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First, some background…
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Urbanization disrupts the natural water cycle

Stormwater runoff 3

Source: City of Lincoln, Nebraska
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Urbanization disrupts the natural water cycle

Local context 4

Source: Iowa Geographic Map Server
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Unlike wastewater, stormwater runoff 
flows to our streams untreated

Stormwater runoff 5



Stormwater runoff creates 
community-wide problems

Stormwater runoff 6

Sources: Buddha Dog Flickr, Pike County Conservation District, Neponset River Watershed Association
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More water

Local context 7
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Moving faster

Local context 8

Source: RDG – Sugar Creek Watershed Assessment
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Source: City of Weston, MA Source: RPBC Watershed District

Carrying pollutants



Stormwater is regulated under 
the Clean Water Act

Stormwater policy 10

Source: The Cleaveland Press Collection Source: Uniteam Marine



Waukee’s Municipal Separate Storm Sewer System 
(MS4) has an NPDES permit issued by the IA DNR

Stormwater policy 11

Source: City of Braintree, MA

IA DNR and US EPA conduct audits/inspections to ensure 
compliance

Fines can be issued for non-compliance



6 Minimum Control Measures 
are required in this permit

Stormwater policy 12

Source: LGROW

MCM 5: Post-
construction 
stormwater 
management 
is most 
relevant to 
today’s 
discussion



The goal of post-construction stormwater 
management is to mimic natural conditions

Post-construction stormwater management 13

Source: PACE Water Engineering



Stormwater management practices can 
reduce, slow down, and clean up runoff

Post-construction stormwater management 14



Different storms require different 
management approaches

Post-construction stormwater management 15

Source: Iowa Stormwater Management Manual



Treating small storms (≥1 yr return frequency) 
can capture “first flush” pollutants

Post-construction stormwater management 16



Small storms are managed by maximizing infiltration 
and facilitating biogeochemical processes

Post-construction stormwater management 17



Controlling flow rates from medium storms 
(5 yr return frequency) prevents stream erosion

Post-construction stormwater management 18

Source: Iowa PBSSource: Iowa Stormwater Management Manual



Detaining flow from large storms 
(5+ yr return frequency) helps with flood control

Post-construction stormwater management 19

Source: D
es M

oines Register



Basins are among several 
detention and storage practices

Post-construction stormwater management 20

Source: Urban Water Atlas

Source: VERTEX

Regional 
detention

Subsurface 
storage



Basin and pond basics...
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Basins manage medium and large storms by 
providing a safe place to hold back water

Basin and pond basics 22



In dry detention basins, 
water is temporarily held back

Basin and pond basics 23

OutletDry basin

Vegetated
dry basin



In wet ponds, water is 
detained and sometimes stored

Basin and pond basics 24



Basins can also provide water quality benefits

Basin and pond basics 25



Basin and pond basics

Basic 
features 
of basins
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Pre-treatment mechanisms 
capture trash and sediment

Basin and pond basics 27

Forebays

Hydrodynamic separators



Inlet and outlet structures control water 
movement through the basin

Basin and pond basics 28



Multi-staged outlets allow wet ponds 
to manage a range of storms

Basin and pond basics 29

Inlet

Multi-staged 
outlet

Spillway

Outlet



Multi-staged outlets allow wet ponds 
to manage a range of storms

Basin and pond basics 30

Inlet

Multi-staged 
outlet

Spillway

Outlet



Multi-staged outlets allow wet ponds 
to manage a range of storms

Basin and pond basics 31

Inlet

Multi-staged 
outlet

Spillway

Outlet



During very extreme events, the emergency 
spillway can provide a safe exit path for water

Basin and pond basics 32

Inlet

Multi-staged 
outlet

Spillway

Outlet



Basins typically have safety features

Basin and pond basics 33



Additionally, proper signage and maintenance 
protect public safety and reduce liability

Basin and pond basics 34



What are your responsibilities and how 
do you maintain your basin?
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Waukee requires annual inspections 
of privately owned basins

Inspections and maintenance 36

WHY?

Waukee’s MS4 permit requirements, 
HOA maintenance covenants

Catch and repair minor issues early

Ensure proper functioning

Prevent catastrophic failures and expenses



Responsible parties

Inspections and maintenance 37

Property owner/HOA is responsible for inspection and 
maintenance

A qualified individual should conduct the inspection; 
professional companies may be hired 

Contact Waukee Public Works (515-978-7920, 
stormwater@waukee.org) if major dam or outlet structure 
repairs are required



Inspection frequency & timing

Inspections and maintenance 38

At least once a year

Best practice to conduct within 24 hours after storms 
of 1 inch or greater

Ideally conduct monthly inspection of inlet pipes, 
outflow barrel, and outlet structure weirs/orifices



Inspection procedure

Inspections and maintenance 39

1. Complete inspection form
2. Inspect each inlet and note sediment 

accumulation
3. Measure sediment depths in inlet pipes
4. Check outfall pipe area for 

erosion/debris/damage
5. Site walk to note erosion/pollution 

discharge
6. Documentation: Include photos, sign, 

date, file original



Plan for 
required 
maintenance

Inspections and maintenance 40



Inspections and maintenance 41

 Maintain flow channels
 Repair eroded outfall channels with riprap
 Check for proper drainage (excess or standing water >3 days indicates 

issues)
 Check for signs of frequent spillway overtopping (erosion, settlement)
 Familiarize yourself with normal water levels and note significant 

changes

Outlets and drainage

Plan for required maintenance



Inspections and maintenance 42

 Pick up trash prior to mowing
 Clean out debris at least three 

times a year
 Clean inlets when sediment 

deeper than 2 inches
 Clean forebay/pretreatment 

structures regularly or as needed 
based on accumulation

 Dredge when sediment 
accumulation compromises 
pond storage capacity

 Dispose of cleanout materials 
properly

 Observe outfall to ensure that no 
sediment, debris, or other 
pollutants are discharging

Sediment and debris

Plan for required maintenance



Inspections and maintenance 43

 Inspect grates for accumulated 
debris or damage

 Repair visible leaks
 Seal cracks with epoxy low-

shrink grout
 Repair surface damage to 

concrete structures

 Replace severely deteriorated 
structures

 Check for settling, animal 
burrows, structural cracks

 Repair areas with undercutting, 
scouring, and/or erosion

 Inspect/repair retaining wall for 
cracks/bowing

Structural components

Plan for required maintenance



Plan for required maintenance

Inspections and maintenance 44

 Familiarize yourself with 
vegetation plan to distinguish 
between plants and weeds

 Clear trees within 5x principal 
spillway pipe diameter

 Remove nuisance vegetation as 
needed

 Check for and address excessive 
algae

 Only approved aquatic-safe 
herbicides should be applied 
near pond or inlets

 No pesticides or fertilizers should 
be applied near pond or inlets

 Check for bare areas and re-
vegetate to ensure stability

Vegetation management



Be sure to document I&M activities 
and complete repairs in a timely manner

Inspections and maintenance 45

 Maintain a complete inspection 
and maintenance log

 Use standardized inspection forms 
for all inspections

 Keep records (including as-builts) 
for a minimum of 5 years in a 
designated, accessible location 
(e.g., HOA digital files, property 
management office, or other 
agreed-upon location)

 Share copies with relevant parties 
(HOA board, property manager, 
city)

 Document and date any repairs 
needed and completed

 Complete repairs within 30 days or 
make arrangements with city



Inspections and maintenance 46



Inspections and maintenance 47



Inspections and maintenance 48



Inspections and maintenance 49



What’s
wrong with 
this inlet?

Inspections and maintenance 50



Can you 
spot the 

problems 
with this 

basin?

Inspections and maintenance 51



What is
the issue

here?

Inspections and maintenance 52



What is the 
problem 

here?

Inspections and maintenance 53



Check upstream if experiencing 
excessive sedimentation (dirt, silt, etc.)

Inspections and maintenance 54



Prevent algae blooms by 
reducing upstream nutrients

Inspections and maintenance 55



Discourage nuisance wildlife with native plants

Inspections and maintenance 56



Check for signs of burrowing animals to prevent 
costly dam and embankment failures

Inspections and maintenance 57

Source: Lakeshore Guys



Manage vegetation to maintain 
basin function and appearance

Inspections and maintenance 58



Cattails are common in basins, there are
pros and cons

Inspections and maintenance 59

Source: Bansal, S., Lishawa, S.C., Newman, S. et al. Typha (Cattail) Invasion in North American Wetlands: Biology, Regional Problems, Impacts, 
Ecosystem Services, and Management. Wetlands 39, 645–684 (2019). https://doi.org/10.1007/s13157-019-01174-7



Native plants may need extra attention, 
particularly during establishment

Inspections and maintenance 60

Source: City of Johnston, IASource: Prairie Moon Nursery



Be a good neighbor - keep pollutants 
out of shared stormwater ponds

Inspections and maintenance 61



Remember, stormwater basins 
function as living ecosystems

Inspections and maintenance 62



Healthy soils upstream can help manage inflow 
and improve water quality in the basin

BMP cost share program 63

Source: Integrity Hardscape Source: Green Planet



City of Waukee Stormwater Grant 
Program
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Soil quality restoration (SQR) decreases runoff 
and fertilizer requirements

BMP cost share program 65



Native plantings reduce maintenance needs 
and solve common basin problems

BMP cost share program 66



Bank stabilization and other basin projects may 
also qualify for City funding

BMP cost share program 67



BMP cost share program

HOAs are eligible 
for up to $20,000
in funding
to implement 
these practices
Individual 
properties up 
to $5,000 
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Simple application steps help you access 
funding for basin improvements

BMP cost share program 69



Let’s recap the major takeaways..
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Owners are responsible for funding routine 
maintenance and long-term improvements

HOA and homeowner responsibilities 71

Basin size, design, features

Accessibility

Deferred maintenance

Expenses will vary, depending on:



Key takeaways: why basins matter

HOA and homeowner responsibilities 72

 Basins control stormwater to prevent downstream flooding and channel 
erosion

 Basins provide water quality benefits by removing pollutants

 Basins are part of the local ecosystem: plants, aquatic life, watersheds!

 Maintain intended function and storage capability to protect local 
residents and infrastructure



Key takeaways: steps you can take

HOA and homeowner responsibilities 73

 Familiarize yourself with your pond's design and function, 
so you can spot problems early

 Do an annual inspection: sediment, debris, structures, plants (helps you stay on 
top of maintenance and meets City requirements)

 Plan and budget for regular maintenance
Talk to your property manager or fellow HOA board members

 Consider implementing control measures to improve water quality
Waukee’s Stormwater Grant may be able to help, so review the requirements and 
coverage at Waukee.org/StormwaterGrant

 Implement safety measures like signs and educating neighbors
 Keep good records of inspections, maintenance activities, repairs



Help is available

HOA and homeowner responsibilities 74

Waukee Stormwater Program
Waukee.org/Stormwater
Waukee.org/StormwaterGrant
Sara Kappos, Jenny Corkrean
stormwater@waukee.org
(515) 978-7920
Email or call if you have questions 
or concerns about your basin/pond

Waukee Plats, Covenants, As-builts
https://www.waukee.org/173/Plats-
Covenants

Iowa Stormwater Education 
Partnership
www.iowastormwater.org
Loulou Dickey
ldickey@iowastormwater.org
(319) 671-0338

Iowa Stormwater Management 
Manual
https://www.iowadnr.gov/Environmen
tal-Protection/Water-Quality/NPDES-
Storm-Water/Storm-Water-Manual

http://www.waukee.org/Stormwater
http://www.waukee.org/stormwatergrant
mailto:stormwater@waukee.org
https://www.waukee.org/173/Plats-Covenants
https://www.waukee.org/173/Plats-Covenants
http://www.iowastormwater.org
mailto:ldickey@iowastormwater.org
https://www.iowadnr.gov/Environmental-Protection/Water-Quality/NPDES-Storm-Water/Storm-Water-Manual
https://www.iowadnr.gov/Environmental-Protection/Water-Quality/NPDES-Storm-Water/Storm-Water-Manual
https://www.iowadnr.gov/Environmental-Protection/Water-Quality/NPDES-Storm-Water/Storm-Water-Manual


Dredging Example 1: Grant Park

75

$37,000
November 2017

2017 2020



Dredging Example 2: Legacy Pointe
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$51,000
August 2020

• Dredging
• Sediment removal

2017

2021



Dredging Example 3: Sugar Creek Golf Course
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$22,000
March 2017

• Clean out pond
• Built silt trap
• Haul in rock
• Remove tree/stumps
• Regrade slopes
• Haul in rock
• Rework crossing

2017 2024



Carrying pollutants

Local context 78



Channel erosion and flooding are prevented by 
slowing down and holding back water

Basin and pond basics 79

Source: Practical Engineering YouTube
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