INTRODUCTION


The need for the construction of detention ponds is increasing with the amount of residential and commercial development in urban areas.  Not only do these ponds function as flood control, they also serve as amenities for potential homeowners.  The objective of community lake management is to maintain the aesthetic qualities of these ponds while preserving the recreational uses of the resource.  Traditionally, lake management includes pond construction, aquatic vegetation control, water quality maintenance, and fisheries management. 


One of the most important components of community lake management is people management.  The education of property managers and homeowners is essential when establishing a lake management program.  Every pond is unique in its properties and the expectations of homeowners should be defined based on those properties.  There are some cases where inherent flaws in the design and process make ponds very difficult to maintain.  In that scenario, homeowners should be notified and informed of the options needed to correct the problems.  This is one example of people management.    

POND DESIGN & CONSTRUCTION

New Construction

Proper planning during the design and construction process greatly reduces the cost of future lake management.  When selecting a site, the most important considerations are: 1) soil types that contain sufficient clay; and 2) adequate amount of watershed.  Once a site has been selected, it is important that measures be taken during the excavation process to minimize extensive shallow water areas.  We recommend that shorelines be excavated on a 3:1 slope to reach a minimum of 3 feet deep.  This will reduce sunlight penetration to the bottom where aquatic vegetation begins to grow.  The installation of bulkhead retaining walls around the perimeter creates a more pleasing appearance and allows the lake to retain its contours during drought periods.  Retaining walls also prevent wind and wave erosion which can be very difficult to repair.  The lake should be excavated to a minimum of 12 feet.  The deep water ensures a permanent supply of water and prevents vegetation from taking over the pond.  A water release drop structure or spillway is crucial to allow excess water to leave the pond.  We recommend that a drain valve also be installed to allow the pond to be easily de-watered for vegetation control or future dredging if needed.

Existing Ponds
The renovation of existing ponds requires draining and excavating or dredging. If it is not possible to drain the pond, a floating dredge can be used.  This can be very expensive and material disposal is the most important consideration.  In order to reduce expenses, the material can be used for landscaping or shaping if a location is available on-site.  Excavation criteria should be similar to those for new construction. 

Silt Prevention
Once pond construction is completed, measures should be taken to prevent siltation.  The most common mistake is to allow pad site construction to go unchecked.  During heavy rains, street drains divert runoff carrying large volumes of silt into the pond.  This silt accumulates near drain flumes and creates optimum areas for aquatic vegetation and algae.  Silt fencing should be enforced during the development phase of communities with ponds or lakes.  Hay bales can also be placed in strategic areas near street drains and un-vegetated slopes.  More specialized erosion control mats are also available.  Rip-rap gabions can also be installed in watershed areas which are prone to erosion and silt encroachment.  If siltation from an upstream source is the problem, low head dams can be constructed to catch the silt before it enters the pond.  Silt which accumulates behind these dams can be cleaned out when needed.         

FISHING IN COMMUNITY LAKES

Community lakes and ponds serve not only as aesthetic amenities, but offer many recreational opportunities.  One of the most popular incentives for homeowners is fishing.  Stocking gamefish in small ponds is relatively inexpensive and it creates a fishing resource which can be conveniently utilized by children as well as adults.  It is much easier to catch fish from a properly stocked pond than from the nearest public lake or reservoir.  It also allows the homeowners to have a private fishing spot where they can control access to the resource.

Anytime fish are stocked in a pond, some degree of management is required.  One of the biggest mistakes made in small urban ponds is the enforcement of “catch and release only”.  Catch and release is usually enforced in an attempt to preserve the fishery; however, it should only be enforced in a new pond which has been stocked within the past two years.  Once the fish population has matured, it is important that some fish be harvested or removed.  In the case of largemouth bass, if fish are not harvested, they will quickly overpopulate and starve.  The result is an unbalanced population consisting only of small fish.  Therefore, it is crucial not to abuse the “catch and release only” mindset.  The simplest regulation for small urban ponds is a 12 inch minimum length limit.  This means that after two years, one should be allowed to remove bass if they are longer than 12 inches. 
SPECIAL EVENTS

Stocked ponds in communities offer many opportunities for social events.  One of the most popular is fishing tournaments where fish are marked with numbered tags.  Prizes can be donated and awarded to those who catch tagged fish.  Fish should be stocked a few days prior to the scheduled event.  We recommend stocking channel catfish for these events because they are easily caught by young children and “weekend anglers”.  These tournaments can be timed to coincide with other community activities.  Kid’s fishing days are also very popular.  Food and refreshments can be provided to create a festive community function.  We recommend that these events take place in the Spring or Fall because this is when fish are easiest to transport and most likely to be caught by fishermen.  We can help arrange the purchase of bait to be used at these events.  Although earthworms and shrimp are very effective at catching catfish, we have found through experience that store bought hot dogs are just as effective and do not create the mess or smell incurred when using live bait. 

FOUNTAINS AND LAKE AERATION


Surface Fountains and Aerators

Floating fountains and surface aerators are primarily for aesthetics.  Fountains come in a wide array of sizes and spray patterns to fit the desires of property owners.  Fountains can also be equipped with lights to showcase community properties at night.  They consist of a floating motor and nozzle assembly, underwater wire, a control panel, and a motor control box.  Fountains can be equipped with suction tube extensions to pull water from greater depths.  This enhances mixing and oxygenation of the pond; however, fountains are not the cure to aquatic vegetation problems.  Most fountains require 220 volt, single phase power to operate.  We recommend that power is provided as close as possible to the desired location of the fountain itself.  This prevents having long runs of electrical wire buried underground.  In addition, the more wire required, the higher the expense.  

Bottom Diffused Aeration

Bottom diffused aeration systems are the most efficient at mixing and oxygenation; however, no aesthetic qualities are provided.  Bottom aeration systems consist of a low capacity air compressor, weighted tubing, and a perforated disc which lays on the pond bottom inside a large PVC housing.  Compressed air passes through tubing and is released through the disc.  As the air rises, it mixes the water column and creates a gentle up-welling on the pond’s surface.  These systems reduce stratification and prevent anaerobic conditions which can lead to bad odors.  Bottom diffused aeration systems are not effective in water less than 6 feet deep.  They require standard 110 volt power and a location to mount the compressor.   

TROUBLESHOOTING FOUNTAINS & AERATORS

1)  If water output diminished:

A)  Turn off fountain at main breaker

B)  Check GFI reset button

C)  Turn fountain back on

D)  If fountain remains the same, turn off breakers and call for assistance
2)  If water output nonexistent:

A)  Turn off fountain at main breaker

B)  Check GFI reset button

C)  Turn on breaker and listen for clicking sound

D)  Turn the time clock a full turn to the “on” position

E)  If fountain remains the same, turn off breakers and call for assistance

3)  If lights do not come on: 

A)  Check time clock for “on” position

B)  Check breaker for reset

C)  Check GFI reset button

4)  If fountain rotates full circle when turned on:

A)  Turn off breaker and call for assistance

We have found that most problems with fountains occur during thunderstorms or after power interruptions due to construction in the area.  Usually, it is just a matter of resetting the breakers and GFI to restore normal operation.  Heavy rainfall events cause trash and debris to be washed into the lake.  Plastic bags are the biggest culprit to fountain operation.  They are pulled to the fountain and become lodged on the suction screen thereby restricting flow.  In extreme cases, plastic bags or construction debris can make their way to the propeller shaft and lock up the fountain.  It is very important that areas around the lake are cleaned up after heavy rainfall.  An effort should also be made to enforce proper disposal of materials on construction sites.  Other common problems are discarded fishing line, grass clippings, and excessive aquatic vegetation.  

All fountain control panels are equipped with GFI’s (ground fault interrupter) to eliminate the risk of electric shock.  Each control panel is equipped with a separate GFI and time clock for the motor and the lights.  Each component is labeled respectively.  If no lights are present, there will only be one GFI and one time clock inside the control panel.  We recommend placing pad locks on all panels to prevent tampering.  Combination locks allow us to easily access the panel if a service call is required.  Do not touch anything other than those items described in the troubleshooting guidelines.

AQUATIC VEGETATION MANAGEMENT

Submersed aquatic weeds and algae present a constant challenge to water management specialists.  The degree of aquatic vegetation growth is a function of: 1) water depth; 2) water clarity; 3) weather patterns; and 4) nutrient loading.  Unsightly aquatic vegetation and algae reduces property values.  In addition to being an eyesore, algae often clog filters, pump inlets, and other equipment.  Silting can be accelerated, oxygen levels become reduced and bad odors can result.  Severe infestations can even cause stunting of game fish and destroy fish habitats.  Excessive vegetation interferes with recreational uses such as fishing and swimming.  Emergent aquatic vegetation and algae also offer mosquitoes an ideal breeding site and provide shelter for snakes.  

There are several methods of aquatic plant management:  mechanical harvesting, biological control, environmental changes, and aquatic herbicide control.  The method or methods selected are determined by the particular use of the water body, by available resources, and by government regulations.  Ideally, aquatic plant management should be a combination of methods that work harmoniously with the environment.

Mechanical Methods
Mechanical harvesting and dredging have been used for many years.  However, these methods are slow, non-selective, costly and time-consuming.  Harvesting can aggravate the problem by dispersing plant fragments which can form new plants.  Results rarely last more than a few months.  The rate of weed re-growth may exceed the rate of harvesting and the disposal of harvested weeds is a major problem itself.  Another concern with mechanical control is increased turbidity of the water and the removal of sport fish as well as other aquatic organisms.

Biological Control
Another aquatic plant management method involves the use of biological control agents.  These include the introduction of herbivores, insects, or pathogens into the aquatic environment.  It should be noted that all biological controls can be slow to produce results and the control often isn’t as effective or consistent as other treatment methods.  Generally, biological controls are most effective in smaller ponds.

One of the most common herbivores used is the Asian grass carp.  The use of this exotic fish is restricted in many areas because of the long-term effects they might have on native plant species.  In Texas, sterile triploid grass carp can be stocked at a rate of 7 per acre once a permit has been granted by the Texas Parks & Wildlife Department.  It is required to install a fish escapement barricade before the permit will be issued.  The results of Grass carp stocking are unpredictable and very non-selective.  

Recent technology has been developed in the use of naturally occurring bacteria to restrict algae growth.  These bacteria or “bugs” utilize available nutrients which would otherwise be used in the propagation of algae.  The use of pond bacteria for algae control will be elaborated on in a later segment.

There has been research in the use of corn meal, barley straw, and fungi for algae control.  The results are highly variable and their effectiveness is yet to be proven. 

Physical or Environmental Manipulations
Another control option is to conduct a lake drawdown.  In this de-watering process, the water level is allowed to drop so that exposed plants can dry or freeze, depending on season.  The harsh environmental conditions cause the vegetative cell walls to rupture.

Aquatic Herbicide Control
Through technological advances in past years, various herbicides have been developed for aquatic plant management.  Some of these herbicides include diquat, glyphosate 2, 4-D, endothall, fluridone, and copper compounds.  We use only EPA approved, environmentally friendly herbicides.  Aquatic plant management using herbicides provides faster and longer-lasting results, and require lower labor costs than mechanical methods.  There are many different application techniques which lake managers choose from based on target species, degree of infestation, acreage treated, and accessibility.  Most registered herbicides are selective; therefore, species identification is the most important consideration.    

There are two classifications of aquatic herbicides: Contact Herbicides and Systemic Herbicides.  Contact herbicides achieve very fast results; however, control usually requires multiple treatments during the growing season.  During the application of contact products it is crucial that the herbicide come in contact with every piece of the target species.  Contact herbicide pond treatments must be split into sections in order to avoid rapid vegetative decomposition and oxygen depletion.  Systemic herbicides have a much slower mode of action; however, they often provide season long control.  There are no oxygen depletion concerns when using systemic herbicides.

 ***In order to assist lake managers in selecting the proper aquatic herbicide, it is important to notify us if water from the pond is used for irrigation purposes.    

CONTACT HERBICIDES
Copper sulfate
Chelated coppers: 

(Cutrine Plus, Cutrine Ultra, Clearigate, Nautique, K-Tea)



Aquathol K

Hydrothol 191

Reward

SYSTEMIC HERBICIDES


AquaStar (glyphosate)
Weedar 64

Sonar AS & Sonar SRP
Sunlight Reduction
Blue or Black lake colorants can be used to shade the water and prevent sunlight penetration.  The degree of shading is determined by the amount of dye added to the water.  Lake dye should only be used in ponds with minimal water exchange.  In flow through systems, the color will disappear after rainfall events.

Nutrient Reduction
One of the biggest lake maintenance problems in community ponds is nutrient loading from lawn fertilizer runoff.  It is the fertilizer that fuels the out-of-control growth of algae and aquatic plants.  The use of organic fertilization programs is one way to reduce nutrients in the watershed.  However, if inorganic fertilizer is used, it is important to instruct landscape companies to keep fertilizer pellets away from the water’s edge.  Even light rainfall can wash a significant amount of nutrients into the pond causing severe algae blooms overnight.  

Nutrient loading by waterfowl is another major concern.  We recommend that the number of ducks and swans be kept to a minimum.  This is especially true for very small ponds.  Not only do waterfowl add excess nutrients to the water, they also muddy up water and litter walkpaths and fountains with feces.        

The application of aluminum sulfate (alum) is a chemical means of nutrient deprivation.  In addition to clearing muddy water, alum locks up available nutrients thereby restricting vegetation growth. 

Pond Bacteria Treatments


Since chemicals “work” right away, the expectations are that microbes will also work quickly.  Bacteria work more slowly, naturally, and we suggest not to expect visible changes in the water for 3 to 4 weeks.  While chemicals address the symptoms of the problem, microbes address the cause of the problem.  Microbes work by consuming the excess nutrients, thereby reducing the available nutrients that algae need to grow.  Therefore, future algae blooms should decline depending on the continued amount of nutrient loading.  Through experience, we have found that bacteria treatments work best in small, highly oxygenated ponds.  Recirculating systems with little or no water exchange respond most effectively to bacteria treatments.  Besides aeration, water quality variables (most notably pH and alkalinity) also determine effectiveness. 
NOXIOUS AQUATIC VEGETATION


There are 5 general types of aquatic vegetation.  Although not a “true” plant, algae makes up the first and largest group.  Algae can be either green, blue-green, filamentous, or branched in nature.  

Single-cell green algae is highly responsive to nutrient loading and is the cause of “pea-soup” green water.  Some species are tolerant to algaecides and therefore extremely difficult to control.

Blue-green algae are the most noxious of all aquatic vegetation.  Certain species produce toxins which are fatal to fish, turtles, and waterfowl.  Blue-green algae appear as a blue to white floating sheen accompanied by a strong septic odor.  Lyngbia is another species of blue-green algae.  Lyngbia is extremely resistant to all aquatic herbicides.  It grows on the bottom and floats to the surface as gases are produced.  They appear as brown to black, gelatinous masses which accumulate on the down wind side of ponds.  It is almost impossible to achieve complete control of Lyngbia. 

Filamentous algae is the most common vegetation in urban community ponds and is often referred to as “pond scum”.  There are many species, most appearing as green to yellow floating mats which resemble carpet or hair.  Filamentous algae begins to grow in shallow areas where sunlight reaches the bottom.  As the algae propagates, it produces gases which cause the mats to rise to the surface.  Filamentous algae is highly responsive to algaecide treatments.  It should be noted that treating filamentous algae can be likened to mowing your grass.  Algae has to be present to be treated chemically.  In some cases, algae may have a growth rate which exceeds the decomposition caused by treatment.  More often than not, this happens in extremely shallow, highly fertile ponds.  For instance, deep ponds may require treatment once a month, while heavily silted ones require weekly treatments.   

Branched algae resemble aquatic plants but respond only to algaecides, not herbicides.  This is one example why species identification is most important in vegetation management.  There are only two species of branched algae: Chara and Nitella.  Chara is very common and is referred to as “skunkweed” because of its strong odor.

 
Submersed vascular plants make up the second group of aquatic vegetation.  Next to filamentous algae, they are the most prevalent vegetation type in community ponds.  The most common species locally are the pondweeds and coontail.  Submersed vascular plants respond well to both contact and systemic herbicide treatments.  Control of these species usually lasts longer in comparison to algae treatments.


Emersed plants which are attached to the bottom constitute the third group.  These plants are often referred to inclusively as “lily pads”.  The most common species are waterlilies and American lotus.  These plants are  often desirable in small patches and can be selectively removed by spot treating with a contact herbicide.  It should be noted that if left unchecked, lily growth will take over shallow ponds.


Floating plants make up a small group of vegetation which is often misidentified as filamentous algae.  Duckweed and watermeal appear as a solid green canopy on the ponds surface.  These mats can block 100% of sunlight penetration and lead to oxygen depletions.  Each individual plant is the size of a pencil eraser.  Floating plants are highly intrusive and can travel from pond to pond by waterfowl.  Duckweed and watermeal are best treated with systemic products to avoid rapid decomposition.   


Marginal plants such as cattails and water primrose make up the final group of aquatic vegetation.  Marginal plants limit access to ponds and harbor mosquitoes, snakes and other pests.

WATER QUALITY


Standard water quality tests reveal general pond condition and serve as a tool to lake managers.  Parameters such as temperature, pH, alkalinity, hardness, nitrite, and total phosphorus are all important when developing treatment regimes.  However, these values are not necessarily indicators of pond health.  E. coli is bacteria found in the gut of all warm-blooded animals.  Results of E. coli testing in ponds usually indicate the influence of waterfowl or livestock in the watershed.  Therefore, it is not alarming to find high counts of E.coli in ponds.  Oil and grease is also common in community ponds due to the runoff from street drains.
