
MAINTENANCE ASPECTS OF PONDS: 

EROSION/BANK MGT.

 Harmful Effects

 Deterioration of the 

pond bank

 Gullies or rills

 Storm sewer damage

 Shoreline creepage

 Animal burrows 

 Maintenance access 

loss

• Treatment Options

• Fill in holes with soil and 

re-seed/blanket

• Animal trapping

• Stabilize shoreline with rip 

rap stone, glacial stone, sea 

walls, or native plantings

• Stabilize swales, channels, 

or sump pump discharge 

points

• Remove trees and woody 

vegetation



MAINTENANCE ASPECTS OF PONDS: 

EROSION/BANK MGT.

Exposed Bank

Shoreline Erosion



MAINTENANCE ASPECTS OF PONDS: 

EROSION/BANK MGT.

Animal Burrows

Receding Bank



MAINTENANCE ASPECTS OF PONDS: 

EROSION/BANK MGT.

Bank Slope Failures 

Source Repair



 Vegetation-

 Shoreline vegetation 
protects property 
naturally, effectively 
and inexpensively 

 Nearshore water 
plants can help 
protect the shoreline 
against waves and 
provide excellent 
fish habitat 

 $5-$20 per lineal 
foot 

MAINTENANCE ASPECTS OF PONDS: 

SHORELINE PROTECTION



 Bioengineering

For steep bluffs or high wave energy 

 Planting vegetation on slopes 
stabilized with blankets made of 
special, biodegradable fibers;

 Transplanting trees into stone or 
riprap (known as “joint 
planting”);

 Planting freshly cut willow limbs 
in the ground (known as “willow 
staking”); and 

 Laying interlocking blocks with 
gaps designed to promote plant 
growth.

 $30-$100 per 

linear foot 

MAINTENANCE ASPECTS OF PONDS: 

SHORELINE PROTECTION



 Glacial Stone/ Riprap

 Functional for erosion

 Expensive

 Negative effect to ecosystem

 No Nutrient reduction

 $20-$40 per lineal foot (8 feet high)

MAINTENANCE ASPECTS

OF PONDS:

SHORELINE PROTECTION



 Concrete or sheet piling

 Functional for erosion

 Very Expensive

 Failure has very expensive repairs

 Negative effect to ecosystem

 No Nutrient reduction

 $50-$100 per lineal foot

MAINTENANCE ASPECTS 

OF PONDS: 

SHORELINE PROTECTION



 Harmful 

Effects

 Flooding

 Erosion

 Outlet 

damage

 Blockages 

from tree 

roots 

(Willows) and 

debris

• Treatment Options

• Frequent trash removal 

and maintenance

• Call City or Contractor to 

remove outlet blockage

• Tree root cutting and 

tree removal

MAINTENANCE ASPECTS OF PONDS: 

OUTLET PLUGGING



MAINTENANCE ASPECTS OF PONDS: 

OUTLET PLUGGING



MAINTENANCE ASPECTS OF PONDS: 

OUTLET PLUGGING



MAINTENANCE ASPECTS OF PONDS:

MAINTENANCE FREQUENCIES

 Sedimentation – 5 to 10 Years

 Muck/Sludge - 5 to 10 Years

 Aquatic Vegetation and Algae - Yearly

 Trash - Yearly

 Erosion and Bank Management - Yearly

 Outlet Clogging – After storms 



CITY OF FISHERS STORMWATER 
MANAGEMENT PROGRAM

JASON ARMOUR, PE, LPG, CFM, CISEC 

STORMWATER ENGINEER/MS4 COORDINATOR

CITY OF FISHERS

DEPARTMENT OF PUBLIC WORKS-WATER QUALITY DIVISION

CONTACT:  317-595-3461 OR ARMOURJT@FISHERS.IN.US

mailto:armourjt@fishers.in.us
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POND MANAGEMENT
Addressing Aesthetics in Neighborhood Ponds is a Balancing Act



Pleasing Ponds, 
Sustainable Solutions

 Balancing Appeal & Function-

 Stormwater pond 

 Neighborhood Water Feature-
Value Added

 Prevention First, Cure Second

 Delay/Prevent Enormous Costs-

 Dredging, erosion control, weed 
management, etc.

 Annual Management Plan- Goals

 Proactive Management

 Reactive Management



Successful Pond Management: 

Be watchful & play the long game!

 Monitor the Pond- What you Can and Cannot See

 Know What Goes into the Pond

 Know What Helps the Pond

 Plan for the Long-Term Success

 Balance Nature

Vladimir Kush, artist



Monitor to Know 

 Water Monitor- looking at a system

 Holistic

 Physical, Chemical & Biological

 Identify the source of the Issue-

 Algal issues? -> Is it sediment, 

nutrients, plants, fish?

 ID Unknown Problems

 Create long-term Record, Watch 

Trends/Changes

 Lower Costs -> Target Management

 Watch Pond Health Improve

 Achieve long-term goals, 

within budget



Quality of the Water: 
Physical, Chemical, & 
Biological

THE BASICS- Physical

 Temperature: That’s too HOT!

 Color: To be blue or not to be 

blue, better then brown?

 Odor: Stinky? Rotten Eggs? Rank?

 Turbidity: Is it clear?

 Sediment/Muck Accumulation: It 

a Sticky situation!



Monitor the Pond-Quality of the Water: 

Physical, Chemical, & Biological

THE BASICS- Chemical

 Oxygen: We need it & so does a healthy pond. DO= >4 mg/L at depth

 Nutrients: Don’t feed your pond too much! PO3= < 0.3 ppm

 Phosphorous & Nitrogen (THE LOWER THE BETTER) NO3= < 0.25 ppm

 pH: Acidic or Basic pH= 6 to 9

 Alkalinity: Buffer (the Positive chemistry) Alk = 50 to 150 ppm

 Hardness: Indiana’s Hardwater (the Negative chemistry) Hardness= >50 ppm



Quality of the Water: 

Physical, Chemical, & 

Biological

THE BASICS- Biological

 Algae: Soup, mats, or strands? Oh My!

 Plants: Good or Bad? Diversity matters!

 Zooplankton: Grazers of the deep blue.

 Fish: Too much of a good thing? 

 Birds: Pleasant OR Nescience?

 Invasives: Who invited those guys?



WHAT IS ALGAE?  ANSWER: AQUATIC PLANTS

 Plants utilize sunlight, carbon dioxide, nutrients (nitrogen & phosphorous), 

and water to photosynthesize. 

 New plant tissue (muck) and oxygen. 

 Grow (and overgrow) in the right conditions (Be Proactive- to control)

 available nutrients (mostly phosphorus but nitrogen is important too), - Reduce

 light, - Reduce (Provide Shade)

 pH, -Why is it out of balance?

 temperature, - Reduce (Provide Shade)

 Other (non-toxic, etc.) - Band-aid treatments

 Lack of predator / competition – Encourage

 Microscopic plants (algae) form the base of the aquatic food chain.



ALGAE

1. Microscopic algae plant floats in water makes water look 
green, brown, or reddish. Planktoni-single celled. 

 Can Cause Turbidity and look like muddy water

 Plankton algae grow very quickly, often resulting in a "bloom" 
where the pond water becomes colored within a day or two

 Blooms of plankton algae usually crash in early fall around the 
first frost, causing the pond to clear up very quickly (often 
overnight) and remain clear in the winter

2. Filamentous or Mat-forming green algae form billowing 
clouds of slimy or stringy algae. 

 Shallow waters

3. Chara, Musk Grass or stonewart (Hard Water Seaweed)

4. Cyanobacteria, or “blue-green algae” is greater concern 
than other algae -> produce toxins- not part of food chain!

 Hot Water, High Nutrients –> Risk of Blue-green

 Proactive -> hard to get rid of once they appear



Our Friends-

Zooplankton
Consume Algae at a Ferocious Rate

They need lots 

of Oxygen!



WHEN/WHY IS ALGAE A PROBLEM?
Nutrient Rich Ponds can cause Algae Blooms. 

Aesthetically Unpleasing 

Taste/Odor –stormwater pond

Poor Recreation –stormwater pond

Clogs Systems

Fish Kills

Toxic- Illness, Rashes, Pet Deaths

Duck Weed, not Algae



The Chain Reaction of Death



Balance

 Some algae is normal & good but 
over-growth can be serious problem

 Points to Excess Nutrients

 No Shade

 Lack of Competition

 High Muck levels

 Viscous cycle

 Create Balance -> reduce nutrients-
Prevent the problem

 Outcompete with other beneficial 
native plants

 Increase grazers- Increase Oxygen

 Remove or digest Muck- Remove 
nutrients

 Harvest Plants



Successful Pond Management: 

Be watchful & play the long game!

 Monitor the Pond- What you Can and Cannot See

 Know What Goes into the Pond

 Know What Helps the Pond

 Plan for the Long-Term Success

 Balance Nature

Vladimir Kush, artist



POND WATER QUALITY

 Invasive Species

 Monoculture

 Storm Drain Inputs

 Organic Matter

 Trash

 Asphalt, Sand, Salt, Dirt

 Lawns

 Fertilizer Nutrients

 Pesticides

 Pond Size and Depth

 Stratification

 Fish Kills

 Algae Blooms

Eutrophication

=

Gross Pond



Photo by blavandmaster - Creative Commons Attribution-NonCommercial-ShareAlike License  https://www.flickr.com/photos/38134034@N04





CAPTURE AND STORE ROOF WATER-

Proactive

Rain Barrels



CAPTURE AND STORE ROOF WATER-

Proactive

Rain Gardens



Photo by zizzybaloobah - Creative Commons Attribution-NonCommercial License  https://www.flickr.com/photos/72516959@N00





Photo by solsken - Creative Commons Attribution-NonCommercial-ShareAlike License  https://www.flickr.com/photos/95157450@N00

Allow 4 to10 foot from 
Shoreline to grow a

Natural Buffer 





Successful Pond Management: 

Be watchful & play the long game!

 Monitor the Pond- What you Can and Cannot See

 Know What Goes into the Pond

 Know What Helps the Pond

 Plan for the Long-Term Success

 Balance Nature

Vladimir Kush, artist





NATURAL AERATION

Overturn- Stratification

Photosynthesis



AERATION SYSTEMS- Proactive

Pros

 Capital Expense

 Cannot Solve All Problems

 Maintenance

Diffused (Bottom) Aeration

 Diffusers

 Air Hose

 Compressor(s)

 Compressor Cabinet with Cooling Fan

 Nanobubble Aeration- Air O2 or Ozone

Cons

 Energy Efficient-Can use windmill or solar power

 All of the water equal mixed

 All water comes in contact with atmosphere

 Improved Dissolved Oxygen Levels & Temperature

 Few parts/motors to maintain

 Reduce Mosquito Breeding



AERATION SYSTEMS- Proactive

Pro

 Can be a Beautiful Display

 Variety of Spray Patterns

 Works on small or shallow ponds

 Reduce Mosquito Breeding

 Capital Expense

 Maintenance

 Must be designed for aeration vs 

Display 

 Display Only Draw Water From 

Shallows

 High Electrical Usage

 Power Source Near Pond Needed

 Cannot Run at Night (Noise)

Fountains

 Pump

 Spray Nozzle

 Timer

 Float

 Filter
Cons



AERATION SYSTEMS- Proactive

Pros

 Beautiful Feature

 Great for very small ponds aeration

 Many variations

 Can draw water from any area

 Can include filter

Cons

 Often too small to affect whole pond

 Capital Expense

 Maintenance

 High Electrical Usage

 Power Source Near Pond Needed

Waterfalls



Photo by nathanmac87 - Creative Commons Attribution License  https://www.flickr.com/photos/72841285@N00



BENEFICIAL BACTERIA, ENZYMES & 

ACTIVATORS- Reactive (Sustainable)
 Naturally occurs in ponds, already!

 Eats Organic Matter

 Many different kinds of Bacteria

 Some take up Nutrients (fertilizers)

 Bacteria break down organic sludge into 
basic elements and remove it as a food 
source that would otherwise be used by 
algae

 Enzymes & Activators- Feed the Bacteria 
already in place

 Bacteria are living organism & have 
specific environmental requirements

 Oxygen!!!

 pH

 No Toxins

Pros-

 Natural non-chemical option

 no permit needed

 control odor

 Turns nitrogen (algae engine) 
into a gas

 Converts phosphorus (algae 
fuel) into a form that algae 
can’t use

Source:  SolitudeLakeManagement.com

Cons-

 Environmental 
Requirements (if they were 
there you have them 
already) 

 algicide will kill these guys

 compounds produced can 
feed new algae!

 Bacteria/enzyme products 
have specific requirements 
and can be pricy but very 
effective





DYES- Reactive

 Blocks light for certain colors to prevent photosynthesis, work as shade 

 Non-toxic varieties exist

 Must physically remove filaments after treatment 

 Pros- No harmful residue, inexpensive

 Cons- can have strange appearance, can affect desirable plants, flushing



PEROXIDES- Reactive

 Fast acting algaecide primary for Filamentous algae

 Bubbles like the medical grade releasing oxygen

 Must physically remove dead algae filaments after treatment 

 Pros- good for spot treatments, no harmful residue, cleans both tanks & aerators

 Cons- does not treat microalgae, hard to treat larger ponds, mechanical removal



Copper/Copper Sulfate
 Treats microalgae, Filamentous, in granular form, attached in liquid chelation

 Not as effective in high hardness waters- so more is often used

 Permit Required

 Pros- Inexpensive, controls current bloom

 Cons- Builds up Bottom, kills natural control, heavy metal may leach into 

groundwater, persistent, Toxic to fish (minnow and salmonid family), 

zooplankton, and bacteria

Diquats
 Powerful herbicide

 Restricted for fish harvesting

 Permit Required

 Pros- Effective, Safe for consumption after 1-3 days (typically)

 Cons- Chemical Treatment, Accumulates in Sediments, contains trace carcinogen 



Other Techniques
 Ultraviolet Sterilizers- zaps microalgae but expensive

 Barley Straw- Natural alternative to algaecides creates 

peroxide but varied results and can be unsightly

 Ultrasonic Sound Waves- kills the algae by tearing them 

apart- encourages invasion of other types of algae

 Skimmers- Filters for smaller water gardens, to practical at large 

scale

 Fish- Grass Carp don’t eat microalgae and prefer other food to 

filamentous and help create nutrients

 Physical Removal- only for filamentous and very labor intensive

 Binders- Aluminum Sulphate (Alum) removes phosphorous but can 

get expensive



NEW TECHNOLOGY

Floating Wetlands



Successful Pond Management: 

Be watchful & play the long game!

 Monitor the Pond- What you Can and Cannot See

 Know What Goes into the Pond

 Know What Helps the Pond

 Plan for the Long-Term Success

 Balance Nature

Vladimir Kush, artist



Planning for an HOA

 Pond objectives- Stormwater water storage and cleaning and…

 Conflicting or incompatible?

 Assess the Resources

 Structures

 Watershed/Water sources

 Monitor- plants, animals, looks & quality 

 Setting Goals

 Clean water, Habitat, Swimming (in a Stormwater pond?!?), Asethetics

 Look at the long-term for successes

 Proactive Planning



Photo by neilalderney123 - Creative Commons Attribution-NonCommercial License  https://www.flickr.com/photos/17559979@N00



ALGAE FOR BIOFUELS/PRODUCTS 

Algaeon, Inc.

www.algaeon-inc.com

7601 E 88th Pl

Indianapolis, IN

USA

Commercial Production



Contractor Questions

 How do you design and implement an aquatic management plan?

 Does your company prioritize environmental balance, proactive management?

 What is the underlying issue with the pond?  How do you know?

 How are you going to treat for the underlying issue? How long/how many 

treatments will be required?

 What are some things our residence can do to help improve the pond?

 Can you point me to a pond where you implemented a pond plan using your 

proposed treatment plan? How long ago was there any active management in 

that pond?

 Are the proposed inputs sustainable and non-toxic? 

 Do you guarantee your work?... if yes, is a Warrantee Letter provided?... if 

yes, please provide sample language.



Prevention-
 Be proactive in Management Decisions 

 Fish kills in general can be best prevented by 
properly controlling nutrient inputs and 
removing overabundant aquatic vegetation

 Prevent excessive buildup of vegetation and 
organic matter- Harvest & Buffer

 If Chemically treat aquatic vegetation, do it 
early in the growing season according to the 
label and avoid treatments in late July and 
August.

 Winter Kills

 Deepen Pond- Remove Sediment buildups & Muck

 Removing snow from 60% of the pond. 3 inches of 
ice covered by 5 inches of snow will shut out 99% 
of the incoming sunlight.

Other Causes
 Fish Kills can also be due to:

 Chemical pollution

 Water Quality (pH, Hardness, 
turbidity, etc.)

 Old age fish

 Physical disturbance

 Parasites

 Blue Green Algae

 Disease- (stress from poor water or 
overcrowding)

Fish Kills -The most common cause of fish 

kills in Indiana ponds is oxygen depletion.



What to do about a fish kill?

Collect this Information, Answer these Questions:

 Where and when was the fish kill 
discovered?

 Size and depth of the pond?

 Source of water?

 What is the water temperature?

 What type and how many aquatic 
plants?

 Any recent pesticide spraying?

 Any recent thunderstorm or hot, 
cloudy weather?

 What species of fish were killed?

 Was just one species of fish killed?

 What species are in the pond?

 What sizes of fish were killed?

 Were both large and small fish killed?

 Estimate how many fish were killed.

 Where were the fish found (surface, 
bottom, sides, inlet)?

 Are fish still dying?

 Are the fish gulping at the surface?

 Are the fish swimming erratically or 
behaving abnormally?

 Any visible body sores, hemorrhage, 
growths, tumors?

 Any dead fish upstream or downstream?



Can it be prevented?

Emergency Actions:

 Increase water flows

 Flush the pond with clean, fresh water – if 

feasible

 Pump out stale, bottom water

 Aerate surface waters

 Remove dead and dying fish

 Remove decomposing weeds and organics

 Stop feeding the fish and fertilizing the 

pond



Ginger Davis

Conservation Administrator

Hamilton County Soil and Water Conservation District

1717 Pleasant St. Noblesville, Suite 100

ginger.davis@hamiltoncounty.in.gov (317) 773-2181

Helping Landowners have Positive Affects on Soil and Water Resources

mailto:ginger.davis@hamiltoncounty.in.gov


Biological ‘Dredging’

A pond management case study

John Thomas

City of Carmel



CASE STUDY:

THE ENCLAVE OF CARMEL



IS IT RIGHT FOR 

YOUR POND?

What are you trying to 

achieve?

Odor Control

Algae Reduction

Invasive Species 

Reduction

De-mucking

Evaluate

Bathymetric 

Survey

Pond Specialist

What’s filling up 

you pond?

Sediment

Organics 

FIRST STEPS

BENEFICIAL BACTERIA



THE ENCLAVE OF CARMEL

Pond Management Plan

Pond Specialist

Bathymetric (MUCK) Survey

 Invasive Species Management

Photosynthesis Inhibitor

Aerators – Diffusers 

Storm Drain Cleaning

Education

Beneficial Bacterial Application



THE ENCLAVE OF CARMEL
 2012

Weed and Algae Could not be Controlled by Chemical 

Treatment

Hired Pond Specialist 

Found 3-4 Feet of Muck on Bottom of Pond

 2013-2014

Implemented Comprehensive Pond Management Plan

Spot Treatment of Invasive Species

Dye to inhibit algae

Aerator Installation

Carp Species

Beneficial Bacteria



Pond Muck

Storm Drain 

Maintenance

Lawn Treatment 

Education



Invasive 

Spot 

Treatment

s

Pond Dye

Beneficial 

Bacteria



MANAGEMENT PLAN RESULTS

 2014

 2’ of Muck Digestion

 Lots of Bubbles

 2015

 1-2 more feet of Muck Digestion

 More Bubbles

 2016 forward

 Comprehensive Pond Management Plan



INSPECTION 

& COMPLIANCE PROCESS
Jason Armour

City of Fishers



FISHERS INSPECTION AND COMPLIANCE PROCESS

 Outline

Database

 Inspection Documentation

Process

Statistics and Trends

Maintenance Frequencies

Drainage and Water Quality 

Matching Grant



FISHERS INSPECTION AND 

COMPLIANCE PROCESS

Geographic Information Systems Mapping

 iPAD ArcGIS Online Mapping with unique 
identifier codes

Ponds

Wet

Dry

Hydrodynamic Separators or 
Mechanical Units

Other BMPs

Rain Gardens, Pervious 
Pavements, Storm Drain Inserts, 
etc.



FISHERS INSPECTION AND 

COMPLIANCE PROCESS – Inspection Forms

 Work Order Tracking

 Inspection Forms

 Site specific drawings for Ponds

Other BMP forms

 Notes

 Representative Photos

 On site meetings with Owner

 Site meetings are preferred

 Can see actual issues with inspector

Otherwise inspections results are emailed



FISHERS INSPECTION AND 

COMPLIANCE PROCESS
Process

 Work Order Created

 Owner Determined

 County Parcels, Title Co. Lists, etc.

 Owner Account Created

 Inspection Completed

 Inspection Results Issued to Owner

 Contractor Lists

 Compliance Deadlines

 Potential Fines

 Communication

 Follow up and Extensions

30 Day 

Compliance

Reasonable 

Extensions 

May be 

Granted if 

Warranted

$100 

Initial 

Fines 

Possible



FISHERS INSPECTION AND 

COMPLIANCE PROCESS - STATS

Statistics

-Inspections to date

-407 for Ponds

-263 for BMPs

-670 total

-Fines Threatened (43)

-Fines Issued (14)

-Inspections Passed (181)

-Inspections Failed (488)

-Most observed issue

-Erosion and Trash

-Least observed issue

-Dredging



FISHERS INSPECTION AND 

COMPLIANCE PROCESS

Maintenance Frequencies

 Mechanical Units (Manhole BMPs)

 Yearly

 Rain Gardens and Bioswales

Quarterly

 Pervious Pavements

Monthly or Quarterly Sweeping

 Storm Drain Filter Inserts

 Quarterly to Yearly



FISHERS COMPLIANCE PROCESS

Matching Grant Dollars

 50% Match

 Dredging and Muck Reduction

 Erosion

 Non-chemical/Holistic Vegetation and Algae 

Control

 Aeration (No Fountains)

 Apply at 

http://www.fishers.in.us/866/Drainage-and-

Water-Quality-Matching-Gran

http://www.fishers.in.us/866/Drainage-and-Water-Quality-Matching-Gran


City of Fishers Stormwater 
Management Program

Jason Armour, PE, LPG, CFM, CISEC 

Stormwater Engineer/MS4 Coordinator

City of Fishers

Department of Public Works-Water Quality Division

Contact:  317-595-3461 or armourjt@fishers.in.us

mailto:armourjt@fishers.in.us


QUESTIONS?

THANK YOU 

FOR COMING!


