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Retention Ponds and Constructed Wetland Ponds 
Figure RP/CWP-1. Retention Pond Overview (Overview rendering) 

Figure RP/CWP-2. Constructed Wetland Pond Overview (Overview rendering) 

Description 

Retention ponds and constructed wetland ponds 
are SCMs that include a permanent pool of water 
with capacity above the permanent pool designed 
to capture and slowly release the water quality 
capture volume (WQCV) over an extended drain 
time of 12 hours for retention ponds and 24 hours 
for constructed wetland ponds.  

The permanent pool is replaced, in part, with 
stormwater during each runoff event, mixing 
stormwater runoff with the permanent pool water. 
This allows for a reduced drain time compared to 
that of the extended detention basin (EDB). Slow 
release helps to replicate pre-development flows for 
frequent events and reduce the potential for short 
circuiting treatment in smaller ponds. Retention ponds and constructed wetland ponds can be 
very effective in removing suspended solids, organic 
matter and metals through sedimentation, as well as 
removing soluble pollutants like dissolved metals 
and nutrients through biological processes. 
However, these types of ponds require water rights 
due to the fact that evaporation from the 
permanent pool surface has the potential to cause 
depletions of water that would otherwise flow 
downstream.  

SCM Components 

The primary components of retention ponds and 
constructed wetland ponds (referred to as ponds, in 
general) include the pond inlet(s), the permanent 
pool, the temporary surcharge pool for the WQCV 
and flood events, the vegetation in and around the 
pond, and the pond outlet. An important feature of 
the permanent pool is a shallow safety bench 
around the edge of the pond that minimizes potential for people to inadvertently fall into deep 
water.  

MS4 Permit Applicability (Dependent on design 
and level of treatment) 
Meets Runoff Reduction Standard No 
Meets WQCV Capture Standard Yes 
Meets Pollutant Removal Standard Yes 
Typical Effectiveness for Targeted Pollutants 
Sediment/Solids High 
Nutrients Medium 
Total Metals Medium 
Bacteria Medium 
Common Applications 
Step 1: Runoff Reduction No 
Pre-treatment 
(in Treatment Train) 

No 

WQCV + Flood Control Yes 
Cost 
Life-Cycle Costs Medium 

Photograph RP/CWP-1. Retention ponds and constructed 
wetland ponds treat stormwater though sedimentation and 
biological processes including uptake. 
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Site Considerations 

Retention ponds and constructed wetland 
ponds require groundwater and/or dry-weather 
base flow if the permanent pool elevation is to 
be maintained year-round. Adequate physical 
supply and legal rights to store water are 
required for these types of ponds, and the need 
for water rights is a primary reason that EDBs 
are used far more frequently in Colorado than 
“wet” ponds such as retention ponds or 
constructed wetland ponds. Consider the 
overall water budget for the pond to verify that 
the baseflow will exceed evaporation, 
evapotranspiration, and seepage losses (unless 
the pond is lined). Because high exfiltration 
rates can make it difficult to maintain a 
permanent pool in an unlined pond, line or 
otherwise seal the bottom and sides of the 
permanent pool for ponds on permeable soils 
and leave the areas above the permanent pool 
unsealed to promote infiltration of the 
stormwater detained in the surcharge storage 
volume. For ponds that have a permanent pool 
that is sustained by groundwater, lining is not 
necessary.  

Component Intent 
Inlet Allows stormwater to enter the SCM – maximize distance between inlet(s) and 

outlet to minimize short-circuiting. 
Energy Dissipation Protects against erosion when inlet is elevated above the permanent pool. 
Forebay Facilitates removal of trash and coarse sediments. This is the primary location 

for sediment removal, typically submerged. 
Permanent Pool Provides for quiescent sedimentation and biochemical processes that remove 

or transform pollutants between runoff events. 

Surcharge Volume Provides the WQCV for slow release through the outlet. 

Submerged Safety 
Bench 

Minimizes safety hazard of people inadvertently stepping into deep water or 
onto steep, wet slope. 

Outlet Structure Ensures slow release of water to provide treatment and reduce erosion in the 
receiving stream. 

Vegetation Filters runoff, provides biological uptake of pollutants, creates habitat, and 
mediates biochemical reactions in the soil. 

Benefits 
 Provides recreation, aesthetic, and 

open space amenities to residents. 
 Creates wildlife and aquatic habitat. 
 Suited for larger tributary watersheds. 
 
Limitations 
 Open water creates safety issues that 

must be addressed in design. 
 Physical supply of water and a legal 

availability (in Colorado) to impound 
water required.  

 Sediment, floating litter, and algae 
blooms can be difficult to remove or 
control. 

 May attract waterfowl that can add to 
the nutrients and bacteria leaving the 
pond. 

 Ponds increase water temperature. 
 Not suitable near airports due to 

Federal Aviation Administration (FAA) 
requirements related to bird-strike 
hazards. 
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Studies show that ponds with permanent 
pools can cause an increase in outflow 
temperatures relative to inflows due to 
warming of water in the permanent pool 
between runoff events (EPA, 2009). 
Retention ponds are discouraged 
upstream of receiving waters that are 
sensitive to increases in temperature 
(e.g., fish spawning or hatchery areas, 
streams identified as impaired for 
elevated temperature). Temperature 
effects should also be considered for 
constructed wetland ponds, given the 
warming that will occur in areas of the 
wetland with shallow permanent pools. 

Use caution when placing this SCM in a 
watershed where development will not 
be completed for an extended period, or 
where the potential for a chemical spill is 
higher than typical. When these conditions 
exists, it is critical to provide adequate 
containment and/or pretreatment of flows. 
In developing watersheds, frequent 
maintenance of the forebay may be 
necessary. Protect the pond from excessive 
sedimentation by providing effective 
erosion and sediment control measures in 
disturbed areas of the developing 
watershed. 

Community Values 

Ponds are often designed to provide 
aesthetic amenities and other benefits to 
the surrounding community and may be designed as feature attractions that provide open 
water and diverse vegetation, integrated with water quality treatment and detention for flood 
events. Ponds can support ecologically diverse vegetation and provide habitat for wildlife and 
also provide experiential opportunities for visitors. Because of the importance of these broader 
objectives, the aesthetic and experiential aspects of retention and constructed wetland ponds 
should be considered as coequal design objectives with the water quality and flood control 
functions.  

Pond design objectives and aesthetics vary greatly depending on the surroundings, ranging 
from architectural design approaches featuring hard edges and manicured turf surcharge areas 

Photograph RP/CWP-3. Variations in slope and texture around 
the pond, trails, and pavilions connect this retention pond to the 
community as a recreational and aesthetic amenity. 
 

Photograph RP/CWP-2. Constructed wetland pond with diverse 
vegetation provides sedimentation, filtering and biological 
treatment. 
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to naturalized designs with diverse vegetation in zones with varying hydroperiods to promote 
biological processes in the water and soil. Depending on project objectives, ponds may be very 
simple, or may be enhanced with public art, fountains, recirculating water features, bridges, 
boardwalks, and other elements to enhance experiential design objectives.  

Ponds are successful as site amenities when they are integrated with their surroundings in ways 
that make them features of the landscape that do not stand out as heavily-engineered drainage 
structures. Minimizing the visual prominence of components such as energy dissipation 
structures, pre-cast flared end sections, outlet structures, and other concrete features helps to 
blend the SCM with the surroundings. These elements often can be hidden from view, or 
visually receded and blended with the overall landscape and minimize visual impacts.  

Pay attention to the landforms that define the ponds. These should reinforce the chosen design 
aesthetic, whether formal or naturalistic. Focus on experiential aspects of the design, such as 
creating and framing special views of the ponds, creating destination areas and water access 
points for visitors, planning site pathways that provide interesting journeys, and possibly even 
highlighting the architecture of site buildings, depending on the overall objectives of the 
project.  

Retention ponds are often more manicured than 
constructed wetland ponds, with more defined 
transitions between the permanent pool area and 
surcharge area and embankments and fewer 
wetland fringe areas. Many retention ponds have 
an aesthetic of park or golf course ponds, with a 
more ordered image of “nature” guiding the 
overall appearance. These ponds tend to be more 
adaptable to urban and suburban sites, where 
space limitations, maintenance requirements, and 
developer objectives tend to compress the overall 
area that can be dedicated to a pond. These types 
of ponds may have hard edges to create a more 
formal appearance or to aid in maintenance. 
These ponds provide fewer water quality and 
ecological benefits than naturalized ponds and 
generally require more frequent maintenance 
than more natural ponds in open space areas that 
incorporate soft, vegetated edges. INSERT 
PICTURE OF URBAN RETENTION POND.  

Photograph RP/CWP-4. Landscape elements such as 
vegetation and stone highlight the irregularly-shaped 
pond edge, making it appear more natural. 
Photograph courtesy of Design Concepts. 
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Constructed wetland ponds have 
more areas of shallow water within 
the permanent pool area that allow 
emergent wetland vegetation to 
develop and zones within and around 
the pond with varying hydroperiods 
supporting diverse vegetation that are 
well suited for a naturalized aesthetic. 
Vary side-slope grades and widths and 
shape the pond to create natural 
edges that appear to have been 
formed by flowing water. Use organic 
shapes and curves in place of straight 
lines and rectilinear forms for pond 
edges and elements. Compared to 
retention ponds, constructed wetland 
ponds should have more gradual 
transitions between open water and 
wetlands. Because of diverse wetland 
and riparian zones, constructed wetland ponds tend to attract more wildlife and have more 
ecological diversity than retention ponds and are more appropriate within a larger natural 
context. Once established, these types of ponds tend to evolve and change due to natural 
processes, developing seedbanks that allow different types of vegetation to thrive depending 
on hydrologic conditions in different zones of the pond. Weed control is critical in the first few 
years of establishment. Water rights are needed for the wetland components of the pond as 
well as open water areas.  

Pond Design Recommendations: 

• Design for safety. Ponds are attractive features that are inviting to people. The pond 
design must provide measures to prevent or dissuade visitors from entering or having 
contact with the pond. Design features must be provided that create a safe surface that 
allows anyone who inadvertently falls or enters the pond to recover and easily walk out 
to safety. Specific measures include the following: 

o Create natural barriers along pond edges using vegetation. Dense plantings of 
vigorous growing riparian shrubs such as coyote willow and other riparian/wetland 
shrub species can be excellent deterrents to pond access. In public areas, especially 
where children may be present, consider low visibility wire fencing. These fences can 
be located in areas of tall shrub and grass growth to minimize their visibility and 
impact to aesthetics. 

o If the pond will be accessible (e.g. not fenced off), design a mildly sloped, shallow 
safety bench in accordance with the side slope criteria in the Design Procedures and 
Criteria below.  

• Create vegetation plans based on the water regimes that are anticipated post-

Photograph RP/CWP-4. Landscape elements such as 
vegetation and stone highlight the irregularly-shaped 
pond edge, making it appear more natural. 
Photograph courtesy of Design Concepts. 

 

Photograph RP/CWP-5. Landscape elements including diverse 
vegetation and a wetland fringe, in combination with the 
irregularly-shaped pond edge, create a natural appearance. Sign 
states, “No Swimming” and warns “Ice Unsafe.” 
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construction. Plant wetland species around the edges of ponds, in areas of shallow 
ponding, and in areas where saturated soils are expected near the water table. 
Transition from wetland to riparian vegetation over a depth of approximately 30 inches 
above the permanent pool, and transition from riparian to upland vegetation from 30 
inches to 5 feet. Pay special attention to specification of vegetation in pond surcharge 
areas because vegetation in these areas must be able to tolerate moderate periods of 
inundation, as well as prolonged dry conditions between large rain events. Retention 
and constructed wetland ponds present great opportunities for designers to use a wide 
variety of plant species to create biodiversity and provide flowering plants for 
pollinators. 

• Develop custom designs for structural elements such as outfalls, energy dissipaters, 
grade control structures, and spillway weirs to fit the specific attributes of the site. Each 
site is unique, so using standard details for these elements without developing site-
specific designs will fail to address the opportunities and constraints that each site 
presents. Choose materials based on the intent of each feature, either blending it with 
the site or purposefully creating a feature that stands out as “artful infrastructure,” 
where the design elements are intended to contrast the natural environment. Natural 
materials such as stone provide a more organic quality to structural elements, whereas 
concrete can be used to create bold counterpoints to the natural environment. Coloring 
and texturing concrete is another way to create desired effects with structural design 
elements and may help to blend the structures into the natural context. INSERT PICTURE 
OF CUSTOM OUTFALL OR SIMILAR.  

• Create unity in the design through repeated use of materials. This is especially effective 
if the functional structures are made of the same materials as other landscape elements 
(such as seating areas, and terraces) throughout the site and contributes to creating a 
coherent and unified design.  

• Design for human experience by thinking about how people will use the site and 
providing elements that enhance their experiences. Some examples of these types of 
elements include:  

o Trails – A trail network that creates walking loops around the site (preferably 
combined with maintenance access), with connections to nearby neighborhoods 
and other nearby trails. Consider where gateway elements should be located, as 
well as demarcation of key viewpoints. 

o Water access points – Consider creating informal “destination stone slabs” to 
accommodate visitors’ desires to be close to the water. 

o Seating and shade – These can be informal or formal features, depending on the 
overall character of the pond and objectives of the site development and can 
range from boulders under cottonwood trees to benches under small shade 
shelters. Locate seating to take advantage of high points and good views. 
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Maintenance 

Recommended ongoing maintenance 
practices for all SCMs are provided in 
Chapter 6 of this manual. During design, 
considered the following to facilitate 
maintenance over the long-term: 

 Provide energy dissipation and 
pretreatment for trash and coarse 
sediment upstream of the permanent 
pool using a forebay. 

 Provide maintenance access to the 
forebay, permanent pool, and outlet 
structure. 

 For retention ponds, exceed the 
minimum criterion for the permanent 
pool volume. Greater depth deters algae 
growth by moderating temperature and providing deeper areas in the pond that receive 
less sunlight. 

 Periodic removal of sediment from the pond bottom will be required to maintain depth and 
volume and support beneficial habitat. Be aware, nutrient-rich inflows will produce algae 
blooms in ponds. Implement source controls such as reduced fertilizer use and irrigation 
management to reduce the potential for algae blooms and associated increased 
maintenance.  

 Assume the pond will eventually need to be de-watered and plan accordingly including 
budgeting and access of equipment. Provide an area nearby to spread out and drain wet 
sediments removed from the pond before hauling to a disposal location.  

Design Procedures and Criteria 

The following steps outline the design procedures and criteria for retention ponds and 
constructed wetland ponds. Figure RP/CWP-1 shows a conceptual configuration of a retention 
pond, and Figure RP/CWP-2 depicts a constructed wetland pond. MHFD-BMP, available at 
www.mhfd.org, is an Excel-based workbook that performs many of the design calculations 
based on the criteria in this fact sheet. MHFD-Detention, another workbook available on 
MHFD’s website, can be used to develop and route storm hydrographs through a retention 
pond and design the outlet structure for the WQCV and the EURV and 100-year storage volume, 
as applicable. 

1. Baseflow: Unless the permanent pool is established by groundwater, a perennial 
baseflow that exceeds water losses, including evaporation, evapotranspiration, and 

Photograph RP/CWP-6. Exceeding the minimum requirements 
for the permanent pool volume and depth can help to mitigate 
excessive growth of algae. Source control measures in the 
watershed that reduce nutrient loading may also be necessary. 

http://www.mhfd.org/
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seepage, must be physically and legally available. Low inflows in relation to the pond 
volume can result in poor water quality due to stagnation. Perform net influx 
calculations to account for the range of annual and seasonal variations in hydrologic 
conditions. Estimate evaporation from existing local studies, pan evaporation data from 
nearby climate stations, or from the National Weather Service (NWS) Climate Prediction 
website. NOAA Technical Report NWS 33 is used by the State Engineer’s office and 
provides a spatial map of annual evaporation from free water surfaces for Colorado. 
Annual evaporation for Denver County ranges between 40 and 45 inches. Potential 
evapotranspiration (which occurs when water supply to both plant and soil surface is 
unlimited) can be approximated as the evaporation from a large, free-water surface 
such as a lake (Bedient and Huber, 1992). When ponds are placed above the 
groundwater elevation, a pond liner is recommended, unless evaluation by a 
geotechnical engineer determines this to be unnecessary.  

2. Surcharge Volume: Provide a surcharge volume based on a 12-hour drain time for 
retention ponds and a 24-hour drain time for constructed wetland ponds. 
• Determine the imperviousness of the watershed. 
• Calculate the required storage volume, accounting for Step 1 runoff reduction SCMs 

in the contributing watershed. Determine the required WQCV or EURV (watershed 
inches of runoff) using Figure 3-2 located in Chapter 3 of this manual (for WQCV) or 
equations provided in the Storage chapter of Volume 2 (for EURV). 

• Calculate the design volume (surcharge volume above the permanent pool) as 
follows: 

For WQCV: 

𝑉𝑉 =  �
WQCV 

12
� 𝐴𝐴 Equation RP/CWP-1 

For EURV: 

𝑉𝑉 =  �
EURV 

12
� 𝐴𝐴 Equation RP/CWP-2 

 

Where: 

V   = design volume (acre-feet) 

A  = tributary catchment drainage area (acres) 

3. Pond Shape: Always maximize the distance between the inlet and the outlet. A pond 
length to width ratio between 2:1 and 3:1 is recommended to avoid short-circuiting. 
Adjust the inlet and outlet locations as needed through the use of pipes, swales, or 
channels to accomplish this.  

4. Permanent Pool: The permanent pool provides stormwater quality enhancement 
between storm runoff events through biochemical processes and quiescent 
sedimentation. 
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• Volume of the permanent pool: 

𝑉𝑉𝑝𝑝 ≥  C𝑉𝑉 �
WQCV 

12
� 𝐴𝐴 Equation RP/CWP-3 

Where: 

Vp = permanent pool volume (acre-ft) 

CV  = volume sizing coefficient:  

 1.2 for retention ponds  
 0.75 for constructed wetland ponds 

A  = tributary catchment drainage area (acres) 

• Depth Zones:  
o Safety Wetland Bench: Provide a safety bench along the perimeter of the 

permanent pool(s) in retention and constructed wetland ponds, 6 to 
12 inches deep and a minimum of 4 feet wide. The safety wetland bench 
provides a shallow area that allows people or animals who inadvertently 
enter the open water to gain footing to get out of the pond. Aquatic plant 
growth along the perimeter of the permanent pool can also help strain 
surface flow into the pond, protect the banks by stabilizing the soil at the 
edge of the pond, and provide biological uptake.  

o For a retention pond, the remaining pond area 
should be open water, providing a volume to 
promote sedimentation and nutrient uptake 
by phytoplankton. To avoid anoxic 
conditions, the maximum depth in the pool 
should not exceed 12 feet, unless an aeration 
system is provided. At greater depths, 
stratification has the potential to occur, 
which can deplete oxygen in the pond 
bottom and result in release of pollutants 
from accumulated sediments that can be 
flushed out in a subsequent runoff event. The best 
way to avoid the need for aeration is to ensure that there is 
adequate baseflow of suitable quality (e.g., not nutrient-rich) and that the 
pond inlets and outlet are positioned to avoid short-circuiting and zones of 
stagnation as baseflows pass through the pond. Pumped recirculation of 
water in the pond can be designed to provide mixing in zones that are less-
mixed by baseflows and also provides aesthetic benefits (e.g., fountains or 
small “waterfalls” of recirculating water at points around edges). Aeration 
systems are typically needed in remedial situations where a combination of 
long hydraulic residence times, nutrient rich inflows, warm temperatures, 
and zones of stagnation result in algae blooms that affect the appearance, 

Diverse wetlands are 
healthy wetlands. 
Create zones with 

different depths and 
plant a variety of 

vegetation. 
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water quality, odor, and overall function of the pond. In these cases, a variety 
of alternatives exist for aeration from bubbler systems placed on the bottom 
of ponds to floating solar pumps that move around the surface of the pond 
recirculating water. 

o For a constructed wetland pond, distribute wetland habitat within and 
surrounding the permanent pool using vegetation suited for variations in the 
pool depths and the runoff hydroperiod at varying elevations to establish 
diverse ecology. Distribute pond area in accordance with Table RP/CWP-1. 

 

Table RP/CWP-1. Recommended Open Water Surface Area and Design Depth Ranges 
for Constructed Wetland Pond Zones 

Pond Zones Percent of Pond 
Surface Area 

Design Water 
Depth 

Forebay, outlet, and open 
water surface areas 30% to 50% 2 to 4 feet 

Wetland zones with 
emergent vegetation 50% to 70% 6 to 12 inches1 

1 One-third to one-half of this zone should be 6 inches deep.  
 

5. Side Slopes: Side slopes must be stable and sufficiently mild to limit rill erosion and 
facilitate maintenance. Side slopes above the safety wetland bench should be no 
steeper than 4:1, preferably flatter. The safety wetland bench should be relatively flat 
with the depth between 6 to 12 inches and should extend at least 10 feet into the pond 
from the edge of water. The side slope below this bench should be 3:1 (or flatter when 
access is required or when the surface could be slippery). The steeper 3:1 slope below 
the safety wetland bench can be beneficial to deterring algae growth as it will reduce 
the shallow area of the pond, thus reducing the amount of sunlight that penetrates the 
pond bottom.   

6. Inlet: Dissipate energy at the inlet to limit erosion and to diffuse the inflow plume. 
Design inlets and energy dissipation in accordance with the SCM Inflows section of this 
chapter and the Hydraulics Structures chapter of Volume 2, which addresses design of 
impact basins and drop structures. 

7. Forebay: Provide a forebay to trap trash and allow larger particles to settle out, which 
will reduce the required frequency of sediment removal in the permanent pool. See the 
SCM Inflows section of this chapter for guidance and criteria for forebays.  
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8. Outlet: Design the outlet to 
release the WQCV over a 12-
hour period for retention ponds 
and over a 24-hour period for 
constructed wetland ponds. The 
MHFD-Detention tool, available 
at www.mhfd.org, performs 
these calculations, as well as 
sizing calculations for the EURV 
and 100-year storage volume for 
retention ponds that also are 
designed for flood control. See 
the SCM Outflows section of this 
chapter for additional 
information on designing outlet 
structures pertaining to 
structure geometry, grates, trash racks, the orifice plate, and all other necessary 
components.  

9. Trash Rack: Provide a trash rack of sufficient size to prevent clogging of the primary 
water quality outlet. Extend the trash rack protecting the orifice plate into the 
permanent pool a minimum of 28 inches. See the SCM Outflows section of this chapter 
for additional information on designing trash racks for excluding debris and for safety. 

10. Overflow Embankment: Design the embankment to be stable during the 100-year 
storm. If the embankment falls under the jurisdiction of the State Engineer's Office 
(SEO), it should be designed to meet SEO requirements for dam safety. Design 
embankment slopes to be no steeper than 4:1, preferably flatter, and planted with turf 
grasses. Excavate and replace poorly compacted native soils. Embankment soils should 
be compacted to 95% of maximum dry density for ASTM D698 (Standard Proctor) or 
90% for ASTM D1557 (Modified Proctor). Spillway structures and overflows should be 
designed in accordance with local drainage criteria and should consider the use of 
stabilizing materials such as buried soil riprap or turf reinforcement mats installed per 
manufacturer's recommendations. 

Photograph RP/CWP-7. This pond outlet structure is accessible 
and functional while not interfering with the overall pond 
aesthetic. 

http://www.mhfd.org/
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11. Pond Drain for Maintenance: 
Provide a means to drain the 
pond to allow the pond to dry 
out when it must be "mucked 
out" to restore volume lost due 
to sedimentation. Provide 
drainage via gravity when 
feasible. An underdrain around 
the perimeter of the pond with 
a valved connection to the 
outlet structure may achieve 
this objective. Other 
alternatives include providing a 
drywell with a piped connection 
to the outlet structure or to a 
downstream conveyance 
element or connecting a valved 
pipe directly to the outlet structure. The pipe should include a valve that will only be 
opened for maintenance.  

12. Vegetation: Vegetation provides erosion control and enhances site stability. Plant berms 
and side-slopes with native grasses or irrigated turf, depending on the local setting and 
proposed uses for the pond area. Vegetate the safety wetland bench with native aquatic 
species. Dense vegetation around the perimeter of an open water body can discourage 
frequent use of the pond by geese. For constructed wetland ponds, plant wetland 
vegetation based on tolerance for permanent inundation at depths of 6 to 12 inches and 
riparian vegetation on banks that are inundated by the WQCV.  

13. Access: Provide all-weather stable access to the pond bottom, forebay, and outlet for 
maintenance vehicles. Design grades that do not exceed 10% for haul road surfaces or 
20% for skid-loader and backhoe access. Provide a solid driving surface such as gravel, 
concrete, articulated concrete block, concrete grid pavement, or reinforced grass 
pavement. The recommended cross slope for the access road is 2%.  

Figure RP/CWP-3. Retention Pond Components (Component rendering with more detailed 
information on components) 

Figure RP/CWP-4. Constructed Wetland Pond Components (Component rendering with 
more detailed information on components) 

Construction Considerations for Retention and Constructed Wetland Ponds 

Successful construction of a retention or constructed wetland pond requires attention to 
management of water, installation of a liner (if used), and installation and establishment of the 
vegetation. Key construction considerations include:  

Photograph RP/CWP-8. Barnum Park constructed wetland park 
shows transition from hydrophytic rushes to upland grasses. 
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 When using the pond area as a sedimentation basin during construction, fully rehabilitate 
the area to remove sediment and other materials accumulated during construction prior to 
filling and revegetating the pond. 

 If the pond is located on a perennial or ephemeral drainageway, a temporary diversion may 
be required for construction of the SCM. See the Temporary Diversion fact sheet (SM-08) in 
Chapter 7 for additional information.  

 If construction dewatering is required, a construction dewatering discharge permit from the 
Colorado Department of Public Health and Environment and/or local governments may be 
required.  

 Plant health is critical to establishing a constructed wetland or retention pond. Inspect 
plants prior to installation to ensure they are healthy. 

 After planting wetland species in a constructed wetland pond or on a wetland safety bench 
in a retention pond, the permanent pool should be kept at 3 to 4 inches deep in the newly-
planted emergent plant zones to allow growth and to help establish the plants, after which 
the pool should be raised to its final operating level. 

 Plan on selective weed control during the vegetation 
establishment period. Use of herbicides is not 
recommended within the pond area since it is a 
water quality facility. 

 When ponds are lined to reduce or eliminate seepage 
from the permanent pool, quality assurance/quality 
control is critical for liner installation to avoid 
puncturing the liner, leaky seams, improper 
anchoring, or other problems that can damage or 
reduce the lifespan of the liner. 

 Temporary irrigation may be needed to establish 
wetland, transitional, and upland vegetation, 
especially if drier than normal conditions occur during the establishment period. 
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Providing a buffer of tall 
native grasses around a 

pond provides treatment 
through filtering 

(straining) and helps 
discourage frequent use 

of the pond by geese. 
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Figures 

Figure RP/CWP-1. Retention Pond Overview (Overview rendering) 

Figure RP/CWP-2. Constructed Wetland Pond Overview (Overview rendering) 

Figure RP/CWP-3. Retention Pond Components (Component rendering with more detailed 
information on components) 

Figure RP/CWP-4. Constructed Wetland Pond Components (Component rendering with more 
detailed information on components) 

 


	Description
	SCM Components
	Site Considerations
	Community Values
	Maintenance
	Design Procedures and Criteria
	Construction Considerations for Retention and Constructed Wetland Ponds
	References
	Figures

