
MEMORANDUM 
 
TO:  Programs, Projects, and Operations Subcommittee 
 
FROM:  Eric Williams, Natural Resources Planner 
 
SUBJECT: FY 2017 Urban Cost Share Programs 

 Urban Conservation Assistance Program 
 Urban Drainageway Program 
 Recreation Area Development Program 
 Trails Assistance Program 
 Lake Dredging Program 

 
DATE:  April 7, 2016 
 
The District solicited applications for the urban cost share programs (guidelines attached) 
from the various units of government in the District for the upcoming fiscal year. The 
following applications were received. 
 
Urban Conservation Assistance Program 
 
The Urban Conservation Assistance Program (UCAP) cost shares with units of government to 
solve relatively minor erosion, flooding, and stormwater management problems within their 
jurisdiction. The Policy Manual allows for Management approval of all applications.  
 
Douglas County, Health Center East Slope 
Parking lot renovation at the Health Department located at 42nd & Woolworth Ave has altered 
drainage patterns, resulting in concentrated runoff and increased erosion of adjacent areas. 
A turf mat-reinforced swale will be constructed, which will mitigate erosion, enhance 
infiltration and reduce runoff volumes. 
 
Fort Calhoun, City Park 
Missouri River Tributary 2.1 currently divides West Market Square Park into two separate 
areas, with steep slopes on the existing channel which are not maintainable and are subject 
to erosion. It is proposed to raise the flowline through much of the channel by approximately 
3 feet, and decrease slopes to approximately 5:1 to allow maintenance of the area. The 
existing headwall will be replaced with a drop structure near 15th Street. This project is 
supported in the City’s strategic plan as highlighted in Chapter 6 in the “Topics Identified 
During the Strategic Planning Session” adopted on September 21, 2015. 
 
 
 

Agenda Item: 11.c.-11.g.



Herman, Park Drainage 
Drainage from farmland to the west of town is causing damage during larger rain events. The 
Village plans to construct an approximately 500’ earth berm along the west edge of the park 
to direct water down to the drainage ditch at the lower portion of the park. 
 
Metropolitan Community College, Bioretention 
MCC is constructing a significant expansion at the Fort Omaha Campus, including new 
buildings and parking facilities. Detention basins are being included to help with storm water 
runoff quality and quantity. Basin construction is nearly complete, and cost share is 
requested to help provide plugs of local and appropriate plant species which have a greater 
establishment rate and more significant water quality improvement than just seeding the 
basin. 
 
Omaha, Raven Oaks Erosion Repair 
Erosion has occurred along a small drainageway coming out of the neighborhood, exposing a 
stormwater pipe and destabilizing the channel slopes. The banks will be re-graded to a more 
stable slope, the pipe outlet will be reconstructed, and the channel bottom will be stabilized. 
 
Sarpy County, South Papio Creek west of 168th Street 
Steep creek banks and changes in channel location along the South Papio Creek are 
threatening the roadway and bridge at 168th Street. It is expected that significant stabilization 
work will be needed along this urban drainageway in the future, but immediate action is 
needed to repair short-term damage while additional study and design is completed. 
 
SID 380 (Douglas County) Cherry Ridge, Channel Improvement 
Bank erosion along a tributary to the Big Papio Creek has caused damage to property, and 
has made the backyards for multiple homes unsafe. The bank will be reconstructed using 
either gabion baskets, or concrete block wall, to restore and protect the bank from future 
damage. 
 
SID 503 (Douglas County) Silverleaf Estates, Channel Improvement 
Drainage through a creek to the east of 190th & Hamilton has caused erosion along the banks 
and impacted adjacent property owners. The bank will be reconstructed using either gabion 
baskets, or concrete block wall, to restore and protect the bank from future damage. 
 
The FY 2016 budget included $138,000 for new projects in this program. The following table 
summarizes the FY 2017 applications. 
 
 
 
 
 



Sponsor  Total Estimated Cost  FY 2016 Cost Share Request 

Douglas County, Health Center Slope  $35,640 $21,384

Fort Calhoun, City Park  $94,204 $30,000

Herman, Park Drainage  $10,000 $6,000

MCC, Bioretention  $64,480 $30,000

Omaha, Raven Oaks Erosion Repair  $150,000 $30,000

Sarpy County, South Papio at 168th St  $50,000 $30,000

SID 380, Cherry Ridge Channel  $50,000 $30,000

SID 503, Silverleaf Estates Channel  $75,000 $30,000

Total $529,324 $207,384

 
 It is recommended that the Subcommittee recommend to the Board of Directors that 

the applications from Douglas County for $21,384, Fort Calhoun for $30,000, Herman 
for $6,000, Metropolitan Community College for $30,000, Omaha for $30,000, Sarpy 
County for $30,000, SID 380 for $30,000, and SID 503 for $30,000, for a total of $207,384 
be approved, subject to funding in the FY 2017 Budget. 

 
Urban Drainageway Program 
 
The Urban Drainageway Program (UDP) cost shares with units of government to rehabilitate 
major urban drainageways within their jurisdiction. The cost share rate varies depending on 
the level of rehabilitation. This program was redefined by the Board in 2011. Board approval 
is required on all applications. 
 
This project was previously approved by the Board with cost share components in FY 2016. 
 
The City of Omaha has requested assistance for Hell Creek Rehabilitation at Westwood Lane. 
This project will remove the broken and degrading concrete liner from the channel, and 
improve the ecological condition of the creek through biologically-based engineering 
practices. Replacement of four road culverts will provide greater hydraulic capacity in the 
area. The total cost of this project is $3,800,000 and the City is requesting a total of $900,000, 
with $300,000 in FY 2016, 2017, and 2018. 
 
New program applications were received and are outlined below. 
 
Omaha, Barrington Park Bank Restoration 
During a significant rain event in May 2015, the bank along the north branch of the West 
Papio Creek through Barrington Park near 168th & Dodge eroded and caused the closure of 
this section of the West Papio Trail. Approximately 250 feet of the east bank of the creek will 
be reconstructed, stabilized and reinforced with geogrid and riprap. 
 
 



Omaha, Hillsdale Drainage Swale Improvements 
Erosion is occurring thru the existing swale near 156th & F Street due to high velocity flows. 
Soil and vegetation loss downstream of the existing buried gabion baskets is increasing. 
Multiple drop structures will be constructed along with energy dissipation at key locations to 
reduce erosion along the drainageway. 
 
Omaha, Mill Creek at 48th Street 
An open channel urban drainageway connects the outfall of a 72-inch stormsewer to Mill 
Creek, stretching approximately 350 feet. The channel has experienced erosion, causing 
separation of a section at the end of the sewer, exposing a buried sanitary sewer, and 
threatening gas pipelines which cross above the channel. Drop structures, channel 
stabilization, grading, and energy dissipation are expected to be needed, final design will 
determine specifically what measures will be constructed in this channel. 
 
Omaha, Oakbrook Park 
A 60‐inch storm sewer outfall that drains approximately 188 acres is causing streambank 
erosion and channel slope degradation in a drainageway near 108th & Blondo. The existing 
storm sewer outfall is now located about eight feet above the channel. As the streambed 
eroded with high flow velocity, the streambanks became increasingly vertical leading to 
slope stability problems and mass failure. Final design will determine what combination of 
stormsewer and channel reconstruction is appropriate for this location. Funding would apply 
to the open channel portion of the project. 
 
Papillion, Portal Road 
A major drainageway connecting to the West Papillion Creek shows severe erosion and 
degradation, with head cutting and bank erosion threatening the box culvert outlet at Portal 
Road near 96th Street. Cost share on a previous project helped stabilize the drainageway 
downstream, and additional property rights now allow for the project to be completed 
through this section. Energy dissipation at the outlet of the box culvert will help decrease 
velocity of stormwater, and protect the previously completed work. 
 
SID 162 (Sarpy County), Mission Creek Phase 4 
Channel bank erosion along the east bank of Mission Creek is occurring near 164th & Harrison 
Street, and will eventually threaten the concrete trail through the park. Multiple previous 
phases of construction on this project have been completed, with funding from the NRD on 
Phase 1, and Phase 2. In order to stabilize this section, gabion baskets will be installed 
around the outer bend in the creek along the toe of the bank. 
 
The FY 2016 budget included $300,000 for new projects in this program. The following table 
summarizes the FY 2017 applications. 
 
 



Sponsor  Total Estimated Cost  FY 2016 Cost Share Request 

Omaha, Hell Creek (year 2 of 3)  $3,800,000 $300,000

Omaha, Barrington Park Bank  $178,532 $71,413

Omaha, Hillsdale Swale Improvement  $120,445 $48,178

Omaha, Mill Creek at 48th Street  $300,000 $120,000

Omaha, Oakbrook Park  $936,120 $374,400

Papillion, Portal Road at RR Crossing  $242,805 $97,122

SID 162, Mission Creek Phase 4  $152,600 $61,040

Total $5,730,502 $1,072,153

 
 It is recommended that the Subcommittee recommend to the Board of Directors that 

the applications from Omaha for $71,413, Omaha for $48,178, Omaha for $120,000, 
Omaha for $374,400, Papillion for $97,122, and SID 162 for $61,040, for a total of 
$1,072,153 be approved, subject to funding in the FY 2017 Budget. 

 
Recreation Area Development Program 
 
The Recreation Area Development Program (RAD) cost shares with communities to develop 
and improve recreation areas within their jurisdiction. The cost share rate is 50%. On projects 
requesting more than $20,000, the Policy Manual requires Board approval. On all others, 
Management has approval authority. 
 
Applications have been received and are outlined below. 
 
Omaha, Pollinator Park Phase 1 
The Omaha Parks Department received a donation of 21 acres of land north of Pacific Street 
along the West Papillion Creek. This long, narrow stretch of land will be redesigned into 
native grass and wildlife habitat, with phase 1 in 2016. The park will include three sections; 
Entry area, Exploration Meadow with a natural trail, and a Preserve with prairie grasses. 
 
Papillion, Halleck Park Fields 
Due to increased demand for athletic field space, additional multi-sport fields are being 
considered at the east end of Halleck Park, west of 72nd Street. These fields match the goals 
from the Papillion Parks Plan, and would be located directly next to the West Papio Trail. 
 
The FY 2016 budget amount for new projects in this program was $100,000. The following 
table summarizes all of the FY 2017 applications. 
 

Sponsor  Total Estimated Cost  FY 2016 Cost Share Request 

Omaha, Pollinator Park Phase 1  $141,500 $50,000

Papillion, Halleck Park Fields  $5,000 $2,500

Total $146,500 $52,500



 It is recommended that the Subcommittee recommend to the Board of Directors that 
the Recreation Area Development Program applications from Omaha for $50,000, and 
Papillion for $2,500, for a total of $52,500 be approved, subject to funding in the FY 
2017 Budget. 

 
Trails Assistance Program 
 
The Trails Assistance Program cost shares with sponsors on trail projects to provide 
recreation and active transportation opportunities in the District. The cost share rate is 50% 
of the local share. All projects require Board approval. 
 
Omaha, Riverfront Trail Phase 4 
Riverfront Trail began over ten years ago and is receiving partial federal funding. Phase 4 will 
complete the trail from Heartland of America Park in downtown Omaha north to the Douglas-
Washington County Line. This one mile section will connect Millers Landing Park at 151 
Freedom Park Road to Kiwanis Park at 1524 East Locust Street. The second portion of the 
project involves the construction of the Levi Carter Park Trail.  This trail allows access to the 
Riverfront Trail at two locations thereby allowing more users access to the trail system in 
Omaha and Carter Lake. This trail segment is covered in the master plan of Levi Carter Park. 
 
Papillion, Walnut Creek Recreation Area Connector 
Funding for this project has been approved in previous years through the Trails Assistance 
Program. Design review, federal funding, and other challenges have caused delay in 
construction for multiple years. At this time, Papillion has a construction contract with work 
set to begin on July 25, 2016 and allowing 70 working days. The project will provide increased 
access to Walnut Creek Recreation Area, with a connection from the neighborhood trail 
network. An underpass at Schram Road will allow active transportation and recreation 
access across this busy street. 
 
Walthill, Wellness Trail Phase 2 
Following the construction of Phase 1 which included NRD cost share, Walthill is proceeding 
with Phase 2 of the combined Wellness Trail. This segment will be around the west side of the 
ballfield, and matches the objectives of the Comprehensive Plan 2014-2024. 
 
The FY 2016 budget amount for new projects in this program was $328,675. The following 
table summarizes all of the FY 2017 applications. 
 

Sponsor  Total Estimated Cost  FY 2016 Cost Share Request 

Omaha, Riverfront Trail Phase 4  $1,523,480 $414,374

Papillion, Walnut Creek Connector  $1,017,471 $101,747

Walthill, Wellness Trail Phase 2  $80,784 $40,392

Total $2,621,735 $556,513



 It is recommended that the Subcommittee recommend to the Board of Directors the 
applications from Omaha for $414,374, Papillion for $101,747, and Walthill for 
$40,392, for a total of $556,513 be approved, subject to funding in the FY 2017 Budget. 

 
Lake Dredging Program 
 
The Lake Dredging Program cost shares with communities to remove accumulated sediments 
form public recreation lakes. The cost share rate is 50%, up to a maximum of $100,000. All 
applications require Board Approval. 
 
Omaha, Fontenelle Park Lagoon 
This dredging will be a component of larger project throughout Fontenelle Park, designed to 
have positive impacts on stormwater quality as well as reduction in peak flow. The entire 
park is being re-designed and re-constructed. Planned elevations in the lake have been 
approved by NGPC to provide adequate depth for fish stocking purposes, but additional 
depth from dredging is recommended to provide ideal fish habitat. The new lagoon bottom is 
designed to provide improved conditions for fish as well. 
 
The FY 2016 budget amount for new projects in this program was $10,412. The following table 
summarizes all of the FY 2017 applications. 
 

Sponsor  Total Estimated Cost  FY 2016 Cost Share Request 

Omaha, Fontenelle Park Lagoon  $286,000 $100,000

Total $286,000 $100,000

 
 It is recommended that the Subcommittee recommend to the Board of Directors that 

the application from Omaha for $100,000 be approved, subject to funding in the FY 
2017 Budget. 
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Urban Conservation Assistance Program – Attachment A 

Description of Problem 

The existing West Market Square Park located south and west of the intersection of 15th Street and 

Monroe Street in Fort Calhoun is intersected by Missouri River Tributary 2.1 that currently divides the 

park into two areas.  The existing channel has steep side banks that are not maintainable and are subject 

to erosion concerns as illustrated in the attached photos.  In addition, the current cross section of the 

channel is not conducive to a park setting and presents a safety hazard to young children.  

Connecting the two areas of the park is an existing culvert with a walkway above.  The walkway 

structure is in disrepair as well as the width of the walkway does not meet ADA standards.  The existing 

headwall structure near 15th Street is also in disrepair and needs replaced. 

The tributary receives upland runoff from a contributing area of approximately 110 acres as well as it 

receives urban stormwater drainage from the street intersection at 16th and Monroe.  The tributary is in 

an existing designated Zone AE floodplain.  The park and any areas subject to improvement are owned 

by the City of Fort Calhoun. 

  



Urban Conservation Assistance Program – Attachment B 

Proposed Solution 

The City of Fort Calhoun contracted with JEO Consulting Group in the summer of 2015 to explore 

alternatives to alleviate erosion and safety concerns with the tributary in the West Market Square Park 

as well as develop solutions to the crossing and headwall structures.  The project was conducted as an 

intern project by JEO free of charge to the City over the course of the summer.  A group of four college 

students led the effort to investigate alternatives and develop the current preliminary plans for the 

improvements.  The City is currently pursuing funding and conducting the necessary permitting to make 

the community betterment project a reality. 

It is proposed to raise the flowline through much of the channel by approximately three (3) feet and 

then soften the side slopes of the channel to approximately a 5:1 slope.  These improvements will allow 

for a maintainable side slope that will be grassed as well as achieve a walkable slope from each side of 

the park.  The existing channel crossing structure will be removed and in its place will be a low head 

stream crossing with a sidewalk.  The low head stream crossing structure will detain minor flow events 

to achieve a minimal level of water quality improvement as well as provide an ADA accessible slope on 

the sidewalk crossing.   

The existing headwall structure will be replaced with a drop structure to convey the stormwater into the 

existing culvert underneath 15th Street.  In the area directly adjacent to the drop structure it is proposed 

to utilize a mixture of native grasses and other plantings for stream bank protection and to provide an 

additional aesthetic quality to the park. 

The project has received authorization from the Corp of Engineers for a Nationwide Permit No. 43 to 

authorize the grading work in the channel.  JEO is currently finalizing the modeling effort for the 

floodplain permit and has indicated that the improvements can be designed to limit a rise of less than 

one foot to meet the City’s current floodplain ordinance.  This project is supported in the City’s strategic 

plan as highlighted in Chapter 6 in the “Topics Identified During the Strategic Planning Session” adopted 

on September 21, 2015. 



 

 











OPINION OF CONSTRUCTION COST

FORT CALHOUN

WEST MARKET SQUARE PARK

JEO PROJECT #131216.08

Item # Description Unit Quantity Unit Price Total

1 Mobilization and Bonding LS 1 $5,000.00 $5,000

2 General Clearing and Grubbing LS 1 $1,000.00 $1,000

3 Remove Tree EA 4 $850.00 $3,400

4 Remove Tree Stump EA 2 $275.00 $550

5 Remove Headwall and Handrail LS 1 $750.00 $750

6 Remove Existing Bridge Structure LS 1 $750.00 $750

7 Plug and Abandon in Place Existing 24" HDPE Storm Pipe LS 1 $500.00 $500

8 Remove Sidewalk SF 820 $2.00 $1,640

9 Earthwork Measured in Embankment (Established Quantity) CY 580 $30.00 $17,400

10 Remove and Relocate Grill LS 1 $200.00 $200

11 Remove and Relocate Yard Hydrant EA 1 $500.00 $500

12 Relocate Electricity LS 1 $1,500.00 $1,500

13 4'' Concrete Sidewalk SF 1,300 $12.00 $15,600

14 24" CMP Storm Pipe LF 38 $66.00 $2,508

15 24" CMP Flared End Section EA 1 $445.00 $445

16 48" RCP Storm Pipe LF 8 $250.00 $2,000

17 15" CMP Storm Pipe LF 24 $40.00 $960

18 15" CMP Flared End Section EA 4 $300.00 $1,200

19 Rock Riprap, NDOR Type A TONS 2 $100.00 $200

20 Install Decorative Limestone Boulders with Filter Fabric TONS 11 $150.00 $1,650

21 Adjust Manhole to Grade EA 1 $250.00 $250

22 Connect to Existing Manhole EA 1 $1,000.00 $1,000

23 Cast-in-Place Concrete for Inlet Structure LS 1 $7,000.00 $7,000

24 Handrail LS 1 $1,000.00 $1,000

25 Cut Off Wall LS 1 $2,000.00 $2,000

26 Seeding, Fertilizer and Mulch ACRE 3 $2,500.00 $7,500

27 Erosion Control Measures LS 1 $2,000.00 $2,000

$78,503

$15,701

$94,204Total Construction

Subtotal of Construction

20% Contingency
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Urban Conservation Assistance Program – Application Form 

 

Project name __________________________________________________________________ 

Project location (attach location map) ______________________________________________________ 

Sponsor organization __________________________________________________________________ 

Sponsor address __________________________________________________________________ 

 City ________________________ State _______  ZIP _________ 

Contact person ______________________________________________________ 

Title ______________________________________________________ 

Email address _________________________________ Daytime phone _____________________ 

 

Description of problem (attach additional sheets as needed) 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

Proposed solution (attach additional sheets as needed) 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

Total estimated cost $  ________________  Cost share request $  ________________  

 

____________________________________  ____________________  
Signature       Date 

 
____________________________________  
Title 

Fort Omaha Campus Expansion bioretention garden

30th & Sorensen, Omaha, NE

Metropolitan Community College

5300 North 30th

Omaha

Lindsay Neemann

Architectural Coordinator

NE 68111

lneemann1@mccneb.edu 402-457-2598

See attached.

See attached word document and construction drawings.

$64,480 $30,000

3/29/2016

Architectural Coordinator
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March 18, 2016 

 

Mr. Eric Williams 

Natural Resources Planner 

Papio‐Missouri River Natural Resources District 

8901 S. 154th Street 

Omaha, NE 68138‐3621 

 

RE:   Raven Oaks Erosion Repair Project 

NRD Urban Conservation Assistance Program Grant Application Submittal 

 

Dear Mr. Williams, 

 

Enclosed please find the following material intended for the application of the District’s Urban 

Drainageway Program grant for the above‐referenced project in Omaha: 

 

1. Completed Application Form 17.0A for the Urban Conservation Assistance Program 

2. Attachment A:  Location map 

3. Attachment B:  LiDAR information for the project area 

 

Description of the Problem  

 

The Raven Oaks neighborhood is located in north central Omaha, northeast of 60th Street and State 

Street.  The area was developed for single family residential homes in the mid 1960’s.  The area of 

erosion in question is located at a storm sewer outlet southeast of 52nd Avenue and Willit Street (See 

Attachment A).  It is in this location that a corrugated metal pipe (CMP) storm sewer outlets into an 

open drainage channel in a heavily wooded outlot, which is owned by the City of Omaha.  The CMP 

storm sewer in question collects stormwater runoff from a small area (approximately 2.3 acres) near the 

intersection of 52nd Avenue and Willit Street, and conveys the runoff east approximately 200 feet where 

it discharges into an open channel.  At the time the pipe was constructed, it is assumed that it 

discharged directly to the ground surface, however, due to highly erodible soils and a steep grade 

downstream from the pipe discharge, the downstream channel has eroded significantly.  Currently, the 
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CMP pipe discharge is approximately 20 feet above the channel flowline.  Headcutting and continued 

erosion have caused a significant portion of the CMP pipe to be exposed (See Figure 1 and 2).   

 

Continued erosion to the west has the potential to cause significant damage to private property.  

Further degradation of the channel will cause further loss of trees and habitat in this wooded area.   

 

 
 

Figure 1. Looking northeast to suspended CMP pipe and eroded channel. 
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Figure 2. Looking west to exposed CMP pipe and eroded channel. 

 

Proposed Solution 

 

This project is in a very early stage, and has not undergone a detailed study.  As part of the solution, it 

will be necessary to rebuild a portion of the existing CMP pipe that has been exposed and is structurally 

compromised.  The downstream channel will be stabilized, and may require grade control structures.  

Some tree removal will be necessary to access the site and stabilize the channel, but tree removal will 

be kept to the minimum necessary to complete the project.   

 

Cost Estimate 

 

The current cost estimate is based on a very preliminary estimate of the amount of storm sewer 

reconstruction, grading, and stabilization that will be necessary.  That estimate is $150,000.  It’s very 

likely that this estimate will change as detailed design alternatives are developed, however the 

maximum NRD contribution for this assistance program is 60% of the actual costs, up to a maximum of 

$30,000.  The maximum of $30,000 is being requested because the actual project costs will almost 

certainly be greater than $50,000.    
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Form 17.0 A  Updated 2015-02-12 

 

 

Urban Conservation Assistance Program – Application Form 

 

Project name __________________________________________________________________ 

Project location (attach location map) ______________________________________________________ 

Sponsor organization __________________________________________________________________ 

Sponsor address __________________________________________________________________ 

 City ________________________ State _______  ZIP _________ 

Contact person ______________________________________________________ 

Title ______________________________________________________ 

Email address _________________________________ Daytime phone _____________________ 

 

Description of problem (attach additional sheets as needed) 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

Proposed solution (attach additional sheets as needed) 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

Total estimated cost $  ________________  Cost share request $  ________________  

 

____________________________________  ____________________  
Signature       Date 

 
____________________________________  
Title 

South Papillion Creek West of 168th Street

Banks of South Papillion Creek, see attached map

Sarpy County Public Works

15100 S 84th Street

Papillion

Michael Kosa

Civil Engineer

NE 68046

MKosa@Sarpy.com (402) 537-6924

Significant erosion has been occurring to the creek's banks.
Continued erosion could undercut the roadway surface. See attached
photos.

Generate an initial study for 1.0 miles of creek adjacent to
urbanized areas to determine erosion mitigation recommendations.
See attached description.

50,000 30,000

Dennis Wilson 2016/03/18

Sarpy County Engineer



9,027
Distance

South Papillion Creek Study Limits

This product  is for informational  purposes and may not have
been  prepared  for,  or  be  suitable  for  legal,  engineering,  or
surveying  purposes. Users  of  this  information  should  review
or  consult  the  source  records  and  information  sources  to
ascertain the usability of the information.

6,8021: Feet

5670

Legend

1210 Golden Gate Dr.

Papillion, NE 68046

maps.sarpy.com

Sarpy County GIS

Suite 1130

283 1134

Location
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#8 Proposed Improvements. 

The intent of this assistance request is to fund a study that will identify solutions to the erosion issues 

shown in the photos and described in item 7.  Once the study is complete, the County plans to initiate 

final design plans for improvements to the creek adjacent to the roadway to protect the roadway from 

future erosion.  The expectation is that this study will be completed and the County will submit for 

assistance under the Urban Drainageway Program next year to secure funding for the construction 

phase of the project.  Per discussions with Eric Williams at NRD, we suspect that the required 

rehabilitation work will be a Level 2 Urban Drainageway Program project.  Study will include immediate 

suggestions to stabilize the highly unstable areas and long-term solutions for the overall channel. 
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Form 17.0 A  Updated 2015-02-12 

 

 

Urban Conservation Assistance Program – Application Form 

 

Project name __________________________________________________________________ 

Project location (attach location map) ______________________________________________________ 

Sponsor organization __________________________________________________________________ 

Sponsor address __________________________________________________________________ 

 City ________________________ State _______  ZIP _________ 

Contact person ______________________________________________________ 

Title ______________________________________________________ 

Email address _________________________________ Daytime phone _____________________ 

 

Description of problem (attach additional sheets as needed) 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

Proposed solution (attach additional sheets as needed) 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

Total estimated cost $  ________________  Cost share request $  ________________  

 

____________________________________  ____________________  
Signature       Date 

 
____________________________________  
Title 

2016 Channel Improvements

116th & Ida Street

SID 380, Cherry Ridge / Cherry Ridge West

11440 West Center Road

Omaha

Robert Czerwinski

Municipal Services Department Manager

NE 68144

bczerwinski@eacg.com 402.510.1329

See attached sheet

See attached sheet

50,000 30,000

ROBERT F. CZERWINSKI 3/18/2016

Municipal Services Dept. Manager











Form 17.0 A  Updated 2015-02-12 

 

 

Urban Conservation Assistance Program – Application Form 

 

Project name __________________________________________________________________ 

Project location (attach location map) ______________________________________________________ 

Sponsor organization __________________________________________________________________ 

Sponsor address __________________________________________________________________ 

 City ________________________ State _______  ZIP _________ 

Contact person ______________________________________________________ 

Title ______________________________________________________ 

Email address _________________________________ Daytime phone _____________________ 

 

Description of problem (attach additional sheets as needed) 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

Proposed solution (attach additional sheets as needed) 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

Total estimated cost $  ________________  Cost share request $  ________________  

 

____________________________________  ____________________  
Signature       Date 

 
____________________________________  
Title 

2016 Channel Improvements

180th & Old Lincoln Hwy

SID 503, Silverleaf Estates / West Dodge Station

11440 West Center Road

Omaha

Robert Czerwinski

Municipal Services Department Manager

NE 68144

bczerwinski@eacg.com 402.510.1329

See attached sheet

See attached sheet

75,000 30,000

ROBERT F. CZERWINSKI 3/18/2016

Municipal Services Dept. Manager



URBAN CONSERVATION ASSISTANCE PROGRAM – APPLICATION FORM 
 
 
Description of problem –  
 
A segment of the Papillion Creek bordering Silverleaf / West Dodge Station (SID 
503) has experienced significant bank sloughing and erosion on the east bank. 
This erosion has impacted adjacent private property owners.  
 
Proposed solution –  
 
With the limited site access, the proposed solution consists of the placement of 
gabion baskets and/or solid 3’x3’x6’ concrete blocks with placement and 
compaction of embankment material behind wall to return bank to original 
condition.    
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Urban Drainageway Program – Application Form 
Barrington Park Bank Failure Restoration 
 
 
Description of Problem: 
 
Approximately 250 foot section of the east bank along the West Papillion Creek in Barrington Park experienced 
cantilever failure of the embankment adjacent to the trail during a rainstorm in early May 2015, causing the closure of 
a section of the West Papio Trail.  The site has historically experienced erosion, due to its location along a bend in 
the creek.  Existing riprap is located at the site, but not enough upstream to prevent this erosion.  The project will 
stabilize the east creek bank and protect the adjacent trail and residences. 
 
 
Proposed Solution: 
 
The project involves the reconstruction of approximately 250 feet of existing creek bank along the West Papillion 
Creek in Barrington Park.  The bank will be reconstructed with earthen fill, reinforced with geo-grid every 2 feet 
vertically.  Nebraska Department of Roads Type B Riprap (D50=9.9 inches will be installed along the lower portion of 
the bank.  A vegetated upper bank will be constructed with seeding and a turf reinforcement mat.  The creek bank will 
be reconstructed tat a 2:1 to 4:1 slope. 
 
 
Project Costs 
 Design:   $  26,625.00 
 Topographic Survey: $    5,770.00 
 Construction:   $ 137,550.00 
 Contract Administration: $     8,587.00 
 Total Project Costs:  $ 178,532.00 
 
Project Schedule 
Bids Opened:   9 March 2016 
Award Contract (City Council): Late April 2016 
Estimated Completion Date: Late July 2016 







 
Looking South on the West Papio Trail. 

 
 

 
Looking South – Approaching Bank Failure Area. 
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Looking South at Bank Failure Area. 

 
 

 
Looking North at Bank Failure Area 
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Looking Upstream of West Papillion Creek from Bank Failure. 

 
 

 
Looking North – Closeup of Bank Failure. 
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Looking Upstream of West Papillion Creek from Bank Failure. 

 
 

 
Looking West across West Papillion Creek into Bluestem Prairie Preserve. 
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Looking Downstream of West Papillion Creek from Bank Failure. 
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Barrington Park Bank Failure  

Applicant’s Name:  Dennis Bryers  

Site Photos     1 of 2 

 

Photo 1:  Looking North Along the Trail (May 2015) 

 

Photo 2:  Looking North Along the Trail, Creek is shown on the Left (May 2015) 

   



Barrington Park Trail Creek Bank Restoration  

Applicant’s Name:  Dennis Bryers  

Site Photos     2 of 2 

 

 

Photo 3:  Looking South Along the Trail (January 2016) 
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March 18, 2016 

 

Mr. Eric Williams 

Natural Resources Planner 

Papio‐Missouri River Natural Resources District 

8901 S. 154th Street 

Omaha, NE 68138‐3621 

 

RE:   Mill Creek at 48th Street Channel Stabilization Project 

NRD Urban Drainageway Program Grant Application Submittal 

 

Dear Mr. Williams, 

 

Enclosed please find the following material intended for the application of the District’s Urban 

Drainageway Program grant for the above‐referenced project in Omaha: 

 

1. Completed Application Form 17.17A for the Urban Conservation Assistance Program 

2. Attachment A:  Location map 

3. Attachment B:  LiDAR information for the project area 

 

Description of the Problem  

 

Mill Creek is a major urban drainageway located in north Omaha.  The proposed channel stabilization 

project is located within a tributary to the Mill Creek drainageway, and is located just southwest of the 

intersection of McKinley Street and North 48th Street (See Attachment A).  The open channel tributary is 

only approximately 350 feet long from the upstream end to the downstream confluence with Mill Creek.  

The upstream end of the tributary is a 72‐inch storm sewer outlet, which collects runoff from the area 

north of the tributary, and includes McKinley Street.  The channel downstream of the storm sewer pipe 

outlet has degraded, and is showing evidence of bank erosion and scour (See Figure 1).  Several utilities 

which cross this channel are being threatened by the channel degradation.  The utilities include two gas 

pipelines which cross the stream well above the channel flowline, and a sanitary sewer, which was 

originally below the channel flowline, but has recently been exposed and is visible in the channel bottom 



2 
 

(See Figure 2).  In addition to the exposed utilities in the channel, the degradation has also caused the 

outlet storm sewer pipe to be elevated in relation to the channel bottom, which has led to separation of 

the pipe joints (See Figure 3).   

 

Continued channel erosion and degradation will cause further bank failure, vegetation loss, and will 

threaten a number of existing utilities as described above.   

Figure 1. Looking south (downstream) in tributary. 

Figure 2. Looking north (upstream) in tributary.  Exposed sanitary sewer can be seen in lower left 

of photo, with two gas lines (white) in the upper right.   
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Figure 3. 72‐inch storm sewer outlet showing separation at joints. 
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Proposed Solution 

 

This project is in a very early stage, and has not undergone a detailed study.  The proposed solution is to 

stabilize the eroded channel, potentially with grade control structures that would have the dual benefit 

of stabilizing the channel and protecting existing infrastructure.  With the high flowrate and velocity 

exiting the storm sewer system, it is likely that energy dissipation at the pipe outlet will be necessary to 

reduce the energy in the channel and prevent further erosion.   

 

Cost Estimate 

 

The current cost estimate is a preliminary estimate based on the anticipated clearing, grading, and 

stabilization that will be necessary.  That estimate is $300,000.  Because no detailed plans have been 

developed yet, this estimate is likely to change as design progresses.  Based on past history of similar 

projects, this estimate is believed to be representative of the scope of the project. 

 

Construction Implementation Schedule 

 

The City of Omaha Public Works Department has included this project in its anticipated list of 

construction projects for the 2017 construction season.  

 

Environmental Acceptability Statement 

 

A review of the EPA’s NEPAssist mapping tool did not show any EPA facilities or sites that are subject to 

environmental regulation in the project area.  During design, the engineer will further investigate 

environmental resources on the site at a more detailed level. 

 

Preliminary Survey and Design Information  

 

A traditional topographic survey of the area has not yet been performed.  The 2010 LiDAR data for the 

project area is being used for preliminary surface information, and has been included as Attachment B. 

This data is useful for conceptual‐level design and for determining tributary drainage areas, but more 

detailed information will be necessary for final design and construction.  The City of Omaha will 

undertake a topographic survey of the area in conjunction with project design.     

 

Additional Sponsor Responsibilities 

 

The City of Omaha Public Works Department will administer the engineering design contract. We will 

obtain temporary and permanent construction easements as necessary for accessing the City‐owned 

property on which the project will occur. We will comply with all local, state and federal laws and obtain 

any permits necessary for construction of this project. We also concur that the City shall hold and save 

the District free from damages or claims due to the design, construction, operation and maintenance of 

this project as required from the subsequent agreement between the City and the District. The City also 
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March 18, 2016 

 

Mr. Eric Williams 

Natural Resources Planner 

Papio‐Missouri River Natural Resources District 

8901 S. 154th Street 

Omaha, NE 68138‐3621 

 

RE: OPW 52828 – Oakbrook Channel Stabilization Project 

       NRD Urban Drainageway Program Grant Application Submittal 

 

Dear Mr. Williams, 

 

Enclosed please find the following material intended for the application of the District’s Urban 

Drainageway Program grant for the above‐referenced project in Omaha: 

 

1. Completed Form 17.17 for the Urban Drainageway Program Special Project Request Application 

2. Location maps 

3. LiDAR information for the project area 

4. Preliminary cost estimate 

5. Alternative design sheets 

6. This letter 

 

Description of the Problem  

 

The Oakbrook Channel project is located southwest of the intersection of North 108th and Blondo 

Streets and  northeast of Oakbrook Park (See Figure 1).  A 60‐inch storm sewer outfall that drains 

approximately 188 acres is causing streambank erosion and channel slope degradation in the 

drainageway. The existing storm sewer outfall is now located about eight feet above the channel 

thalweg as shown in Photograph 1. The erosion has occurred due to high exit velocities from the culvert 

displacing the moderately erosive soils and decreasing vegetative cover. As the streambed eroded with 

high flow velocity, the streambanks  became increasingly vertical leading to slope stability problems and 

mass failure (See Photographs 2 and 3).  The erosion is encroaching on several residences next to the 

channel as shown in Photograph 4. The sloughing in this area is also likely due to saturated stream banks



 from active springs. There is also a high voltage power line tower on the left bank approximately 45 feet 

downstream from the existing outfall, which should not be adversely impacted by the project activities. 

 

The City of Omaha contracted with FYRA Engineering in 2015 to investigate potential solutions to the 

problem. After completing the preliminary alternatives study in August 2015, the City contracted with 

the engineering consultant to complete the final design and construction documents for the selected 

alternative or combination of alternatives. 

 

This project primarily involves work to provide channel bank stabilization, which is why the City is 

requesting Level 3 (Stabilization) for the project eligibility level of design and a 40% cost share through 

the use of Urban Drainageway Program funds.  Recent site photographs show that additional damage 

has occurred since the preliminary study and the engineering consultant is assessing the project extents. 

Stabilization efforts may need to extend further downstream which would potentially increase 

construction and project costs from the estimates in the preliminary study. The construction cost 

estimate is expected to be refined before the District’s FY 2017 budgeting process. 

 

This project is part of a larger study area that focuses on two drainageways that flow to the Big Papillion 

Creek (See Figure 2).  Along these two drainageways there are multiple locations that have erosion and 

channel stabilization issues that are anticipated to require construction activities in the future. This 

project will help stabilize the area and prevent further degradation while allowing the future 

downstream projects to rehabilitate the stream.  

 
 

Photograph 1. Looking north towards existing culvert outlet and failed RCP pipe segments. 
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Photograph 2. Looking southwest at the channel downstream of culvert. 

 
Photograph 3. Looking northwest at a typical stream bank section. 
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            Photograph 4. Looking northwest at neighboring properties on right stream bank. 

 

Proposed Solution 

 

After the completion of the preliminary study, it was anticipated that a hybrid of Alternatives 1 and 4 

would be selected for the final design. The topographic survey, geotechnical investigation and 

wetland/stream delineation (which are all in progress) will be used to develop the final design and 

construction plans. 

 

Alternative 1 includes extending the existing 60‐inch RCP storm sewer to the northern extents of 

Oakbrook Park.  To remediate the streambank erosion, the channel would be filled with imported soil or 

potentially soil from the channel’s left bank. Sheet pile breaks would be used to create step pools in 

three locations to reduce the slope of the overland swale.  A swale would be created on top of the 

channel backfill to convey localized runoff to the drainageway. See Sheet Alt‐1 for a typical section and 

profile of this alternative.  

 

Alternative 4 includes raising the existing energy grade of the sewer outfall. A hydraulic analysis will be 

completed to verify that this change does not adversely impact the storm sewer system or the 

contributing drainage area.  A series of drop structures or step pools as described in Alternative 1 would 

be used to bring the stream grade down from the new outfall elevation to the channel grade at the end 

of the project. Sheet Alt‐4 shows a typical section and profile of this alternative. 
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Cost Estimate 

 

FYRA Engineering developed preliminary cost estimates for the alternatives that were evaluated in the 

preliminary study. It is anticipated that the selected alternative will be a combination of Alternatives 1 

and 4.  The overall project cost estimate, which includes design, construction and construction 

observation is $936,120 as listed on the project application form. Forty percent of this figure is 

approximately $374,400, which is the amount that the City is requesting from the Urban Drainageway 

Program.  

 

Construction Implementation Schedule 

 

The City of Omaha Public Works Department has included this project in its anticipated list of 

construction projects for the 2016 construction season. We anticipate that final plans and potential 

nationwide permit coordination will be complete in June or July 2016. This schedule would place the 

construction start date around the end of September or early October 2016. It’s possible that 

construction may start earlier in the summer.  

 

Environmental Acceptability Statement 

 

A review of the EPA’s NEPAssist mapping tool did not show any EPA facilities or sites that are subject to 

environmental regulation in the project area.  The engineering consultant will also document 

environmental resources on the site at a level that is suitable for the nationwide permit submittal. 

 

Preliminary Survey and Design Information  

 

FYRA Engineering has obtained the 2010 LiDAR data for the project area, which has been included as 

Figure 3. These data will be supplemented with topographic survey information to define channel 

sections for the project reach, to confirm storm sewer elevations and upstream layouts for hydraulics 

and to provide data within the channel section where the LiDAR information may be unreliable. Please 

refer to Sheets Alt‐1 and Alt‐4 for typical channel cross sections and profiles of the two alternatives that 

will likely be selected and potentially combined for the final design. 

 

Additional Sponsor Responsibilities 

 

The City of Omaha Public Works Department will administer the engineering design contract. We will 

obtain temporary and permanent construction easements as necessary after additional coordination 

and during the development of the final design. We will comply with all local, state and federal laws and 

obtain any permits necessary for construction of this project. We also concur that the City shall hold and 

save the District free from damages or claims due to the design, construction, operation and 

maintenance of this project as required from the subsequent agreement between the City and the 

District. The City also agrees to provide all future operation and maintenance of the channel and storm 

sewer at no cost to the District. 
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Table 1. Oakbrook Channel Stabilization ‐ Cost Estimate

Item Units Quantity Unit Price Total

Mobilization LS 1 $42,000 $42,000

Clearing and Grubbing LS 1 $42,000 $42,000

Earthwork CY 16,500 $11 $184,800

Pipe Extension LF 550 $420 $231,000

Energy Dissipation LS 1 $56,000 $56,000

Rock Rip Rap Tons 270 $98 $26,460

Remove and Replace Existing Pipe LF 420 $70 $29,400

Sheet Pile SF 2,200 $70 $154,000

Seeding Acres 16 $2,240 $35,840

Construction Total $801,500

Construction Observation (7% of Construction Cost) $56,105

Design Total (Contract with Fyra Engineering) $78,515

Project Total $936,120

40% of Project Total (Requested Funding) $374,400
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EXISTING CONDITIONS 

The existing condition of the unnamed drainageway to the West Papillion Creek shows severe erosion and 

degradation within the drainageway.  Head cutting and bank erosion has undermined the Portal Road box culvert 

threatening the road embankment, storm sewer and municipal water main. The headcut undermining Portal Road 

is the most critical as further deterioration may require the closure of Portal Road.  Portal Road is a road segment 

serving the public works facilities for both the City of Papillion and the City of La Vista.  The drainageway banks are 

nearly vertical and continue to be undercut and washed away which causes the drainagway to grow wider; 

washing sediment and organic material into the creek.  This action is not only destructive but it contributes to the 

sediment load within the West Papillion Creek. The vertical banks are approximately 12 feet in height (see photo: 

P6 page 10). The current grade of the channel as controlled by the existing storm sewer structures is 

approximately 3.0 % therefore the channel is prone to head cutting.  

At the north end of the channel near the outlet of the twin 8’ x 6’ box culvert there is a head cut approaching an 

existing water main crossing.  At the upstream end of the channel an existing 36” RCP storm sewer outlet has been 

so severely undercut three sections of pipe have become dislodged. The existing timber pipe support structure has 

also been disloged (see photo: P2 page 6). 

The channel at this location is also restricted by two existing degraded railroad abutments and piles. 

The remaining mature trees along the channel’s edge have been undercut and have fallen into the channel or are 

in danger of falling into the channel. There are also a number of volunteer trees and saplings that have begun 

growing on the sloughed-off soil within the channel (see photo: P5 page 9). 

The following photos show the existing conditions of the channel.  
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PHOTOS 

 
 

 
 
Photo: P1. Photo taken looking northeasterly (upstream) at the upstream end of the channel near Portal Road. 
This photo shows the outlet of the twin 8’ x 6’ box culvert from Portal Road and the dislodged 36” RCP.   The 
wing walls have been fully exposed and further deterioration may require the closure of Portal Road.  The 
discharge of the box culvert has created a scour hole and transported the existing rock and streambed material 
downstream.  The dislodged RCP storm sewer allows for further bank erosion. 
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Photo: P2. This photo is taken looking southeasterly near station 9+80. This photo shows the dislodged 36” RCP 
pipe sections and sluffed slope along the channel bank. The channel continues to undercut the side slopes and 
washes sediment downstream.  The dislodged timber pile bent and a portion of the degraded bridge foundation 
can be seen in the right hand side of the photo.  
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Photo: P3. This photo is taken looking northerly at the outlet of the box culvert.  The cutoff wall on the wing wall 
foundation has been fully exposed creating a void under the wing wall.  The wing wall is effectively hanging from 
the box culvert. 
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Photo: P4. This photo is taken looking northeasterly upstream toward Portal Road.  Debris and rubble is visible 
along with the restricted channel width from the existing degraded bridge foundation. 
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Photo: P5. This photo looks southwesterly (downstream) from Portal Road.   The existing dislodged timber pile 
bent and the degraded bridge foundation can be seen.  The bridge foundation restricts the channel increasing 
velocity.  The sluffed side slope is visible on the left side of the photo. 
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Photo: P6. This photo is taken looking southwesterly (downstream) near station 8+75.  This photo shows the 
nearly vertical side slopes present along the channel banks. The channel continues to undercut the side slopes 
and washes sediment downstream.  The height of the vertical bank is approximately 12 feet. 
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Photo: P7. This photo looks northwesterly on the east side of Portal Road.  The existing concrete rubble, paving 

and fence are proposed to be removed to construct a bio-retention basin.   The existing twin 60” RCP pipes are 

proposed to be connected to the box culvert to accommodate expanding the bio-retention basin.  This property is 

located within the City of La Vista jurisdiction. 
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PROPOSED IMPROVEMENTS 

The proposed improvements for this project are designed to repair existing erosion to the channel and channel 

banks, protect the existing box culvert, Portal Road Embankment and municipal water main while also creating a 

more sustainable channel grade to prevent future degradation to the channel and its side slopes.  The project 

allows for the construction of a bio-retention basin with the City of La Vista.   By working with the City of La Vista 

on this stabilization project space is created for a water quality component.  This project completes the 

stabilization of this drainagway extending from upstream of Portal Road to the West Papillion Creek.  The 

downstream section of work was completed under the Papillion Public Works Drainagway Improvements Project 

which received funding through the Urban Drainageway Improvements Program. 

The following methods, products and materials will be used to complete this: 

 Removal of existing debris 

 Channel bank grading 

 Box culvert extension with drop 

 Box culvert energy dissipation structure 

 Placement of rip rap for energy dissipation 

 Erosion control matting 

 Turf and vegetation restoration 

 Tree planting 

Channel bank grading will be performed to lessen the bank slopes to a more stable 3:1 slope.  Erosion control 

matting will be installed to assist in turf and vegetation restoration. 

A box culvert energy dissipation structure installed at the outlet of the existing twin 8’ x 6’ box culvert at Portal 

Road will accomplish three benefits. 1) The existing water main crossing will be protected from head cut and 2) 

grade control will allow the change in grade while dissipating some of the erosive force 3) the structure will protect 

the Portal Road embankment.  The outlet side of the grade control structure will discharge at a channel grade of 

0.4%.  

By working with the City of La Vista on this stabilization project space is created for a water quality component.  

Connection of the existing 60” RCP pipes to the existing box culvert will allow expansion the proposed bio-

retention basin on the City of La Vista Property.  This project completes the stabilization of this drainagway 

extending from upstream of Portal Road to the West Papillion Creek.  The downstream section of work was 

completed under the Papillion Public Works Drainagway Improvements Project which received funding through 

the Urban Drainageway Improvements Program.    

The slopes of the existing embankment will be restored and stabilized.  Inlets will be added within the Portal Road 

Ditch area to convey storm water into the channel to limit bank erosion. See exhibit sheet C1.0 for proposed site 

plan.  The channel stabilization project meets the Urban Drainageway Program Level 3 stabilization requirements 

due to its significant impact on critical areas including the protection of a water main crossings and road 

embankment.  The stabilization work is generally confined to the existing channel path.  Structural techniques and 

stabilized vegetated areas will be employed to stabilize the bed and banks, enhance habitat, improve water 

quality, and provide flow retention. 
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COST ESTIMATE 

 

CITY OF PAPILLION – PORTAL ROAD - DRAINAGEWAY IMPROVEMENTS 

PAPILLION, NE 

TD2 PROJECT NUMBER: 181-601 

ESTIMATED PROJECT COST 

Item Description 
 Approx. 
Quantities  Unit Price  Amount 

1 Mobilization 1 LS $1,500.00  $1,500.00 

2 Clearing and Grubbing with Concrete Pavement 
Removal, Debris Removal 

1 LS $6,500.00  $6,500.00 

3 Remove Existing Bridge Abutments and Piles  1 LS $26,000.00  $26,000.00 

4 Remove 36" RCP Pipe 75 LF $24.00  $1,800.00 

5 Remove Area Inlet and Pipe 1 LS $900.00  $900.00 

6 Remove Existing Wing Walls 1 LS $12,000.00  $12,000.00 

7 Remove and Replace Chain Link Fence 160 LF $8.00  $1,280.00 

8 Erosion Control, Restore Disturbed Area 1 LS $1,800.00  $1,800.00 

9 Channel Grading 2,000 CY $5.25  $10,500.00 

10 2" Caliper Trees 6 EA $350.00  $2,100.00 

11 Native Grass Seeding 0.50 AC $2,500.00  $1,250.00 

12 Erosion Control Matting 1,950 SY $3.00  $5,850.00 

13 Construct Type II Area inlet 4 EA $2,200.00  $8,800.00 

14 Box Culvert Extension with Drop 30 LF $1,200.00  $36,000.00 

15 Box Culvert Energy Dissipation  1 LS $65,000.00  $65,000.00 

16 Rip Rap at  Energy Dissipation 75 TON $35.00  $2,625.00 

       

 SUBTOTAL     $183,905.00 

 10% CONTIGENCY     $18,400.00 

       

 SUBTOTAL ESTIMATED CONSTRUCTION COST     $202,305.00 

       

 ESTIMATED ENGINEERING, PERMITTING, SURVEY 
AND CONSTRUCTION OBSERVATION COSTS (20%) 

    $40,500.00 
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 SUBTOTAL ESTIMATED COST     $242,805.00 

       

 40% NRD COST SHARE     $97,122.00 

       

 Pipe connection work within project (Ineligible 
Costs) 

     

Item Description 
 Approx. 
Quantities  Unit Price  Amount 

1 Construct 60" RCP Pipe 70 LF $165.00  $11,550.00 

2 Construct 102" Storm Manhole 2 EA $7,200.00  $14,400.00 

3 60" RCP Pipe Head Wall Connection 2 EA $5,500.00  $11,000.00 

4 Construct 18" RCP Stormsewer  140 LF $55.00  $7,700.00 

       

 SUBTOTAL     $44,650.00 

 10% CONTIGENCY     $4,500.00 

       

 SUBTOTAL ESTIMATED CONSTRUCTION COST    $49,150.00 

       

 ESTIMATED ENGINEERING, PERMITTING, SURVEY 
AND CONSTRUCTION OBSERVATION COSTS 
(20%) 

    $9,900.00 

       

 SUBTOTAL ESTIMATED COST     $59,050.00 

       

 TOTAL ESTIMATED COST     $301,855.00 
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IMPLEMENTATION SCHEDULE 

Task Estimated Completion Date 

Submit Urban Drainageway Program Application to NRD March 18, 2016 

Receive approval of funding from NRD August 15, 2016 

Finalize Interlocal Agreement with the City of La Vista for work 

on the east side of Portal Road 

September 15, 2016 

Finalize construction plans and documents, complete permit 

applications, and receive permit approval 

October 1, 2016 

Bid project November 1, 2016 

Begin construction November 15, 2016 

Finish construction May 1, 2017 

Final payment to contractor June 1, 2017 

Reimbursement from NRD July 1, 2017 
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ENVIRONMENTAL ACCEPTABILITY STATEMENT  

This project is expected to stabilize the channel banks and prevent further head cutting of the channel bed.  The 

project further stabilizes the box culvert outlet under Portal Road protecting the road embankment, storm sewer 

and municipal water main.  The project allows for the construction of a bio-retention basin with the City of La 

Vista.   By working with the City of La Vista on this stabilization project space is created for a water quality 

component.  No adverse impacts are expected to endangered species or other sensitive environmental features. 

Due to the channel being considered a “waterway of the U.S.” and the impact to the potential wetlands within the 

project area, the stabilization project is expected to be constructed under the provisions of a United Stated Army 

Corps of Engineers Nationwide 404 permit. The channel stabilization project is also expected to be constructed 

under the provisions of a permit to discharge stormwater from NDEQ and being the project limits are within both 

the City of La Vista and the City of Papillion grading permits from both jurisdictions are anticipated to be required. 

No other permits or impacts are anticipated for this project.  Trees removed from the banks of the channel are 

proposed to be mitigated by planting new trees within a zone above the banks of the channel to enhance habitat. 

  



17 CITY OF PAPILLION – PORTAL ROAD –DRAINAGEWAY IMPROVEMENTS 

 

EXHIBITS 
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Mission Creek Channel Reestablishment Phase IV 
SID 162 - Millard Park Subdivision, Sarpy County NE  
Urban Drainageway Program  
 
Sanitary & Improvement District 162, Millard Park, would like to request continued funding through 
the NRD Urban Drainageway Program for Phase IV of the Mission Creek Channel Rehabilitation.  
The Phase IV project corresponds to the Area “B” improvements as outlined in the rehabilitation 
Master Plan submitted to the NRD in March 2011.  An aerial drawing indicating the project location, 
an Overall Creek Plan indicating the repair locations, and a preliminary plan of the Phase IV / Area 
“B” Improvements are attached.   
 
Phases I, II, and III of the five phase rehabilitation project were funded and constructed as follows: 
 
  Year Constructed Total Cost  NRD Funding (60%) 
Phase I  (Area E) 2009  $258,123.35  $154,874.01  
Phase II (Area C) 2011  $290,630.05  $168,700.00 
Phase III (Area A) 2014  $445,130.00  $0.00 
 
The SID was approved to receive 60% funding for the Phase III construction but subsequent cuts in 
the NRD budget were made after the approval which eliminated the funding for the project.  The SID 
had put the Phase III project out to bid following the initial approval.  The bid prices for Phase III 
had come in very favorable so the SID proceeded with the project without the funding instead of 
waiting to re-apply for funding the following year. 
 
The Phase IV Channel Bank Stabilization addresses erosion along the creek bank adjacent to our 
park trail south of Audrey Circle.  Erosion has caused the top edge of the channel bank to move 4 
to 6 feet closer to the trail in the last 5 years after comparing the topographic survey completed for 
the Master Plan in 2011 to a topographic survey completed in Feburuary 2016.    
 
If you have any questions or need additional information, please contact SID Board Chairman, Rick 
Hansen at 402-891-0607 or SID 162 Engineer Bill Glismann, HGM Associates, at 402-346-7559. 
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nature, averaging about 300 feet wide by 3,000 feet long. However, the property is bounded on the 
west by the West Papio Creek and on the east by a Union Pacific rail line, making it seem to be 
somewhat isolated from the neighboring development. Because of the somewhat wild nature of the 
park and limitations in access, the City wants to develop this as a non-traditional park, or a preserve for 
pollinators, birds and other wildlife which would be a passive source of recreation.  
 
Since this park has only been added the City's system in the past few months, it has not yet been 
incorporated into the City's comprehensive plan. However, a consultant was hired to develop a master 
plan for the park. This has recently been finalized, with the participation of staff from the Papio-Missouri 
River Natural Resources District (P-MRNRD). The park is conceptually divided into three distinct areas: 
The Entry, the Exploration Meadow and the Preserve and is illustrated in Exhibit B. 
 
The Entry is focused on providing a welcoming presence along Pacific Street, while introducing the 
concept of pollinators to the park’s visitors. A dramatic street presence is essential for the park, due to a 
number of existing factors which limit the visibility and access to the property. Pacific Street is elevated 
roughly ten feet above the park with only right in/right out access to the property. Eastbound drivers 
must make a U-turn at the Bob Boozer intersection to reach the park entry drive. While vehicular access 
may be less than ideal, pedestrian traffic access is quite good. The West Papio Trail runs underneath 
Pacific Street then swings to the east through park property. This means that numerous pedestrians and 
cyclists will be accessing the park on a daily basis. The proposed vehicular parking lot is intended to 
accommodate twenty cars. The layout of the parking lot must allow for the busses to be both parked 
and easily turned around. Therefore, the initial design shows a circular drive with an interior median 
which would allow an ideal spot for pollinator plantings identification. Interpretive signage would be 
included to help share the story of wetland pollinators and the importance of water in prairie 
landscapes. Site furnishing would include benches and bicycle racks. The addition of trees suitable for 
pollinators or that are good wildlife food and shelter will help delineate the spaces even better. This will 
be the location of park regulatory signage, including a pack in/pack out litter policy. The Entry also 
provides opportunities for future projects such as entry monuments, original art, an open air shelter, 
water feature and other unique features.  
 
The Exploration Meadow comprises the largest area of the park and is devoted to interaction, 
exploration, and interpretation of pollinator species. A ten-foot-wide looping path, constructed of 
stabilized limestone screenings, makes two long loops through the park. This path will be signed for use 
of pedestrians only, though sized and controlled in a way that can allow maintenance and emergency 
vehicles when the need arises. The planting strategy in this portion of the park will be to use a short 
prairie mix, specializing in showy wildflowers important to pollinators. However, massings of a few 
species of native plants known to be heavily used by insects for gathering nectar and pollen would be 
over-planted. Examples might be group plantings of blazing star, showy goldenrod, and stiff goldenrod. 
Other patches may feature species of milkweed, a critical larval food for monarch butterflies. These 
would be planted as individual container plants to accelerate their development. Nearby trees would be 
judiciously removed and pruned to create overnight roosts for monarch butterflies. Showy flowering 
small trees such as eastern redbud, with their bright pink spring flowers, could be planted strategically 
along the trails. The centers of the trail loops will be planted in a tall prairie mix that also features showy 
species of flowering plants and grasses important to pollinators. The combination of an abundance of 
pollinator plants, especially during the monarch migration, with overnight roost trees, should begin to 
attract monarchs and other migratory insects, such as the green darner dragonfly, after a few years. 
These insects do require time to discover and learn to use new resources, which the pollinator park will 
represent. This strategy will not only attract pollinators, it will make the prairie more visually pleasing. 



While the experienced and intrepid park user may see beauty in a prairie restored from seed, others 
may see unkempt chaos and “weeds.” By planting specific flowering forbs in contiguous areas, a small 
amount of order will be given to the prairie and a few more people may come to value the natural 
landscape. Selective tree and brome removal is expected to require one growing season. After that, a 
prairie seed mix will be planted with a cover crop to protect the soil from erosion. Lastly, two to three 
years of mowing and carefully-applied herbicides will be employed to control weeds while the prairie 
plants develop. After two or three growing seasons the prairie will be ready for a controlled burn, which 
stimulates the prairie’s growth. After that a three-year rotation of hay, burn, rest will be used to control 
trees, shrubs, smooth brome, and weeds. 
 
The trail through the Exploration Meadow connects the Entry features to the various plant communities 
and interpretive elements along the way. Opportunities exist for unique features such as a boardwalk 
overlooking the West Papio Creek, a knoll which would afford people an opportunity to see out across 
the Preserve section and stone council rings which could serve as an outdoor classroom. Wildlife 
enhancements could include bird houses, bee houses, bumblebee underground hives, bat houses and 
nesting materials for hummingbirds and other nesters. 
 
The Preserve is the farthest north section of the site and will be intentionally off-limits to the public, 
favoring wildlife that prefer to keep a distance from people and development. It will be planted as a 
truly native prairie, without the overplanting of flowering forbs found in the Exploration Meadow. This 
section will be visible only from the trail or overlook, and will be truly dedicated as space without 
humans, favoring those less common animals that prefer to keep a distance from people and 
development. Depending on various animals’ preference, bird or bat houses may be included in this 
section, though honey bee hives should be kept out. This will ensure there aren’t even routine footpaths 
into the area that may encourage the public to explore on their own. Another wildlife feature that 
would add value to the local ecology would be the installation of underground snake dens that would 
attract garter snakes for overwintering. Installing snake dens in the Preserve, rather than the Exploration 
Meadow, would minimize conflict with human visitors, although snakes tend to flee when encountering 
people.  
 
The project is proposed to be implemented in three phases. Phase I, for which the City is requesting 
FY2017 cost share assistance from the P-MRNRD, is scheduled for 2016-early 2017 and will include the 
entry road, parking lot and automated gate. Thirty-thousand dollars would be allocated for new trees 
and plantings throughout the Entry area. Estimated cost for Phase I is $141,500, with $91,500 coming 
out of the City's Park Bonds and $50,000 requested from the P-MRNRD. In addition, City maintenance 
forces would conduct almost $70,000 in in-kind services including, tree removal and pruning, initial 
mowing of the site and initial grading of a maintenance road/trail throughout the site for temporary 
access. Water will eventually be provided by a well since there is no easy or affordable access to the city 
water system. However, at first, it is hoped the City can receive a permit from the P-MRNRD to pump 
water from the West Papio Creek. Exhibit C, a "Preliminary Opinion of Probable Cost" is attached, 
showing the three phases we believe will be necessary to achieve a functioning pollinator park.  





Entry Gate
• Plant Island in Pacific St.
• Electronic Gate w/ Sign, Art,

and plant natives in Circle
• Parking for 20 cars
• Shelter and expanded wetland

Exploration Meadow
• 3/4 Mile Trail
• 10’ Wide Limestone Screenings
• Restored Prairie with selected

trees to remain
• 5 Destinatons - see below

1: Creek Side Overlook
2: Forest Rest
3: Prairie Overlook - Steel
4: Stone Council Ring
5: Stone Council Ring

The Preserve
• Maintain and grow the young

forest edge
• Restore Prairie to support

pollinators
• No Paths / Limited Access
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City of Omaha

Pollinator Park
EXHIBIT C - Preliminary  Opinion of Probable Cost Revised by Pat Slaven, 03.16.2016

Description Quantity Unit Unit Cost
Construction 

Costs
 Phase 1 - City 

CIP (2016) 
 Phase 1 - 
Inhouse 

 Phase 1 - Others 
(2016) NRD 

 Phase 2 - City 
CIP (2017) 

 Phase 2 - Others 
(2017) 

 Phase 3 - City 
CIP (2018) 

 Phase 3 - 
Others (2018) 

 

Potential Donor 
Projects

Tree Removal, Pruning and Protection 20 AC $1,700 $34,000 $34,000
Brome Grass Removal - 3 applications 20 AC $1,200 $24,000 $24,000
Prairie Seed Mix with Cover Crop 20 AC $4,320 $86,400 $86,400
Prairie Wildflower Plugs 5,000 EA $5 $25,000 $25,000
Establishment - Year 1 (Mow Only) 1 LS $5,800 $5,800 $5,800
Establishment - Year 2 (Mow and Spot Herbicide) 1 LS $10,875 $10,875 $10,875
Establishment - Year 3 (Spot Herbicide and Burn) 1 LS $10,875 $10,875 $10,875

$196,950 $39,800 $0 $34,875 $111,400 $10,875 $0 $0

Earthwork 1 Allow $30,000 $30,000 $30,000
Paved Entry Road 550 LF $130 $71,500 $61,500 $10,000
Paved Parking Lot 20 EA $1,000 $20,000 $10,000 $10,000
Automated Gate 1 EA $20,000 $20,000 $20,000
Gate Monuments 2 EA $14,000 $28,000 $28,000
Fencing 650 LF $40 $26,000 $26,000
Entry Art Piece 1 EA $80,000 $80,000 $80,000
Open-air Shelter with Stone Terrace 800 SF $200 $160,000 $100,000 $160,000
Stone Terrace 2,000 SF $60 $120,000 $120,000
Water Feature and Terrace wall 80 LF $200 $16,000 $16,000
Paved Primary Trails 10' wide 450 LF $50 $22,500 $22,500
Limestone Trails - 10' wide w/ Geo Fabric 220 LF $25 $5,500 $5,500
Site Furniture 12 EA $1,200 $14,400 $14,400
Trees and Plantings 1 LS $20,000 $20,000 $30,000 $0
Entry Signage 1 LS $8,000 $8,000 $0
Well/Water Service 1 LS $15,000 $15,000 $15,000
Portable Restroom Enclosure 1 LS $15,000 $15,000 $15,000
Drinking Fountain 1 LS $1,500 $1,500 $1,500

$673,400 $91,500 $30,000 $50,000 $54,000 $30,900 $15,000 $100,000 $404,000

Limestone Trails - 10' wide w/ Geo Fabric 3,000 LF $25 $75,000 $75,000
Boardwalk 600 SF $60 $36,000 $36,000
Overlook 1 LS $60,000 $60,000 $60,000
Stone Council Rings 2 EA $20,000 $40,000 $40,000
Site Furniture 8 EA $1,200 $9,600 $9,600
Trees and Plantings 1 LS $10,000 $10,000 $10,000 $20,000
Interpretive Signage 5 EA $5,000 $25,000 $25,000

$255,600 $0 $0 $0 $10,000 $9,600 $75,000 $45,000 $136,000

Phase 1 City Phase 1 Others Phase 2 City Phase 2 Others Phase 3 City Phase 3 Others Future
$91,500 $69,800 $50,000 $98,875 $151,900 $100,875 $145,000 $540,000

TOTAL

TOTAL

Land Restoration and Habitat Development

The Entry 
TOTAL

Exploration Meadow
TOTAL















DESCRIPTION OF THE PROJECT: 
 
The trail project would consist of the design and construction of two connections to the City’s Riverfront Trail.  The 
first is known as the Riverfront Trail 4, the last phase of the Riverfront Trail started over ten years ago.  This section 
would be one mile long and connect the trail from Millers Landing Park at 151 Freedom Park Road to Kiwanis Park at 
1524 East Locust Street.  This would allow trail users to travel from Heartland of America Park in downtown Omaha 
north to the Douglas/Washington County Line. 
 
The second portion of the project involves the construction of the Levis Carter Park Trail.  This trail was added to the 
project at the request of the Nebraska Department of Roads.  The remaining earmark funds for the Riverfront Trail 
($694,733.15) were more than the cost to design and construct that one mile section so the NDOR requested that the 
City expand the project.  As a result of this request the City decided to add the proposed trail in Levi Carter Park. 
 
This 10 foot wide concrete trail would connect to the existing Riverfront  Trail on the north east side of the lake, head 
west and then south along the west side of the lake connecting to the trail along Locust Street in Carter Lake, Iowa.  
The Locust Street Trail runs east and terminates at the Riverfront Trail at Kiwanis Park.  The addition of this trail 
segment to the overall project allows access to the Riverfront Trail at two locations thereby allowing more users 
access to the trail system in Omaha and Carter Lake, Iowa.  It also provides a nice loop that trail users can navigate.  
The City had already completed a master plan of Levi Carter Park (copy enclosed) that includes the trail. 
 
Both trails would be 10 feet wide and be poured concrete. 
 
 
ESTIMATED PROJECT CONSTRUCTION COST 
 
Estimated Construction Costs (60% Drawings): $1,523,480.00 
 
 
ESTIMATED PROJECT FUNDING 
 
Federal Earmark Funds: $ 694,733.00 
NRD Trails Assistance Program Request (50%): $ 414,373.50 
City of Omaha Funding: $ 414,373.50 
Total Funding: $1,523,480.00 
 
 
IMPLEMENTATION SCHEDULE 
 
Out to Bid:   August 2016 
Award Contract:  Late September 2016 
Project Completion:  July 2017 
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ITEM # ITEM QTY. UNIT UNIT COST ITEM TOTAL

Grading Items - Group 1
0030.10 Mobilization 1 LS $20,000.00 20,000.00
1000.00 Large Tree Removal 10 EA $450.00 4,500.00
1009.00 General clearing and grubbing 1 LS $100,000.00 100,000.00
1010.10 Excavation, borrow 2,091.0 CY $15.00 31,365.00
1030.00 Earthwork measured in embankment 4,641.0 CY $8.00 37,128.00
1041.00 Salvaging and placing topsoil 35,246.0 SY $0.75 26,434.50
1101.00 Remove pavement 175.0 SY $6.00 1,050.00
1101.25 Sawing pavement 2,583.0 LF $8.00 20,664.00
1101.50 Remove 6" base course 1,537.0 SY $2.50 3,842.50
1102.00 Remove asphalt surface 3,306.0 SY $6.00 19,836.00
1108.00 Remove combination curb and gutter 562.0 LF $6.00 3,372.00
1111.00 Remove fence 560 LF $2.50 1,400.00
1116.00 Remove guard post 16.0 EA $100.00 1,600.00
L019.12 Erosion control, class 1C 33,319.0 SY $2.25 74,967.75
L021.50 Erosion checks, type wattle 14,137.0 LF $4.00 56,548.00
L022.11 Fabric silt fence - low porosity 5,866.0 LF $3.50 20,531.00
NA Relocate light pole - by others 1 EA $0.00 0.00

$423,239

Retaining Wall Items  - Group 1A
0030.20 Mobilization 1 LS $5,000.00 5,000.00
4095.00 Wall materials 3,717 SF $16.00 59,472.00
4095.10 Compacted earth leveling pad 914 LF $6.00 5,484.00
8024.75 Select granular backfill for retained earth structure 550 CY $20.00 11,000.00

80,956.00

Pavement Items - Group 3
0030.30 Mobilization 1 LS $30,000.00 30,000.00
2018.05 Crushed concrete surface course 239 Ton $80.00 19,120.00
3010.03 Concrete class 47b-3500 curb 1,519 LF $25.00 37,975.00
3016.39 Detectable warning panel 352 SF $15.00 5,280.00
3016.71 6" Concrete class 47b - 3500 bikeway 19,481 SY $26.50 516,246.50
3017.21 Concrete class 47b - 3500 imprinted surfacing 326 SY $60.00 19,560.00
3020.24 Concrete class 47b - 3500 driveway  1,770 SY $34.00 60,180.00
9000.01 Asphaltic concrete 8 Ton $90.00 720.00
L032.10 River rock mulch 105 Ton $120.00 12,600.00

Interlocking pedestrian grade crossing - by others 1 LS $0.00 0.00
$701,682

Culvert Items - Group 4
0030.40 Mobilization 1 LS $2,000.00 2,000.00
4015.00 Adjust manhole to grade 4 EA $300.00 1,200.00
4210.12 Bar grate for 12" concrete flared-end section 6 EA $225.00 1,350.00
4210.15 Bar grate for 15" concrete flared-end section 4 EA $275.00 1,100.00
4210.18 Bar grate for 18" concrete flared-end section 1 EA $300.00 300.00
4210.36 Bar grate for 36" concrete flared-end section 2 EA $520.00 1,040.00
4310.12 12" flared-end section 6 EA $250.00 1,500.00
4310.15 15" flared-end section 4 EA $275.00 1,100.00
4310.18 18" flared end-section 1 EA $355.00 355.00

Opinion of Probable Construction Costs 
Riverfront Trail - Phase IV

Omaha, Nebraska
Design Firm: Big Muddy Workshop, Inc.

8/24/2015



4310.36 36" flared end-section 2 EA $900.00 1,800.00
P700.12 12" storm sewer pipe - type 7 103 LF $28.00 2,884.00
P700.15 15" storm sewer pipe -  type 7 42 LF $33.00 1,386.00
P700.18 18" storm sewer pipe - type 3 12 LF $34.00 408.00
P700.36 36" storm sewer pipe - type 1 18 LF $80.00 1,440.00

Boulders 10 Tons $250.00 2,500.00
$20,363

Seeding Items - Group 5
0030.50 Mobilization 1 LS $1,000.00 1,000.00
L003.51 Seeding  6.8 AC $2,500.00 17,000.00

$18,000
Fencing Items - Group 7B
0030.60 Mobilization 1 LS $4,000.00 4,000.00
6404.00 Pedestrain rail - chain link type 813 LF $65.00 52,845.00
7130.95 Wood fence 1,108 LF $35.00 38,780.00

$95,625
Signing Items - Group 7C
0030.70 Mobilization 1 LS $1,000.00 1,000.00
7321.00 Type A sign 15 SY $600.00 9,000.00
7330.00 Accessible parking sign 2 EA $100.00 200.00
7333.00 Sign post 400 LF $35.00 14,000.00
7390.02 Relocate sign 3 EA $150.00 450.00

$24,650

Subtotal Construction Costs $1,364,514
Project Contingency - 10% $136,451
Bond Fee - 1.5% $22,514

TOTAL CONSTRUCTION COSTS  $1,523,480
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Trails Assistance Program – Application Form 

 

Project name __________________________________________________________________ 

Project location (attach location map) ______________________________________________________ 

Sponsor organization __________________________________________________________________ 

Sponsor address __________________________________________________________________ 

 City ________________________ State _______  ZIP _________ 

Contact person ______________________________________________________ 

Title ______________________________________________________ 

Email address _________________________________ Daytime phone _____________________ 

 

Description of project (attach additional sheets as needed) 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

 

Total estimated cost $  ________________  Cost share request $  ________________  

 

____________________________________  ____________________  
Signature       Date 

 
____________________________________  
Title 

Walthill Wellness Trail, Phase 2

Walthill Recreation Area

Village of Walthill

224 Main Street

Walthill

Rita Dunn

Planner/Developer

NE 68067

RitaDunn@hotmail.com (402) 846-5921

A walking trail around the west side of the ball field that loops back to
the Phase 1 walking trail which was constructed in 2016. This is the
second of a 4-phase wellness trail system. See attached.

80,784

Chair, Board of Trustees

40,392

3-18-2016[ see original application, attached ]
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Lake Dredging Program – Application Form 

Project name __________________________________________________________________ 

Project location (attach location map) ______________________________________________________ 

Sponsor organization __________________________________________________________________ 

Sponsor address __________________________________________________________________ 

City ________________________ State _______  ZIP _________

Contact person ______________________________________________________ 

Title ______________________________________________________

Email address _________________________________ Daytime phone _____________________ 

Description of project (attach additional sheets as needed) 

__________________________________________________________________________________________

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

Original capacity of lake/basin __________________ Ac-ft 

Proposed excavation amount __________________  Ac-ft 

Total estimated cost $  ________________  Cost share request $  ________________  

____________________________________ ____________________  
Signature Date 

____________________________________
Title 

Fontenelle Park Lagoon Improvements

45th & Ames, see attached map

City of Omaha

1819 Farnam, Suite #600

Omaha

Adam Wilmes, P.E.

Environmental Engineer CE III

NE 68183

Adam.Wilmes@CityofOmaha.org (402) 444-3819

see attached project description

14.9

42.0

286,000

James E. Theiler

CE IV - Public Works

100,000

3/18/2016



City of Omaha, Nebraska

OPW 52658 - Fontenelle Park Lagoon Improvements CSO Project

Dredging Fontenelle Park Lagoon - 60% Design Opinion of Probable Construction Cost for Excavation Beyond CSO Requirements

ENR CCI 10092

LINE 

NO.

STANDARD 

BID ITEM 

NUMBER

DESCRIPTION UNIT QUANTITY UNIT COST TOTAL

1 201.000 EXCAVATION ON-SITE CY 5,015 $18.50 $92,778

2 201.100 EXCAVATION HAUL-OFF CY 5,015 $7.50 $37,613

3 9000.143 LAGOON SOIL DISPOSAL FEE TON 6,785 $17.50 $118,738

Subtotal $249,000

Contingency (15% of Direct Costs) $37,000

Total $286,000

Attachment 5A - Opinion of Probable Construction Cost (Beyond CSO Requirements)
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Description of the Project 

The Fontenelle Park Lagoon Improvements (FPLI) Combined Sewer Overflow (CSO) Program Project is 

located in a City of Omaha (City) public park and is an important community resource and amenity that 

provides regional green infrastructure, water quality benefits, and flood control in the Paxton 

watershed, which ultimately drains to the Minne Lusa CSO 105 outfall. The purpose of this application to 

request grant funds for additional dredging to provide enhanced urban fishery habitat in the lagoon that 

the CSO Program cannot fund. For the project location please see the attached location map.   

The FPLI project is part of the City’s CSO Long Term Control Plan (LTCP) and is just one component of an 

overall basin plan; which includes sewer separation upstream of the park and a stormwater conveyance 

sewer downstream of the park.  The main goals of the overall basin plan include reduction of sewer 

backups, reduction of street flooding within the basin, and reduction of the wet weather inflow to the 

combined sewers to help reduce combined sewer overflows to the Missouri River.  Design of lagoon 

improvements were based on improving water quality and providing additional flood storage to 

attenuate the incoming stormwater inflows from the upstream sewer separation while improving the 

recreational opportunities and user experience of the lagoon.  Reducing the peak stormwater flows 

traveling downstream will help reduce the size and cost of stormwater infrastructure downstream of the 

lagoon.   

The proposed lagoon improvements include expansion of the surface footprint, deepening of the 

lagoon, improved sediment capture, a new walking trail, wetland features, and improved 

water quality aesthetics around the lagoon, all funded by the CSO Program.  Proposed upstream sewer 

separation will remove stormwater from the combined sewer system and provide additional 

stormwater flow to the expanded lagoon.  The expanded lagoon will attenuate and reduce the peak 

flows being conveyed downstream.  Through-out the design of the project the City’s Public Works, CSO 

Program Management Team, and the project design team has communicated and worked with the 

City’s Parks, Recreation, and Public Property Department to enhance lagoon function, aesthetics of the 

lagoon, and provide an urban fishery. However, greater lagoon depths achieved through additional 

dredging that cannot be funded by the CSO Program (because it is not necessary to achieve the CSO 

project goals) will provide enhanced urban fisheries habitat for park users to benefit from while fishing 

at the lagoon.  

With the proposed excavation improvements the future lagoon depths are as follows, please see 

attached proposed grading plan:  

 Less than 25% of the lagoon will be less than 4-ft deep

 At least 50% of the lagoon will be at least 6-ft deep

 At least 25% of the lagoon will be at least 8-ft deep

The proposed deepening of the lagoon will increase the capacity of the conservation pool by 75%.  

These depths were approved by Nebraska Game and Parks Commission (NGPC) to provide adequate 
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depth for fish stocking purposes.  In addition, the lagoon bottom contours are designed to provide 

underwater trenches and terraces for fish habitats. However, NGPC recommends slightly greater (2 to 4 

feet deeper) maximum depths for ideal fish habitat. Grant funds requested with this application would 

be applied to costs associated with providing these greater lagoon depths. 

Additional Information  

Original construction plans from the early 1900’s for the lagoon are not available, therefore, the original 

depth and capacity of the lagoon is unknown. A bathymetry survey showed that the majority of the 

current lagoon bottom is approximately between elevations of 1112 to 1113 feet North American 

Vertical Datum for 1988  (NAVD88) with a small section being the deepest at 1109 feet. An outlet pipe 

on the north side of the lagoon sets the lagoon’s normal pool at 1115.5 feet but due to a lack of inflow 

the normal pool elevation is typically below the outlet pipe.  Given this information, the majority of the 

lagoon’s water depth is between 2.5 feet and 3.5 feet.  With this depth the existing lagoon’s volume is 

only 14.9 acre-ft up to elevation 1115.5 feet.  This depth has resulted in stagnation of water in the pond, 

allowing for algae growth and overall poor water quality.  This algae has had a large impact on both 

dissolved oxygen and pH within the lagoon and sedimentation has provided nutrients to allow for algae 

growth.  The pH within the lagoon was measured at above 9.5 during water quality sampling in 

September 2014.  The pond was previously stocked with fish by NGPC however, due to the decreased 

water quality, the fish stocking has ceased in recent years. The lagoon has not been dredged in the past 

10 years.  The eastern third of the lagoon was dredged in 1993 as part of a park improvements project 

and it is unknown the last time the entire lagoon was dredged. 

The proposed lagoon excavation plan will remove approximately 67,100 cubic yards of solids from the 

existing lagoon footprint.  Additional grading will be required on the project to provide wetlands, 

sediment forebays, and expansion of the lagoons surface area.  With this excavation, the proposed 

storage volume of the lagoon below the normal pool water surface elevation of 1115.5 feet will be 59 

acre-ft to provide an increase in volume of 75%.  The original capacity of the lagoon is unknown, 

however with the proposed improvements the capacity of the lagoon will be increased by 75% from 

current conditions. Also, the sewer separation project in upstream watershed will provide additional 

sources of stormwater to supply water through the lagoon, addressing the stagnation issues currently 

occurring. A wall on the northeast end of the lagoon is the low-point and acts as a spillway with a top of 

wall elevation of 1117.3 feet. This does not qualify as a regulated dam with the Nebraska Department of 

Natural Resources. Disposal of excavated material will be per City’s Department of Public Works’ 

standards.  Testing of the soil has been conducted and no hazardous material has been found.   

The work proposed in the park around the lagoon will enhance sediment capture from the upstream 

watershed prior to getting to the lagoon through the use of sediment forebays and screening structures.  

This will greatly reduce the possibility of sediment-carrying contaminants from entering the lagoon.  In 

addition, wetland plantings around the lagoon will uptake some of the dissolved nutrients that do enter 

the pond.  The additional lagoon depths proposed will also provide additional storage for any sediment 

that bypasses the sediment forebays and enters the lagoon.  
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Increasing the depth of the lagoon, removing sediment, increasing the flushing rate, and enhancing the 

sediment capture from the upstream watershed will increase the lagoon’s water quality.  Increasing the 

lagoon’s average depth alone will decrease the chlorophyll A concentration by approximately 34%, (see 

chlorophyll a calculations attached).  In addition removal of existing sediment and capture of suspended 

solids upstream through trash screens and sediment forebays will reduce the nutrient loading on the 

lagoon.   

A watershed management plan to control erosion and reduce sedimentation in the drainage area is 

attached. 

A simplified Opinion of Probable Cost estimate based on the 60 percent design of the proposed project 

is also attached. A more detailed cost estimate is available upon request.    
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City of Omaha, Nebraska

OPW 52658 - Fontenelle Park Lagoon Improvements CSO Project

Chlorophyll a Concentration Reduction Calculations

Existing Conditions Proposed Conditions

Where, * p (Phosphorus Concentration, mg/m
3
) = 100 100

Therefore, Bp (mg/m
3
) = 112.6 112.6

Existing Conditions Proposed Conditions

Where, Inflow (ac-ft) = 5 80

Volume (ac-ft) = 15 46

Therefore, Fs (year
-1

) = 0.333 1.739

Existing Conditions Proposed Conditions

Where, Zmix (Mean Depth of Mixed Layer, m) = 1 2

Fs (year
-1

) = 0.333 1.739

Therefore, G = 0.191 0.395

Existing Conditions Proposed Conditions

Where, CB - Calibration Factor = 1 1

Bp (mg/m
3
) = 112.6 112.6

G = 0.191 0.395

* a - Nonalgal Turbidity (m
-1

) = 0.61 0.61

Therefore, B (mg/m
3
) = 65.5 43.0

Where, Existing Lagoon B (mg/m
3
) = 65.5

Proposed Lagoon B (mg/m
3
) = 43.0

Therefore, Percent Reduction = 34%

Notes: 

*  These values are assumed based on expected values given the pond paramters.
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1 Introduction 

A Post Construction Stormwater Management Plan (PCSMP) for the OPW 52658 – 
Fontenelle Park Lagoon Improvements (FPLI) CSO Project has been developed and is 
summarized herein.  The FPLI project is located in the upstream portion of the Paxton 
watershed and is bordered by Ames Avenue on the north, Fontenelle Boulevard on the east, 
Pratt Street on the south, and 48th Street on the west. 

1.1 Project Description 

The FPLI project includes expanding the existing lagoon for the purpose of attenuating and 
reducing peak stormwater flows from proposed upstream sewer separation before being 
conveyed to the PBSCS.  The park project has a contributing area of approximately 54 acres 
and the proposed upstream sewer separation has a contributing area of approximately 423 
acres.  Under proposed conditions, 367 acres of the upstream contributing area (423 acres) 
will be directly separated and collected by the storm sewer system.  The remaining 56 acres 
will drain directly to combined sewer inlets but could still contribute to the storm sewer 
system via flow slippage of the combined sewer inlets.  The upstream watershed has 
approximately 107 acres that is not targeted for sewer separation.  This area includes a 
separate sanitary sewer paralleling the combined sewer in the low laying areas that was 
constructed as part of previous project (RNCL 5790B) to alleviate the basement backup 
issues in the area.  During large rain events some of the stormwater flow from this area will 
travel overland to an existing dry detention basin and be collected by the storm sewer 
system when the dry detention basin is full. 

1.2 Site Data 

The park presently consists of a lagoon on the north side of the park with wetlands covering 
the majority of the perimeter and an island in the middle.  There is an overlook on the 
northeast end of the lagoon which faces the lagoon and the island.  On the northeast side of 
the park there is a parking lot, a spray park, tennis courts, and a building with a parking lot 
and garage.  On the northwest section of the park there is another parking lot with a 
pavilion nearby. An existing layout of Fontenelle Park can be seen below in Figure 1. 
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Figure 1 – Fontenelle Park Site Layout 



- 3 - 
___________________________________________________________________________________________________________________________ 

B&V PN 184999 
ProjectWise Folder:  55.000 – Task 3.0 – Drainage Report  

52659_FONTENELLE_PARK_LAGOON_IMPROVEMENTS_PCSMP_NARRATIVE_FINAL_20160415.DOCX 

2 Existing Conditions 

2.1 Environmental Site Surveys 

A wetland delineation and survey was completed for the proposed project area, as 
summarized in the Assessment of Wetlands and Waters of the United States OPW52658/52659 – 
Lake James to Fontenelle Park CSO Project dated May 11, 2015, which identified 0.41 acres of 
wetland area according to USACE criteria. 

The park has a wetland fringe consisting of a wetland bench with sloping sides extending 
outward.  Vegetation on the bench consists of herbaceous plants with the wetland indicator 
status ranging generally from Facultative Wet (FACW) such as reed canarygrass (Phalaris 
arundinacea) to Obligate wetland (OBL) plants such as broad-leafed cattail (Typha latifolia).  
Sloping away from the bench, most plants are ranked Facultative (FAC) wetland, including 
tall fescue (Festuca arundinacea, Facultative Upland, FACU).  In the uplands outside of the 
delineated wetland boundary, small trees and smaller saplings have become established, 
consisting mainly of black willow (Salix nigra), silver maple (Acer saccharinum) and green 
ash (Fraxinus pennsylvanica).  For more information please see Assessment of Wetlands and 
Waters of the United States OPW52658/52659 – Lake James to Fontenelle Park CSO Project dated 
May 11, 2015. 

A geotechnical report was completed for the proposed project area.  Surface geology of the 
park consists of Silty Colluvium and Peoria Loess.  Peoria Loess typically consists of lean 
clays.  Sub-surface geology of the park consists of lean clay.  Sub-surface geology of the 
lagoon consists of soft/muck lean clay.  Groundwater depths in the park range from 3.4 to 
16.5 feet.  Man-placed fill was encountered in several borings and ranged from 0 to 8 feet. 

A bird survey of the project area was completed, and species found include: robin, common 
grackle, American goldfinch, sparrow, hairy woodpecker, Canada goose, and mallard duck. 

The FPLI CSO Project site does not have any special site conditions related to floodplains or 
receiving waters 

2.2 Site Topography 

The project area has areas of mild slopes and high slopes.  South of the lagoon there is a 
valley in the park from the south end (Pratt Street) to the lagoon that has an approximate 
slope of 1%.  The areas to the west and east of the south valley are sloped towards the south 
valley with slopes of 13% and 9% respectively.  West of the lagoon there is a valley from the 
intersection of 48th Street & Boyd Street to the lagoon that has an approximate slope of 1%.  
The areas to the north and south of the west valley are sloped toward the west valley at 
slopes of 12% and 12.5% respectively.  The area to the north is sloped towards to the lagoon 
with slopes up to 16%.  The area to the northeast of the lagoon is sloped to the east parking 
lot with an approximate slope of 5%. 
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The existing lagoon receives stormwater flows from local runoff and a storm sewer on the 
southeast perimeter of the lagoon that only conveys flows to the lagoon during large rain 
events.  The existing lagoon has two outlet structures with one on the north end that 
conveys flows to the combined sewer when the lagoon pool elevation reaches 1115.58 ft and 
one on the southeast end that conveys flows to the combined sewer when the lagoon pool 
elevation reaches 1116.6 ft.  

3 BMP Calculations 

The Fontenelle Park Lagoon Improvements include three pre-treatment screening structures 
(see OPW 52658 – FPLI 60% Drawings Sheets 53, 55, and 57), two sediment forebays (see 
OPW 52658 – FPLI 60% Drawings Sheets 30 and 31), dry detention basin (see OPW 52658 – 
FPLI 60% Drawings Sheet 48), SAFL Baffle (see OPW 52658 – FPLI 60% Drawings Sheet 21), 
and a hydrodynamic separator (see OPW 52658 – FPLI 60% Drawings Sheet 29).  The 
purpose of the proposed best treatment practices (BMPs) are maintain or improve water 
quality within the downstream Fontenelle Park lagoon and have no other adverse impacts.  
The screening structures will filter and screen out larger unwanted debris before 
introducing the waters into the lagoon.  The sediment forebays will encourage 
sedimentation and thus increase water quality before introducing the waters into the 
lagoon.  The dry detention basin will contain the volume of runoff from the proposed south 
parking lot during the 0.5-inch storm event.  The SAFL Baffle and hydrodynamic separator 
will help remove debris and grit from the stormwater flows before introducing the waters 
into the lagoon. 

3.1 Screening Structure Design 

The screening structures will consist of a static bar screen with 2-inch clear spacing to 
provide removal of any large debris from the inflow prior to entering the lagoon.  These 
screens will be housed in concrete chambers to allow for access and cleaning.  The screen 
width and height was designed to provide adequate screening capacity for the 10-year 
design storm event, under conditions when the screen is 50% blocked.  Should the screen 
become completely blocked, an overflow weir is included to provide sufficient weir length 
to pass the 10-year design event and prevent upstream surcharging.  The screen is also 
designed with a sump area upstream of the screen to allow for grit and debris storage.   

3.2 Sediment Forebay Design 

The sediment forebays were sized using guidance from the Omaha Regional Stormwater 
Design Manual  Chapter 8, the Mid America Regional Council (MARC) BMP Manual, KC Metro 
Chapter American Public Works Association (APWA) Section 5600, and Maryland Stormwater 
Design Manual to develop a comprehensive design.  The Omaha Regional Stormwater Design 
Manual indicates the Water Quality Volume (WQv) is calculated by multiplying the 
disturbed drainage area from the land development process by 0.5-inches to determine the 
runoff from the water quality event.  The Fontenelle Lagoon retention facility is not 
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designed to serve a land development process; therefore, the InfoWorks model was utilized 
to determine the volume of water at each inflow point during the water quality event to 
determine the WQv.  Each forebay was then sized to provide storage of 10% of the WQv as 
required by the Omaha Regional Stormwater Design Manual Chapter 8 and the MARC BMP 
Manual.   The forebays provide a centralized location to capture and maintain sediments.  
The Omaha Regional Stormwater Design Manual was also used to establish forebay grading 
characteristics such as depth, length to width ratio, and side slopes.  

3.3 Dry Detention Basin Design 

The dry detention basin was designed to retain and infiltrate all of the stormwater runoff 
from the proposed south parking lot during the 0.5-inch storm event.  The area of the south 
parking lot is approximately 7000 sf.  Therefore, the dry detention basin was designed to 
retain and infiltrate a total runoff volume of approximately 300 cf.  The runoff will be 
conveyed to the northeast section of the parking lot where it will be conveyed to the dry 
detention basin via a rip rap channel.  Any runoff volume over 300 cf will overflow the 
detention basin and travel through the park towards the lagoon. 

3.4 SAFL Baffle Implementation 

The SAFL Baffle is a post construction stormwater treatment system that will be installed on 
a proposed sump manhole.  The SAFL Baffle promotes the removal of suspended sediment 
from the stormwater flows and helps prevent washout of the collected sediment.  All flows 
collected from the proposed inlets on Pratt Street will be conveyed through the SAFL Baffle 
structure before discharging into the lagoon. 

3.5 Hydrodynamic Separator Implementation 

The hydrodynamic separator was designed to separate sediment and grit from the 
stormwater flows on the north lagoon inflow point.  A hydrodynamic separator was 
proposed for this inflow point because a sediment forebay could not be installed within the 
lagoon at this inflow point location.  The hydrodynamic separator was designed to be an 
offline structure, downstream of the screening structure, which can handle the expected 
peak stormwater flows from the first flush event.  Any flows over the first flush event will 
bypass the separator and be conveyed to the lagoon. 

4 BMP Maintenance Requirements & Agreement 

Certain aspects of the Fontenelle Park Lagoon Improvements design will require routine 
maintenance by the City of Omaha Public Works Sewer Maintenance and Parks, Recreation, 
and Public Property Department for varying aspects of design.  These maintenance items 
include: Fontenelle Park Lagoon, screening structures (3), sediment forebays (2), dry 
detention basin, SAFL Baffle sump manhole, hydrodynamic separator, and wetland areas.  
Table 1 shows the BMP maintenance items and schedule.
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Table 1 – BMP Maintenance Items and Schedule (Structures Maintenance) 

Screening Structures 

Task Schedule 

Sediment, Trash, and Debris Removal Evaluate after each rainfall equaling or exceeding 0.5 inches to remove any accumulated sediment or trash. 

Sediment Forebays 

Task Schedule 

Sediment Removal and Repair of Eroded Areas 

(Short Term: Year 1 – Year 3) 

Evaluate after each rainfall equaling or exceeding 0.5 inches to remove any accumulated sediment and to check for erosion 

inside and around the forebay.  Repair erosion damage if it occurs. 

Sediment Removal and Repair of Eroded Areas 

(Long Term: Year 3 – Later) 
Inspect in early spring to remove any sediment and repair any erosion. 

Trash and Debris Removal As needed. 

SAFL Baffle Sump Manhole 

Task Schedule 

Sediment, Trash, and Debris Removal Evaluate after each rainfall equaling or exceeding 0.5 inches to remove any accumulated sediment or trash. 

Dry Detention Basin and Rip Rap Channel 

Task Schedule 

Sediment Removal and Repair of Eroded Areas 

(Short Term: Year 1 – Year 3) 

Evaluate after each rainfall equaling or exceeding 0.5 inches to remove any accumulated sediment and to check for erosion 

inside and around the forebay.  Repair erosion damage if it occurs. 

Sediment Removal and Repair of Eroded Areas 

(Long Term: Year 3 – Later) 
Inspect in early spring to remove any sediment and repair any erosion. 

Maintain Underdrain Clean underdrain if clogged 

Trash and Debris Removal As needed. 

One year check-up At one year after installation, inspect vegetation.  Replace dead plants and remove invasive plant species. 

Hydrodynamic Separator 

Task Schedule 

Sediment, Trash, and Debris Removal Evaluate after each rainfall equaling or exceeding 0.5 inches to remove any accumulated sediment or trash. 

Fontenelle Park Lagoon 

Task Schedule 

Outlet/inlet inspection and cleanout Evaluate after each rainfall equaling or exceeding 0.5 inches to determine appropriate long-term schedule. 
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Table 2 – BMP Maintenance Items and Schedule (Parks Maintenance) 

Fontenelle Park Lagoon 

Task Schedule 

Trash and Debris Removal As needed. 

Sediment Removal Evaluate annually. 

Dry Detention Basin 

Task Schedule 

Weeds 

(Short Term: Year 1 – Year 3) 
Eliminate weeds using spot application of herbicide or pulling throughout the first year. 

Weeds 

(Long Term: Year 3 – Later) 
Inspect one to two times each year and remove weeds and invasive species. 

Mowing As needed. 

Sediment Forebays 

Task Schedule 

Weeds 

(Short Term: Year 1 – Year 3) 
Eliminate weeds using spot application of herbicide or pulling throughout the first year. 

Weeds 

(Long Term: Year 3 – Later) 
Inspect one to two times each year and remove weeds and invasive species. 

 

Table 3 – BMP Maintenance Items and Schedule (Wetlands Maintenance) 

Wetland Areas 

Task Schedule 

Weeds 

(Short Term: Year 1 – Year 3) 
Eliminate weeds using spot application of herbicide or pulling throughout the first year. 

Weeds 

(Long Term: Year 3 – Later) 
Inspect one to two times each year and remove weeds and invasive species. 

Trash and Debris Removal As needed. 

One year check-up At one year after installation, inspect vegetation.  Replace dead plants and remove invasive plant species. 
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4.1 Screening Structures 

The screening structures will require sediment, trash, and debris removal.  The structures 
should be checked and cleaned monthly during dry weather and following every 0.5” rain 
event.   

4.2 Sediment Forebays 

The sediment forebays may require sediment, trash, and debris removal.   Sediment 
accumulation should be checked monthly for the first year, to determine an appropriate 
long-term schedule, and removed when the sediment accumulation becomes visible.  The 
rip rap dissipation bays should be checked monthly, for the first year to determine an 
appropriate long-term schedule, and repaired as needed.  Maintenance and cleaning of the 
forebay may require the use of a vac truck. 

4.3 SAFL Baffle 

The SAFL Baffle sump manhole will require sediment, trash, and debris removal.   
Sediment, trash, and debris accumulation should be checked and removed monthly during 
dry weather and after each 0.5” rain event.  Maintenance and cleaning of this structure will 
require the use of a vac truck. 

4.4 Dry Detention Basin 

The dry detention basin may require sediment, trash, and debris removal.   Sediment 
accumulation should be checked monthly for the first year, to determine an appropriate 
long-term schedule, and removed when the accumulation is becomes visible.  The rip rap 
dissipation channel should be checked monthly for the first year, to determine an 
appropriate long-term schedule, and repaired as needed.  The dry detention basin will have 
a grass surface that will require maintenance consistent with the rest of the grass in the park. 

4.5 Hydrodynamic Separator 

The hydrodynamic separator will require sediment, trash, and debris removal.   Sediment, 
trash, and debris accumulation should be checked monthly during dry weather and 
following every 0.5” rain event.  Maintenance and cleaning of this structure will require the 
use of a vac truck. 

4.6 Fontenelle Park Lagoon 

The Fontenelle Park Lagoon may require trash and debris removal along the banks and may 
require the removal of certain floatables.  Sediment accumulation should be checked 
annually and removed when the accumulation is greater than 18 inches.   
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4.7 Wetland Areas 

The wetlands may require trash and debris removal, invasive species removal, and 
replanting as necessary.  Regular inspections will be required to identify other maintenance 
requirements throughout the year.  
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