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 2017 population 
of 7,387

 Study Area Limited 
to North of Tracks

 Residential
 Central Downtown
 3 Newer 

Subdivisions

`

Background Information



 Kickoff Meeting
 Pre-Modeling Discussion
 Gather Data Sources
 Confirm Scope and Expectations
 Discuss Key Problem Areas

 Stakeholder Outreach
 Combined Stormwater and Sanitary Public Meeting

 Progress Meetings
 Post Existing Conditions
 Confirm Problems Areas and Focus Alternatives

Communication &
Key Decisions
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Communication &
Key Decisions

 EPASWMM 5.1
 Readily Available
 City can update for 

future design and 
development



Stakeholder Outreach Survey

 Conjunction with 
Sanitary Evaluation

 Survey Statistics
 1,855 Delivered
 385 Respondents
 20.8% Return Rate
 187 Experienced 

Flooding
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Stakeholder Outreach Survey
Survey Respondent Flooding Frequency



Stormwater Modeling

 Sub-Watershed Delineation
 City One Foot Topography
 Survey Critical Points
 Field Investigations

Existing Conditions



Stormwater Modeling
Sub-Watershed Delineation



Stormwater Modeling

 Build Existing Conditions Model
 City-wide GIS Database, Record 

Drawings, Previous Studies, Field 
Investigations

 Existing Storm Sewer, Manholes, 
Basins, Depressional Storage

Existing Conditions



Stormwater Modeling
Existing Conditions Model



Stormwater Modeling

 Subcatchment Inputs/Assumptions
 Percent Impervious
 Manning’s N and Depth of Depression
 Infiltration
 Model Results Check

Existing Conditions



Stormwater Modeling

 Percent Impervious
 Developed, Low Intensity = 30%
 Cultivated Crops = 5%

Land Cover Imperviousness Coefficients (from Civco et al 2006)
Land Cover
Code

Description Imperviousness
Coefficient

11 Open water 1.1
21 Developed, open space 13.4
22 Developed, low intensity 29.1
23 Developed, medium intensity 48.7
24 Developed, high intensity 63.0
31 Barren land (rock/sand/clay) 24.7
41 Deciduous forest 4.1
42 Evergreen forest 8.0
43 Mixed forest 2.5
52 Shrub/scrub 6.8
71 Grassland/herbaceous 5.2
81 Pasture/hay 5.8
82 Cultivated crops 5.8
90 Woody wetlands 1.5
95 Emergent herbaceous wetlands 1.5

NLCD 2011 (CONUS) Land Cover, 30m x 30m resolution

Subcatchments



Stormwater Modeling

 Impervious Check
 9th & Eddy St Block  

32% Impervious
 Model Assumption 

30% Impervious

Subcatchments



Stormwater Modeling

 Manning’s N Value
 N-Perv = 0.15 short grass
 N-Imperv = 0.015 rough asphalt

 Depth of Depression Storage
 Dstore-Perv = 0.20
 Dstore-Imperv = 0.10

Subcatchments



Stormwater Modeling

 Infiltration Method
 Green-Ampt

Subcatchments



Stormwater Modeling

 Model for Problem Locations & Relative 
Magnitude

 Further Calibration
 July 22, 2017 Historical Rainfall Data
 4.14” in 24 hours

 ISWS Bulletin 70 NE Sectional Data 
 4.47” in 24 hours = 10-year event.

Model Results Check



Stormwater Modeling
Model Results Check

 July 22, 2017: 10-Year 24-Hour Storm Event



Stormwater Modeling

 Identified Key Problem Areas within Model
 Sandhurst
 Fieldcrest
 Downtown Storm Sewer System

 Confirm Investigation Areas with City
 10 Year Design Capacity for Storm Sewers
 100 Year Design Capacity for Large 

Overflow/Flooding Concerns

Proposed Conditions



Stormwater Modeling

 Model Various Alternatives
 Increase Storm Sewer Sizes
 Additional Storm Sewers
 Regional Detention

 Refine Alternatives to Meet City Expectations
 Concept Cost Estimates
 System Wide Improvements Allow for Capacity 

to Address Localized Problems
 Local Drainage Relief Concept

Proposed Conditions



Investigation Areas:
Causes & Solutions

Sandhurst



Investigation Areas:
Causes & Solutions

Sandhurst

Cause
 ±89 Acres Tributary
 No Depressional Storage
 Un-detained Flow Into Sandhurst



Investigation Areas:
Causes & Solutions

Sandhurst

Solution
 100-Year Design
 Berm Along North, Overflow to East
 5 ac-ft Dry Basin with 24” Storm Sewer
 13 ac-ft Dry Basin with Wetland Expansion



Investigation Areas:
Causes & Solutions

Fieldcrest



Investigation Areas:
Causes & Solutions

Fieldcrest

Cause
 ±450 Acres Tributary
 Depressional Storage
 Overflow Into Fieldcrest

DEPRESSIONAL 
STORAGE



Investigation Areas:
Causes & Solutions

FieldcrestFieldcrest

Solution
 100-Year Design
 Berm Along North, Overflow to East
 76 ac-ft Wetland Basin
 Incorporate into Watershed Planning



Investigation Areas:
Causes & Solutions

Downtown Storm Sewer System



Investigation Areas:
Causes & Solutions

Downtown Storm Sewer System Design Storm Capacity



Investigation Areas:
Causes & Solutions

6th Street Improvements

Solution
 Separate 2nd St & 6th St Watershed
 Install ±13,000 Feet Storm Sewer



Investigation Areas:
Causes & Solutions

2nd Street Improvements

Solution
 Upsize Outfall Provides Relief Upstream
 Install ±3,700 Feet Storm Sewer



Investigation Areas:
Causes & Solutions

Storm Sewer Design Storm Capacity Summary

6th & 2nd St ImprovementsExisting



Results &
Lessons Learned

 Study Results Meet Project Goals
 Alternatives for Key Problems Areas
 Scope of Overall Improvements
 Scope of Overall Costs
 Identify Future Study Needs
 Roadmap for Implementation



Results &
Lessons Learned

 Future Use of Model
 Base Model for Design of Construction Projects

• Large Scale Projects
• Neighborhood Drainage Concerns

 Planning Tool for Future Development
 Green Infrastructure



Results &
Lessons Learned

 Keys to Modeling with Limited Resources
 Take Advantage of Existing Resources
 Customize Modeling Approach to Available Info
 Opportunities for Shared Effort - Sanitary Study
 Level of Detail Required to Meet Project Goals
 Test Global Assumptions
 Communication



Q&A

Timothy N. Paulson, P.E., CFM
Senior Project Manager
Engineering Enterprises, Inc.
tpaulson@eeiweb.com
(630) 466-6700

Tyler A. Meyer, E.I., CFM
Project Engineer
Engineering Enterprises, Inc.
tmeyer@eeiweb.com
(630) 466-6700

mailto:tpaulson@eeiweb.com
mailto:tpaulson@eeiweb.com
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