Depth to Saturated Soil:

 -- --
 --

 --
 --
 --

 --
 --
 --

 --Setaria faberi
 --

 --
 --

 --

 --
 --
 --

 --
 --
 --
 --

 --
 -- --
 --
 --
 --
 --

 --



SOILS Page 2 1p g

Field Observations Confirm
     Mapped Type? Yes No

Profile Description:

Depth 
(Inches): Horizon:

0-20  -- 10YR 3/2  --  -- --  --
20-30  -- 10YR 4/3 -- -- -- --
30-40  -- 10YR 5/3  --  -- --  --

 --  --  --  --  --  --  --  --
 --  --  --  --  --  --  --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --

Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon High Organic Content In Surface Layer In Sandy Soils
Sulfidic Odor Organic Streaking In Sandy Soils
Aquic Moisture Regime Listed On Local Hydric Soils List
Reducing Conditions Listed On National Hydric Soils List
Gleyed Or Low-Chroma Colors Other (Explain In Remarks)

WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes No Is This Sampling Point Within A Wetland?
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Yes No

Drainage Class: well drained

Taxonomy (Subgroup): Fine-silty, mixed, mesic Typic Hapludolls

Matrix Color

(Series and Phase): Marshall silty clay loam, 2 to 5% slopes

Texture, Concretions,

 --

 --
 --
 --

(Munsell Moist):

 --
 --
 --

 --

Remarks: The soil profile did not display any hydric soil indicators.

Remarks: The area characterized by this dataform is not a wetland due to the lack of hydrophytic vegetation, wetland 
hydrology, and hydric soil indicators. 

 --

silt loam
silt loam

 --
 --

silt loam
(Munsell Moist): Abundance/Contrast Structure, Etc.

Mottle Colors Mottle



Project/Site: Oreapolis Wetland Mitigation Site Date:
Applicant/Owner: Nebraska Department of Roads County:
Investigator: State: 
Do Normal Circumstances Exist On The Site? Yes No Community ID:
Is The Site Significantly Disturbed (Atypical Situation)? Yes No Station ID:
Is The Area A Potential Problem Area? (Mollisols) Yes No Plot ID: 2

(If yes, define below.)

VEGETATION
Dominant Species Non Dominant Species

Scientific Name Indicator Stratum % Scientific Name Indicator Stratum %
1. UPL Herb. 80 1.  --  --
2.  --  --  -- 2.  --  --
3.  --  --  -- 3.  --  --
4.  --  --  -- 4.  --  --
5.  --  --  -- 5.  --  --
6.  --  --  -- 6.  --  --
7.  --  --  -- 7.  --  --
8.  --  --  -- 8.  --  --
9.  --  --  -- 9.  --  --
10.  --  --  -- 10.  --  --

Percent of Dominant Species That Are OBL, FACW, Or FAC (Excluding FAC-)

HYDROLOGY
Recorded Data (Describe in Remarks):   Wetland Hydrology Indicators:

Stream, Lake, Or Tide Gauge None
Aerial Photos (2007 MAPA) Primary Indicators:
Other Inundated

Saturated in Upper 12 Inches
No Recorded Data Available Water Marks

Drift Lines
Sediment Deposits

Field Observations: Drainage Patterns in Wetlands
1 (in.) Secondary Indicators (2 or More Required):

Oxidized Root Channels In Upper 12 Inches
0 (in.) Water-Stained Leaves

Local Soil Survey Data
0 (in.) FAC-Neutral Test 0:1

Other (Explain in Remarks)

 --

 --
 -- --
 --
 --
 --
 --

 --

 --

 --
 --
 --

 --
 --
 --

 --Setaria faberi
 --

 --
 --

 --
 --

 --
 --
 --

 --
 --
 --

Remarks: Standing water was present in a small depression adjacent to the sample location. 

0
Remarks: Percent dominance based on aerial coverage by layer.  

             Depth of Surface Water:

             Depth to Free Water:

             Depth to Saturated Soil:

 --

 --

Land form description: Agricultual field left fallow. 

ROUTINE WETLAND DETERMINATION DATA FORM

Travis Talbitzer

10/21/2008
Cass
Nebraska
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Field Observations Confirm
     Mapped Type? Yes No

Profile Description:

Depth 
(Inches): Horizon:

0-10  -- 10YR 3/1  --  -- --  --
10-42  -- 10YR 2/1 -- -- -- --

 --  --  --  --  --  -- --  --
 --  --  --  --  --  --  --  --
 --  --  --  --  --  --  --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --

Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon High Organic Content In Surface Layer In Sandy Soils
Sulfidic Odor Organic Streaking In Sandy Soils
Aquic Moisture Regime Listed On Local Hydric Soils List
Reducing Conditions Listed On National Hydric Soils List
Gleyed Or Low-Chroma Colors Other (Explain In Remarks)

WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes No Is This Sampling Point Within A Wetland?
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Yes No

Mottle Colors Mottle

silty clay loam
(Munsell Moist): Abundance/Contrast Structure, Etc.

 --

clay loam
 --
 --
 --

 --

Remarks: The soil profile displayed low-choma colors.

Remarks: The area characterized by this dataform is not a wetland due to the lack of hydrophytic vegetation and despite the 
presence of wetland hydrology, and hydric soil indicators. 

 --

 --
 --
 --

(Munsell Moist):

 --
 --
 --

Drainage Class: poorly drained

Taxonomy (Subgroup): Fine-silty, mixed, mesic Cumulic Endoaquolls

Matrix Color

(Series and Phase): Colo silty clay loam, 0 to 2% slopes

Texture, Concretions,



Project/Site: Oreapolis Wetland Mitigation Site Date:
Applicant/Owner: Nebraska Department of Roads County:
Investigator: State: 
Do Normal Circumstances Exist On The Site? Yes No Community ID:
Is The Site Significantly Disturbed (Atypical Situation)? Yes No Station ID:
Is The Area A Potential Problem Area? Yes No Plot ID: 3

(If yes, define below.)

VEGETATION
Dominant Species Non Dominant Species

Scientific Name Indicator Stratum % Scientific Name Indicator Stratum %
1. UPL Herb. 40 1.  --  --
2. FACU- Herb. 40 2.  --  --
3.  --  --  -- 3.  --  --
4.  --  --  -- 4.  --  --
5.  --  --  -- 5.  --  --
6.  --  --  -- 6.  --  --
7.  --  --  -- 7.  --  --
8.  --  --  -- 8.  --  --
9.  --  --  -- 9.  --  --
10.  --  --  -- 10.  --  --

Percent of Dominant Species That Are OBL, FACW, Or FAC (Excluding FAC-)

HYDROLOGY
Recorded Data (Describe in Remarks):   Wetland Hydrology Indicators:

Stream, Lake, Or Tide Gauge None
Aerial Photos (2007 MAPA) Primary Indicators:
Other Inundated

Saturated in Upper 12 Inches
No Recorded Data Available Water Marks

Drift Lines
Sediment Deposits

Field Observations: Drainage Patterns in Wetlands
None (in.) Secondary Indicators (2 or More Required):

Oxidized Root Channels In Upper 12 Inches
None to 42 (in.) Water-Stained Leaves

Local Soil Survey Data
None to 42 (in.) FAC-Neutral Test 0:2

Other (Explain in Remarks)

 --

 --
 -- --
 --
 --
 --
 --

 --

 --

 --
 --
 --

 --
 --
 --

 --Setaria faberi
Conyza canadensis

 --
 --

 --
 --

 --
 --
 --

 --
 --
 --

Remarks: No hydrology indicators were present at this sample location. 

0
Remarks: Percent dominance based on aerial coverage by layer.  

             Depth of Surface Water:

             Depth to Free Water:

             Depth to Saturated Soil:

 --

 --

Land form description: Agricultual field left fallow. 

ROUTINE WETLAND DETERMINATION DATA FORM

Travis Talbitzer

10/21/2008
Cass
Nebraska



SOILS Page 2 1p g

Field Observations Confirm
     Mapped Type? Yes No

Profile Description:

Depth 
(Inches): Horizon:

0-20  -- 10YR 3/2  --  -- --  --
20-36  -- 10YR 2/1 -- -- -- --
36-42  -- 10YR 3/1  --  -- --  --

 --  --  --  --  --  --  --  --
 --  --  --  --  --  --  --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --

Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon High Organic Content In Surface Layer In Sandy Soils
Sulfidic Odor Organic Streaking In Sandy Soils
Aquic Moisture Regime Listed On Local Hydric Soils List
Reducing Conditions Listed On National Hydric Soils List
Gleyed Or Low-Chroma Colors Other (Explain In Remarks)

WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes No Is This Sampling Point Within A Wetland?
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Yes No

Mottle Colors Mottle

silty clay loam
(Munsell Moist): Abundance/Contrast Structure, Etc.

 --

sandy clay loam
silty clay loam

 --
 --

 --

Remarks: The soil profile did not display any hydric soil indicators.

Remarks: The area characterized by this dataform is not a wetland due to the lack of hydrophytic vegetation, wetland 
hydrology, and hydric soil indicators. 

 --

 --
 --
 --

(Munsell Moist):

 --
 --
 --

Drainage Class: Well drained

Taxonomy (Subgroup): Coarse-silty, mixed, mesic Mollic Udifluvents

Matrix Color

(Series and Phase): Haynie silt loam, 0 to 2% slopes

Texture, Concretions,



Project/Site: Oreapolis Wetland Mitigation Site Date:
Applicant/Owner: Nebraska Department of Roads County:
Investigator: State: 
Do Normal Circumstances Exist On The Site? Yes No Community ID:
Is The Site Significantly Disturbed (Atypical Situation)? Yes No Station ID:
Is The Area A Potential Problem Area? Yes No Plot ID: 4

(If yes, define below.)

VEGETATION
Dominant Species Non Dominant Species

Scientific Name Indicator Stratum % Scientific Name Indicator Stratum %
1. UPL Herb. 40 1.  --  --
2. FACU- Herb. 40 2.  --  --
3.  --  --  -- 3.  --  --
4.  --  --  -- 4.  --  --
5.  --  --  -- 5.  --  --
6.  --  --  -- 6.  --  --
7.  --  --  -- 7.  --  --
8.  --  --  -- 8.  --  --
9.  --  --  -- 9.  --  --
10.  --  --  -- 10.  --  --

Percent of Dominant Species That Are OBL, FACW, Or FAC (Excluding FAC-)

HYDROLOGY
Recorded Data (Describe in Remarks):   Wetland Hydrology Indicators:

Stream, Lake, Or Tide Gauge None
Aerial Photos (2007 MAPA) Primary Indicators:
Other Inundated

Saturated in Upper 12 Inches
No Recorded Data Available Water Marks

Drift Lines
Sediment Deposits

Field Observations: Drainage Patterns in Wetlands
None (in.) Secondary Indicators (2 or More Required):

Oxidized Root Channels In Upper 12 Inches
None to 42 (in.) Water-Stained Leaves

Local Soil Survey Data
None to 42 (in.) FAC-Neutral Test 0:2

Other (Explain in Remarks)

ROUTINE WETLAND DETERMINATION DATA FORM

Travis Talbitzer

10/21/2008
Cass
Nebraska
 --

Land form description: Agricultual field left fallow. 

Remarks: No hydrology indicators were present at this sample location. 

0
Remarks: Percent dominance based on aerial coverage by layer.  

             Depth of Surface Water:

             Depth to Free Water:

             Depth to Saturated Soil:

 -- --
 --

 --
 --
 --

 --
 --
 --

 --Setaria faberi
Conyza canadensis

 --
 --

 --

 --
 --
 --

 --
 --
 --
 --

 --
 -- --
 --
 --
 --
 --

 --



SOILS Page 2 1p g

Field Observations Confirm
     Mapped Type? Yes No

Profile Description:

Depth 
(Inches): Horizon:

0-20  -- 10YR 3/2  --  -- --  --
20-36  -- 10YR 4/2 -- -- -- --
36-42  -- 10YR 2/1  --  -- --  --

 --  --  --  --  --  --  --  --
 --  --  --  --  --  --  --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --

Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon High Organic Content In Surface Layer In Sandy Soils
Sulfidic Odor Organic Streaking In Sandy Soils
Aquic Moisture Regime Listed On Local Hydric Soils List
Reducing Conditions Listed On National Hydric Soils List
Gleyed Or Low-Chroma Colors Other (Explain In Remarks)

WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes No Is This Sampling Point Within A Wetland?
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Yes No

Drainage Class: Poorly drained

Taxonomy (Subgroup): Very-fine, montmorillonitic, mesic Vertic Fluvaque

Matrix Color

(Series and Phase): Albaton silty clay, 0 to 1% slopes

Texture, Concretions,

 --

 --
 --
 --

(Munsell Moist):

 --
 --
 --

 --

Remarks: The soil profile did not display any hydric soil indicators.

Remarks: The area characterized by this dataform is not a wetland due to the lack of hydrophytic vegetation, wetland 
hydrology, and hydric soil indicators. 

 --

sandy clay loam
silty clay loam

 --
 --

silt loam
(Munsell Moist): Abundance/Contrast Structure, Etc.

Mottle Colors Mottle



Project/Site: Oreapolis Wetland Mitigation Site Date:
Applicant/Owner: Nebraska Department of Roads County:
Investigator: State: 
Do Normal Circumstances Exist On The Site? Yes No Community ID:
Is The Site Significantly Disturbed (Atypical Situation)? Yes No Station ID:
Is The Area A Potential Problem Area? Yes No Plot ID: 5

(If yes, define below.)

VEGETATION
Dominant Species Non Dominant Species

Scientific Name Indicator Stratum % Scientific Name Indicator Stratum %
1. FACW+ Herb. 100 1.  --  --
2.  --  --  -- 2.  --  --
3.  --  --  -- 3.  --  --
4.  --  --  -- 4.  --  --
5.  --  --  -- 5.  --  --
6.  --  --  -- 6.  --  --
7.  --  --  -- 7.  --  --
8.  --  --  -- 8.  --  --
9.  --  --  -- 9.  --  --
10.  --  --  -- 10.  --  --

Percent of Dominant Species That Are OBL, FACW, Or FAC (Excluding FAC-)

HYDROLOGY
Recorded Data (Describe in Remarks):   Wetland Hydrology Indicators:

Stream, Lake, Or Tide Gauge None
Aerial Photos (2007 MAPA) Primary Indicators:
Other Inundated

Saturated in Upper 12 Inches
No Recorded Data Available Water Marks

Drift Lines
Sediment Deposits

Field Observations: Drainage Patterns in Wetlands
5 (in.) Secondary Indicators (2 or More Required):

Oxidized Root Channels In Upper 12 Inches
NA (in.) Water-Stained Leaves

Local Soil Survey Data
NA (in.) FAC-Neutral Test 1:0

Other (Explain in Remarks)

 --

 --
 -- --
 --
 --
 --
 --

 --

 --

 --
 --
 --

 --
 --
 --

 --Phalaris arundinacea
 --

 --
 --

 --
 --

 --
 --
 --

 --
 --
 --

Remarks: This sample location was located within the streambed and was inundated 4-6". The channel was flowing at the time 
of the site visit. No soil pit was taken.

100%
Remarks: Percent dominance based on aerial coverage by layer.  

             Depth of Surface Water:

             Depth to Free Water:

             Depth to Saturated Soil:

 --

 --

Land form description: Streambed of channel. 

ROUTINE WETLAND DETERMINATION DATA FORM

Travis Talbitzer

10/21/2008
Cass
Nebraska
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Field Observations Confirm
     Mapped Type? Yes No

Profile Description:

Depth 
(Inches): Horizon:

 --  --  --  --  --  -- --  --
 --  --  --  -- -- -- -- --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  --  --  --
 --  --  --  --  --  --  --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --

Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon High Organic Content In Surface Layer In Sandy Soils
Sulfidic Odor Organic Streaking In Sandy Soils
Aquic Moisture Regime Listed On Local Hydric Soils List
Reducing Conditions Listed On National Hydric Soils List
Gleyed Or Low-Chroma Colors Other (Explain In Remarks)

WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes No Is This Sampling Point Within A Wetland?
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Yes No

Mottle Colors Mottle

 --
(Munsell Moist): Abundance/Contrast Structure, Etc.

 --

 --
 --
 --
 --

 --

Remarks: No soil pit was taken due to inundation with a clearly definable depression (streambed) and the presence of 
dominant FACW+ hydrophytic vegetation, soils presumed hydric by definition.

Remarks: The area characterized by this dataform is a wetland due to the presence of hydrophytic vegetation, primary and 
secondary indicators of wetland hydrology, and soils that are assumed hydric.

 --

 --
 --
 --

(Munsell Moist):

 --
 --
 --

Drainage Class: Poorly drained

Taxonomy (Subgroup): Very-fine, montmorillonitic, mesic Vertic Fluvaque

Matrix Color

(Series and Phase): Albaton silty clay, 0 to 1% slopes

Texture, Concretions,



Project/Site: Oreapolis Wetland Mitigation Site Date:
Applicant/Owner: Nebraska Department of Roads County:
Investigator: State: 
Do Normal Circumstances Exist On The Site? Yes No Community ID:
Is The Site Significantly Disturbed (Atypical Situation)? Yes No Station ID:
Is The Area A Potential Problem Area? Yes No Plot ID: 6

(If yes, define below.)

VEGETATION
Dominant Species Non Dominant Species

Scientific Name Indicator Stratum % Scientific Name Indicator Stratum %
1. FACW+ Herb. 100 1.  --  --
2.  --  --  -- 2.  --  --
3.  --  --  -- 3.  --  --
4.  --  --  -- 4.  --  --
5.  --  --  -- 5.  --  --
6.  --  --  -- 6.  --  --
7.  --  --  -- 7.  --  --
8.  --  --  -- 8.  --  --
9.  --  --  -- 9.  --  --
10.  --  --  -- 10.  --  --

Percent of Dominant Species That Are OBL, FACW, Or FAC (Excluding FAC-)

HYDROLOGY
Recorded Data (Describe in Remarks):   Wetland Hydrology Indicators:

Stream, Lake, Or Tide Gauge None
Aerial Photos (2007 MAPA) Primary Indicators:
Other Inundated

Saturated in Upper 12 Inches
No Recorded Data Available Water Marks

Drift Lines
Sediment Deposits

Field Observations: Drainage Patterns in Wetlands
None (in.) Secondary Indicators (2 or More Required):

Oxidized Root Channels In Upper 12 Inches
None to 36 (in.) Water-Stained Leaves

Local Soil Survey Data
None to 36 (in.) FAC-Neutral Test 1:0

Other (Explain in Remarks)

 --

 --
 -- --
 --
 --
 --
 --

 --

 --

 --
 --
 --

 --
 --
 --

 --Phalaris arundinacea
 --

 --
 --

 --
 --

 --
 --
 --

 --
 --
 --

Remarks: This sample location was located within a depressional area.

100%
Remarks: Percent dominance based on aerial coverage by layer.  

             Depth of Surface Water:

             Depth to Free Water:

             Depth to Saturated Soil:

 --

 --

Land form description: Depressional area parallel to the berm on the north and fallow agricultural field to the south. 

ROUTINE WETLAND DETERMINATION DATA FORM

Travis Talbitzer

10/21/2008
Cass
Nebraska
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Field Observations Confirm
     Mapped Type? Yes No

Profile Description:

Depth 
(Inches): Horizon:

0-20  -- 10YR 4/1 5YR 4/6 common fine prominent
20-36  -- 10YR 4/2 -- -- -- --

 --  --  --  --  --  -- --  --
 --  --  --  --  --  --  --  --
 --  --  --  --  --  --  --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --
 --  --  --  --  --  -- --  --

Hydric Soil Indicators:
Histosol Concretions
Histic Epipedon High Organic Content In Surface Layer In Sandy Soils
Sulfidic Odor Organic Streaking In Sandy Soils
Aquic Moisture Regime Listed On Local Hydric Soils List
Reducing Conditions Listed On National Hydric Soils List
Gleyed Or Low-Chroma Colors Other (Explain In Remarks)

WETLAND DETERMINATION
Hydrophytic Vegetation Present? Yes No Is This Sampling Point Within A Wetland?
Wetland Hydrology Present? Yes No
Hydric Soils Present? Yes No Yes No

Mottle Colors Mottle

silty clay loam
(Munsell Moist): Abundance/Contrast Structure, Etc.

 --

silt loam
 --
 --
 --

 --

Remarks: The soil profile displayed low-chroma colors and redoximorphic features within the upper 20". 

Remarks: The area characterized by this dataform is a wetland due to the presence of hydrophytic vegetation, secondary 
indicators of wetland hydrology, and hydric soil indicators. 

 --

 --
 --
 --

(Munsell Moist):

 --
 --
 --

Drainage Class: Well drained

Taxonomy (Subgroup): Coarse-silty, mixed, mesic Mollic Udifluvents

Matrix Color

(Series and Phase): Haynie silt loam, 0 to 2% slopes

Texture, Concretions,



 

APPENDIX B 
 
WATERS OF THE U.S. DETERMINATION DATA FORMS 

 



Project/Site: Date:
Applicant/Owner: Nebraska Department of Roads County:
Investigator: State: 

WUS ID:
Drainage Area:

Dimensions:
Is this watercourse named?
   Name(s):

Channel Morphology Criteria* (check all applicable and describe in Remarks)
Stream has defined bed and bank? OR
Stream has identifiable OHWM? OR
Stream is actively sorting sediment? WUS Criteria:

*satisfied by 1 or more "yes" answers.

Hydrologic Data

Flow regime: Data sources: USGS Plattsmouth, NE 7.5 minute quadrangle
Direct observation Indirect knowledge
Gaging Station: USGS mapping:
Other: USDA mapping:

Other:

Site Sketch/Photo

2:1 sideslope

2:1 sideslope

15 ft. high bank
15 ft. high bank

5 ft. wide channel

Typical Channel X Section

Unnamed tributary of the Missouri River

Remarks: Channel with berm flowing 
west to east 4 to 6" in depth. 

 --
Perennial

WATERS OF THE U.S. DETERMINATION DATA FORM

Oreapolis Wetland Mitigation Site

Details of Stream Crossing:
Travis Talbitzer

Cass
10/21/2008

Nebraska
1

Remarks: Stream located between two berms, 
there is a railroad to the north and a fallow 
agricultural field to the south.Reedcanary grass 
within, and adjacent to, the channel. 

Type of structure proposed to convey flow:

Yes

Perennial flow 

Intermittent flow 

Ephemeral flow 

Meets Fails

No

Yes

Yes

Yes

No

No

No
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SITE PHOTOGRAPHS 

 



             Baseline Wetland Delineation Report 
 
 

 
Photo Point 1. NDOR Oreapolis Wetland Bank Site. Orientation: West-North-East 10-21-08. 
 

 
Photo Point 2. NDOR Oreapolis Wetland Bank Site. Orientation: North-West-South 10-21-08. 
 

 
Photo Point 3. NDOR Oreapolis Wetland Bank Site. Orientation: West-South-East 10-21-08. 
 
 

Nebraska Department of Roads        January 2009 
Oreapolis Wetland Mitigation Site 



          Baseline Wetland Delineation Report 
 

Nebraska Department of Roads        January 2009 

 
Photo Point 4. NDOR Oreapolis Wetland Bank Site. Orientation: West-South-East 10-21-08. 
 

 
Photo Point 5. NDOR Oreapolis Wetland Bank Site. Orientation: West-South-East 10-21-08. 
 

 
Stream Channel Upstream (West)                  Stream Channel Downstream (East) 
 
Photo Point 6. NDOR Oreapolis Wetland Bank Site. Wetland fringe along stream channel. 10-21-08. 

Oreapolis Wetland Mitigation Site 
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 Technical Memorandum 
To:   NDOR 

From:   HDR Project:   NDOR – Lower Platte Mitigation Bank 

CC:    

Date:   March 6, 2008 Job No:   NH-75-2(155) – NDOR 
58932 – HDR  

  

RE: Hydrologic and Hydraulic Analyses for Lower Platte Mitigation Bank 

Introduction 
Hydrologic and hydraulic analyses were performed for the Lower Platte Mitigation Bank site to evaluate its 
potential for wetland mitigation.  The site is located within Section 1, T 12 N, R 13 E, in Cass County, 
Nebraska. The primary water source for the proposed mitigation site is an unnamed ditch that runs generally 
west to east on the north side of the site. In addition to flow conveyed by the ditch, sources of water include 
surface runoff from hills to the south (about 0.3 square miles of drainage area), groundwater, and rainfall on 
the site itself (about 50 acres). The 2-year event was identified as the event of interest in considering the 
ditch’s contribution to the proposed wetland. 

Data Collection and Methodology 
As shown on the City of Plattsmouth, Nebraska, Flood Insurance Rate Map, most of the site is located in a 
Zone A8 floodplain associated with Platte River flooding (FEMA 1978). Zone A8 would now be called Zone 
AE and indicates an area is subject to inundation by a base (1% annual chance) flood and has established base 
flood elevations. A Zone B area is defined along the southern edge of the site, indicating moderate or minimal 
hazard and possible local drainage problems.  
 
A search for surface water and other gages was conducted on the U.S. Geological Survey Surface-Water Data 
for the Nation website (USGS 2007). There are no gages on the unnamed ditch or any tributary streams. 
 
As indicated, the primary water source for the proposed mitigation site is the unnamed ditch on the north side 
of the property. Regression equations and modeling were selected for hydrologic and hydraulic analysis, 
respectively, given the nature of water delivery to the site.   

Hydrology 
About 4,500 feet upstream from the site, the ditch passes through a series of structures (noted from upstream 
to downstream): UPRR Railroad, Haswell Dr., Webster Blvd., and Oreapolis Rd. Under proposed conditions, 
the Haswell Dr. crossing will be eliminated and the structure at Webster Blvd. will be a triple 12-ft by 12-ft 
RCB culvert. Cass County is responsible for the Oreapolis Rd. structure; it is assumed that conveyance is and 
will be adequate for low flow conditions. 
 
Peak discharges were calculated for the proposed Webster Blvd. structure using NDOR regression equations 
(NDOR 2006). The mitigation site is located in Hydrologic Region 3 and receives 28 inches of precipitation 
annually (on average). The contributing drainage area to Webster Blvd. is 1.72 square miles, and the stream 
slope is 72.2 ft./mi. Peak discharges for various recurrence intervals are shown in Table 1. 
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Table 1 – Peak Discharges at Webster  Blvd. 
Recur rence 
Interval, yr s 

Peak Discharge, 
cfs 

2 290 
10 1,410 
50 3,465 

100 4,720 
 
Due to the limited additional drainage area between the proposed Webster Blvd. structure and the upstream 
end of the mitigation site, these peak discharges were adopted. 

Hydraulics 
Information was gathered from multiple sources to create a hydraulic model for the unnamed ditch using 
HEC-RAS 3.1.3 developed by the U.S. Army Corps of Engineers. Cross section data and river stationing 
were generated using GEOPAK. Manning’s n values were estimated based on site photographs, land use and 
vegetation. Cowan’s method (as documented by Chow) and the HEC-RAS Hydraulic Reference Manual, 
Version 3.1 were also used to develop Manning’s n values.  
 
A number of hydraulic scenarios were evaluated. This memo is not intended to capture the details of model 
development; rather, a brief description of scenarios and key results are presented. 

Existing Conditions 
Two hydraulic models were prepared for existing conditions: one with levees defined on both north and south 
ditch berms and one without levees defined on either berm. The 2-year peak discharge is contained within the 
ditch (assuming no breach of the “levee” or “berm”).  
 
A railroad bridge is located near the downstream end of the mitigation site. Little survey data was available 
for the structure itself, but the limits of the bridge were well defined by the topographic contours. With this 
information, key dimensions were scaled from a photograph. While approximate in nature, the modeling of 
the bridge is deemed adequate. Beginning somewhere between the 2-year and the 10-year event, the bridge 
significantly influences stream hydraulics, creating a backwater effect. 
 
The 10-year peak discharge overtops the berms in a number of locations. In the hydraulic model, this 
overtopping results in a dramatic change in conveyance area as the flow changes from being confined in the 
ditch to spreading over the width of the mitigation site. This dramatic change in conveyance area makes the 
10-year results unreliable. During the 10-year event it is anticipated that the mitigation site would be flooded 
due to 1) overtopping of the ditch’s south berm and/or 2) backwater caused by the downstream railroad 
bridge.   

Bankfull Flow: Peak Velocity Condition 
To adequately design any berms, gabions, or other means of diverting flow to the proposed mitigation site, it 
was necessary to determine the maximum velocity in the existing ditch. To determine this velocity, the levees 
in the existing conditions model were raised such that right and left bank levee elevations were equal. A 
“bankfull flow” discharge was adjusted in 50 cfs increments until the flow was just below the overtopping 
point for this adjusted levee condition. As one levee was set higher than its true condition, the bankfull 
discharge is conservative (high). The levee adjustment was necessary to avoid a rapid change in conveyance 
area as described for the 10-year existing conditions model. The maximum velocity in the existing ditch for 
this “bankful flow” condition is 6.5 fps. 
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Proposed Conditions: Meandering Channel, 2-Year Flow 
Proposed conditions were modeled as follows: 

• Flow - 2-year event split flow assuming 50/50 split at each diversion: 290 cfs at upstream end of 
model; at first diversion, 145 cfs in ditch and 145 cfs in meandering channel; after second diversion, 
72.5 cfs in ditch and 217.5 cfs in meandering channel; 290 cfs at confluence just upstream of railroad 
bridge. 

• Diversions – Each diversion was modeled by placing an obstruction in the channel (assumed to 
represent gabions). The elevation of the obstructions was set 3 feet above the thalweg (low point of 
the channel), and the width of the opening between the obstructions was also 3 feet. The thalweg of 
the first diversion was set to 963.03 ft.; the thalweg of the second diversion was set to 961.43 ft. 
Above the obstructions, the area of the opening in the south berm was modeled with about twice the 
cross-sectional area of the ditch. For the first (upstream) diversion, this required 9-foot wide benches 
and 3H:1V side slopes. For the second (mid-site) diversion, this required 15-foot wide benches and 
3H:1V side slopes. 

• Meandering Channel – The meandering channel was modeled as a trapezoidal section with a bottom 
width of 10 feet and 5H:1V side slopes. The cross sections were entered with a depth of 5 feet. It is 
not intended that the meandering channel be 5 feet deep. The intent of the model was to observe the 
depth results and determine how deep the channel should be to provide for overbank flows to reach 
the shallow depressions and other areas of vegetation. The slope of the proposed channel is 0.0011 
ft/ft and is based on lowering the downstream end 1 ft. relative to the existing thalweg. 

• Outlet Cross Section – The outlet cross section (the most downstream cross section in the mitigation 
site) was modeled with a 3-foot bottom width and 3H:1V side slopes from a bottom elevation of 
958.35 ft. up to an elevation of 963 ft. An obstruction was placed across the channel to an elevation of 
960 ft. The bench elevation (963 ft.) is set 1 ft below 964 ft., which is the approximate elevation of 
the western edge of the site. The expanded flow area above this elevation will be utilized before 
flooding of the upstream property would occur. On the right bank side, this bench at elevation 963 ft. 
is 30 ft. wide and then has 3H:1V side slopes until it intersects the existing cross section. The cross-
sectional area of the proposed outlet cross section exceeds that of the existing cross section at all 
elevations. 

 
Depths in the proposed meandering channel, as modeled, ranged from about 2.9 feet at the upstream end to 
5.2 feet at the downstream end (just upstream of the outlet cross section). As noted previously, it is not 
intended that the channel be designed to accommodate these depths. The model shows that overtopping can 
be anticipated if channel depths are designed to be in the range of 1 to 2.5 feet.  
 
Just upstream of the confluence near the site outlet, the existing conditions model yielded a water surface 
elevation (WSEL) of 963.40 ft. The proposed conditions model yielded WSELs of 963.51 ft. in the ditch and 
963.50 ft. in the proposed meandering channel. If the meandering channel is designed to overtop as described, 
any minor effect of a change in the water surface profile upstream is anticipated to be inconsequential. Flows 
will be confined to either the ditch or the mitigation site. 
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Approximate Proposed Conditions 
In an effort to determine the affect of the proposed design for higher discharges, a copy of the existing 
conditions model with no levees was made. Ditch obstructions were added at locations near the diversions in 
the proposed model. The proposed outlet cross section was incorporated into the corresponding existing 
conditions cross section. This “approximate proposed conditions” model does not reflect the detail of the 
meandering channel and shallow ponding areas, but it does approximate the storage that would occur in the 
mitigation site assuming that the south berm is opened. The 10-year results were unreliable as the flow 
exceeded the capacity of some of the modeled cross sections. An intermediate (between the 2-year and 10-
year event) discharge of 700 cfs was modeled. At the combined ditch and site outlet cross section, the 
computed WSEL for this intermediate event was 965.71 ft. In the existing conditions (no levee) model, the 
WSEL at this same location was computed to be 965.67 ft. The difference is small, and in both cases the 
hydraulics are controlled by the downstream railroad bridge.  
 
A more accurate assessment of proposed conditions would require an unsteady flow model and the 
incorporation of weirs and storage areas into the proposed geometry. 

Other Information 
This memo is focused primarily on runoff events from the (upstream) contributing drainage area. It should be 
noted that the site is also affected by Missouri River flooding. The site is located just upstream of Missouri 
River Mile 595. 10-year WSELs near the mitigation site differ among published studies: 
 

• Flood Insurance Study of City of Plattsmouth, NE – 962.2 ft. NGVD 1929; 
• Flood Insurance Study of County of Mills, IA – 962.7 ft. NGVD 1929;  
• Upper Mississippi River System Flow Frequency Study – 964.4 ft. NGVD 1929. 

 
Though the predicted WSELs differ, it is concluded that at the mitigation site, there is a 10% annual chance of 
backwater flooding from the Missouri River. 
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Appendix F 
Seed Mixes 



Project No. 75-2(168), C.N. 21849f, Oreapolis Wetland Mitigation Bank H-1E 
11-20-06 

 
Seeding 

 
Subsection 803.02 in the Standard Specifications is amended to include the 
following: 
 

Type “A” 
Minimum 

Purity 

Broadcast or 
Hydraulic Seeder 
Application Rate 
in lb. of Pure Live 

Seed/Acre 

Approved 
Mechanical Drill 
Application Rate 
in lb. of Pure Live 

Seed/Acre 
Slender wheatgrass 85  2.5 
Canada wildrye – Mandan, Neb./IA native 85  4 
Western wheatgrass – Flintlock, Barton 85  5 
Virginia wildrye – Omaha, Nebr. native 85  7 
Switchgrass – Pathfinder, Blackwell,  
                                               Trailblazer 90  1 
Indiangrass – NE-54, Oto, Holt 90  3 
Big bluestem – Pawnee, Roundtree, Bonanza 60  3 
Little bluestem – Aldous, Blaze, Camper 60  2 
Prairie cordgrass (Spartina pectinata) 75  0.25 
Sideoats grama – Butte, El Reno, Trailway 75  3 
Partridge pea – inoculated 90  0.5 
Roundhead lespedeza - inoculated 90  0.25 
Blackeyed Susan (Rudbeckia hirta) 90  0.4 
Black Samson (Echinacea angustifolia) 90  0.3 
Compass plant (Silphium laciniatum) 60  0.4 
Yarrow (Achillea millefolium) 85  0.2 
Blue vervain (Verbena hastata) 75  0.2 
Grayhead prairie coneflower                                 (Ratibida pinnata) 85  0.75 
Shell-leaf penstemon                              (Penstemon grandiflorus) 75  0.2 
Pitcher sage (Salvia azurea) 75  0.3 
New England aster (Aster novae-angliae) 90  0.1 
Oats/Wheat* 90  13 

 
*  Wheat in the fall 

 
All seed shall be origin Nebraska, adjoining states, or as specified.  A 
contractor proposing to use a substitute variety, or origin shall submit for 
the engineer’s consideration a seed tag representing the seed which shows 
the variety, origin and analysis of the seed. 
 



Rate of application of commercial inorganic fertilizer shall be: 
 
 Rate of Application 

per Acre (Minimum) 
Available Nitrogen (N2) 0 lbs. 
Available Phosphoric Acid (P2O5) 0 lbs. 
 
Rate of application of granular sulphur coated urea fertilizer shall be: 
 
Nitrogen (Total Available) 0 lbs. 
 
The contractor may, at his option, apply granular urea formaldehyde in lieu of the 
sulphur coated urea fertilizer at the following rate: 
 
Nitrogen (Total Available) 0 lbs. 
 



Project No. 75-2(168), C.N. 21849f, Oreapolis Wetland Mitigation Bank H-1E 
11-20-06 

Seeding 
 

Subsection 803.02 in the Standard Specifications is amended to include the 
following: 
 

Type “Channel” 
Minimum 

Purity 

Broadcast or 
Hydraulic Seeder 

Application Rate in 
lb. of Pure Live 

Seed/Acre 

Approved 
Mechanical Drill 

Application Rate in 
lb. of Pure Live 

Seed/Acre 
Slender wheatgrass 85  2.5 
Bluejoint (Calamagrostis canadensis) 65  0.2 
Fox sedge (Carex vulpinoidea) 85  0.5 
Short-beaked sedge (Carex brevior) 75  0.75 
Soft-stem bulrush                (Schoenoplectus tabernaemontani) 80  0.75 
Giant burreed (Sparganium eurycarpum) 65  0.5 
Big bluestem – Pawnee, Roundtree, Bonanza 60  3 
Indiangrass – NE-54, Oto, Holt 90  3 
Switchgrass – Pathfinder, Blackwell,  
                                             Trailblazer 90  1.5 
Prairie cordgrass (Spartina pectinata) 75  0.25 
Beggartick (Bidens cernua) 90  0.25 
Oats/Wheat* 90  10 
*  Wheat in the fall 

 
All seed shall be origin Nebraska, adjoining states, or as specified.  A 
contractor proposing to use a substitute variety, or origin shall submit for 
the engineer’s consideration a seed tag representing the seed which shows 
the variety, origin and analysis of the seed. 
 
Rate of application of commercial inorganic fertilizer shall be: 
 
 Rate of Application 

per Acre (Minimum) 
Available Nitrogen (N2) 0 lbs. 
Available Phosphoric Acid (P2O5) 0 lbs. 
 
Rate of application of granular sulphur coated urea fertilizer shall be: 
 
Nitrogen (Total Available) 0 lbs. 
 
The contractor may, at his option, apply granular urea formaldehyde in lieu of the 
sulphur coated urea fertilizer at the following rate: 
 
Nitrogen (Total Available) 0 lbs. 



Project No. 75-2(168), C.N. 21849f, Oreapolis Wetland Mitigation Bank H-1E 
11-20-06 

 
Seeding 

 
Subsection 803.02 in the Standard Specifications is amended to include the 
following: 
 

Type “Emergent Wetland” 
Minimum 

Purity 

Broadcast or 
Hydraulic Seeder 
Application Rate 
in lb. of Pure Live 

Seed/Acre 

Approved 
Mechanical Drill 
Application Rate 
in lb. of Pure Live 

Seed/Acre 
Canada wildrye – Mandan, Neb./IA native 85  3 
Fowl manna grass (Glyceria striata) 75  0.2 
Awl-fruited sedge (Carex stipata) 85  1 
Short-beaked sedge (Carex brevior) 85  0.75 
Fox sedge (Carex vulpinoidea) 85  0.5 
Spike rush (Eleocharis palustris) 60  0.2 
Big bluestem – Pawnee, Bonanza, Roundtree 60  2.5 
Rice cutgrass (Leersia oryzoides) 50  0.25 
Arrowhead (Sagittaria latifolia) 80  3 
Water plantain (Alisma plantago-aquatica) 80  0.5 
Joe-pye weed (Eupatorium perfoliatum) 75  0.2 
Swamp milkweed (Asclepias incarnata) 90  0.2 
New England aster (Aster novae-angliae) 75  0.2 
Blue vervain (Verbena hastata) 75  0.2 
Water horehound (Lycopus americanus) 90  0.2 

 
All seeds shall be origin Nebraska, adjoining states, or as specified.  A contractor 
proposing to use a substitute variety shall submit for the engineer’s consideration 
a seed tag representing the seed, which shows the variety, origin and analysis of 
the seed. 
 
Rate of application of inorganic fertilizer shall be: 
 
 Rate of Application 

per 1000 SY (Min.) 
Available Nitrogen (N2) 0 lb. 
Available Phosphoric Acid (P2O5) 0 lb. 
 
Rate of application of granular sulphur coated urea fertilizer or urea-
formaldehyde fertilizer shall be: 
 
 Rate of application 

per 1000 SY (Min.) 
Nitrogen (Total Available) 0 lb. 
 



Project No. 75-2(168), C.N. 21849f, Oreapolis Wetland Mitigation Bank H-1E 
11-20-06 

 
Seeding 

 
Subsection 803.02 in the Standard Specifications is amended to include the 
following: 
 

Type “Tree Planting Areas” 
Minimum 

Purity 

Broadcast or 
Hydraulic Seeder 
Application Rate 
in lb. of Pure Live 

Seed/Acre 

Approved 
Mechanical Drill 
Application Rate 
in lb. of Pure Live 

Seed/Acre 
Virginia wildrye – Omaha, native 85  6 
Slender wheatgrass 85  2.5 
Canada wildrye – Mandan, Neb./IA native 85  5 
Fox sedge (Carex vulpinoidea) 85  0.5 
Prairie cordgrass (Spartina pectinata) 75  0.5 
Indiangrass – NE-54, Oto, Holt 75  4 
Big bluestem – Pawnee, Roundtree, Bonanza 60  4 
Switchgrass – Blackwell, Pathfinder,  
                                               Trailblazer 90  0.75 
New England aster (Aster novae-angliae) 90  0.2 
Blue flag iris (Iris virginica) 75  0.25 
Cup plant (Silphium perfoliatum) 75  0.4 
Oats/Wheat* 90  12 

 
*  Wheat in the fall 
 
All seeds shall be origin Nebraska, adjoining states, or as specified.  A contractor 
proposing to use a substitute variety shall submit for the engineer’s consideration 
a seed tag representing the seed, which shows the variety, origin and analysis of 
the seed. 
 
Rate of application of inorganic fertilizer shall be: 
 
 Rate of Application 

per 1000 SY (Min.) 
Available Nitrogen (N2) 0 lb. 
Available Phosphoric Acid (P2O5) 0 lb. 
 
Rate of application of granular sulphur coated urea fertilizer or urea-
formaldehyde fertilizer shall be: 
 
 Rate of application 

per 1000 SY (Min.) 
Nitrogen (Total Available) 0 lb. 
 



Project No. 75-2(168), C.N. 21849f, Oreapolis Wetland Mitigation Bank H5E 
  11-20-06 

 
Erosion Control 

 
Subsection 807.02 in the Standard Specifications is amended to include the 
following: 
 

Erosion Control 
Minimum 

Purity 

Approved 
Mechanical Drill 

Application Rate in 
lb. of Pure Live 
Seed/1000 SY 

Canada wildrye – Mandan, Neb./IA native 85 1 
Slender wheatgrass 85 0.75 
Perennial ryegrass – Linn 85 1.5 
Western wheatgrass – Flintlock, Barton 85 1.5 
Blue grama – NE, IA, KS 30 0.3 
Little bluestem – Aldous, Blaze, Camper 60 0.6 
Sideoats grama – Butte, El Reno, Trailway 75 1 
Sand dropseed (Sporobolus cryptandrus) 90 0.1 
Partridge pea – Platte, inoculated 90 0.2 
Purple prairie clover – Kaneb, inoculated 90 0.1 
Oats/Wheat* 90 4.5 

 
*  Wheat in the fall 

 
All seed shall be origin Nebraska, adjoining states, or as specified.  A 
contractor proposing to use a substitute variety, or origin shall submit for 
the engineer’s consideration a seed tag representing the seed which shows 
the variety, origin and analysis of the seed. 
 
Rate of application of commercial inorganic fertilizer shall be: 
 
 Rate of Application 

per Acre (Minimum) 
Available Nitrogen (N2) 8 or 9 lbs. 
Available Phosphoric Acid (P2O5) 23 or 24 lbs. 
 
Rate of application of granular sulphur coated urea fertilizer shall be: 
 
Nitrogen (Total Available) 0 lbs. 
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