Retention/Irrigation
Description
Retention/irrigation refers to the capture of stormwater runoff in
a holding pond and subsequent use of the captured volume for
irrigation of landscape of natural pervious areas. This technology
is very effective as a stormwater quality practice in that, for the
captured water quality volume, it provides virtually no discharge
to receiving waters and high stormwater constituent removal
efficiencies. This technology mimics natural undeveloped
watershed conditions wherein the vast majority of the rainfall
volume during smaller rainfall events is infiltrated through the
soil profile. Their main advantage over other infiltration
technologies is the use of an irrigation system to spread the
runoff over a larger area for infiltration. This allows them to be
used in areas with low permeability soils.
Capture of stormwater can be accomplished in almost any kind of
runoff storage facility, ranging from dry, concrete-lined ponds to
those with vegetated basins and permanent pools. The pump
and wet well should be automated with a rainfall sensor to
provide irrigation only during periods when required infiltration
rates can be realized. Generally, a spray irrigation system is
required to provide an adequate flow rate for distributing the
water quality volume (LCRA, 1998). Collection of roof runoff for
subsequent use (rainwater harvesting) also qualifies as a
retention/irrigation practice.
This technology is still in its infancy and there are no published
reports on its effectiveness, cost, or operational requirements.
The guidelines presented below should be considered tentative
until additional data are available.
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California Experience
This BMP has never been implemented in California, only in the
Austin, Texas area. The use there is limited to watersheds where
no increase in pollutant load is allowed because of the sensitive
nature of the watersheds.
Advantages
Pollutant removal effectiveness is high, accomplished
primarily by: (1) sedimentation in the primary storage
facility; (2) physical filtration of particulates through the soil
profile; (3) dissolved constituents uptake in the vegetative
root zone by the soil-resident microbial community.
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The hydrologic characteristics of this technique are effective for simulating pre-developed
watershed conditions through: (1) containment of higher frequency flood volumes (less than
about a 2-year event); and (2) reduction of flow rates and velocities for erosive flow events.
Pollutant removal rates are estimated to be nearly 100% for all pollutants in the captured
and irrigated stormwater volume. However, relatively frequent inspection and maintenance
is necessary to assure proper operation of these facilities.
This technology is particularly appropriate for areas with infrequent rainfall because the
system is not required to operate often and the ability to provide stormwater for irrigation
can reduce demand on surface and groundwater supplies.
Limitations
Retention-irrigation is a relatively expensive technology due primarily to mechanical
systems, power requirements, and high maintenance needs.
Due to the relative complexity of irrigation systems, they must be inspected and maintained
at regular intervals to ensure reliable system function.
Retention-irrigation systems use pumps requiring electrical energy inputs (which cost
money, create pollution, and can be interrupted). Mechanical systems are also more
complex, requiring skilled maintenance, and they are more vulnerable to vandalism than
simpler, passive systems.
Retention-irrigation systems require open space for irrigation and thus may be difficult to
retrofit in urban areas.
Effective use of retention irrigation requires some form of pre-treatment of runoff flows (i.e.,
sediment forebay or vegetated filter) to remove coarse sediment and to protect the long-term
operating capacity of the irrigation equipment.
Retention/irrigation BMPs capture and store water that, depending on design may be
accessible to mosquitoes and other vectors for breeding.
Design and Sizing Guidelines
Runoff Storage Facility Configuration and Sizing - Design of the runoff storage facility is
flexible as long as the water quality volume and an appropriate pump and wet well system
can be accommodated.
Pump and Wet Well System - A reliable pump, wet well, and rainfall or soil moisture sensor
system should be used to distribute the water quality volume. These systems should be
similar to those used for wastewater effluent irrigation, which are commonly used in areas
where “no discharge” wastewater treatment plant permits are issued.
Detention Time - The irrigation schedule should allow for complete drawdown of the water
quality volume within 72 hours. Irrigation should not begin within 12 hours of the end of
rainfall so that direct storm runoff has ceased and soils are not saturated. Consequently, the
length of the active irrigation period is 60 hours. The irrigation should include a cycling
factor of ½, so that each portion of the area will be irrigated for only 30 hours during the
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total of 60 hours allowed for disposal of the water quality volume. Irrigation also should not
occur during subsequent rainfall events.
Irrigation System - Generally a spray irrigation system is required to provide an adequate
flow rate for timely distribution of the water quality volume.
Designs that utilize covered water storage should be accessible to vector control personnel
via access doors to facilitate vector surveillance and control if needed.
Irrigation Site Criteria – The area selected for irrigation must be pervious, on slopes of less
than 10%. A geological assessment is required for proposed irrigation areas to assure that
there is a minimum of 12 inches of soil cover. Rocky soils are acceptable for irrigation;
however, the coarse material (diameter greater than 0.5 inches) should not account for more
than 30% of the soil volume. Optimum sites for irrigation include recreational and greenbelt
areas as well as landscaping in commercial developments. The stormwater irrigation area
should be distinct and different from any areas used for wastewater effluent irrigation.
Finally, the area designated for irrigation should have at least a 100-foot buffer from wells,
septic systems, and natural wetlands.
Irrigation Area – The irrigation rate must be low enough so that the irrigation does not
produce any surface runoff; consequently, the irrigation rate may not exceed the
permeability of the soil. The minimum required irrigation area should be calculated using
the following formula:

A=

12 × V
T ×r

where:
A = area required for irrigation (ft2)
V = water quality volume (ft3)
T = period of active irrigation (30 hr)
r = Permeability (in/hr)

The permeability of the soils in the area proposed for irrigation should be determined using
a double ring infiltrometer (ASTM D 3385-94) or from county soil surveys prepared by the
Natural Resource Conservation Service. If a range of permeabilities is reported, the average
value should be used in the calculation. If no permeability data is available, a value of 0.1
inches/hour should be assumed.
It should be noted that the minimum area requires intermittent irrigation over a period of
60 hours at low rates to use the entire water quality volume. This intensive irrigation may be
harmful to vegetation that is not adapted to long periods of wet conditions. In practice, a
much larger irrigation area will provide better use of the retained water and promote a
healthy landscape.
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Performance
This technology is still in its infancy and there are no published reports on its effectiveness, cost,
or operational requirements.
Siting Criteria
Capture of stormwater can be accomplished in almost any kind of runoff storage facility, ranging
from dry, concrete-lined ponds to those with vegetated basins and permanent pools. Siting is
contingent upon the type of facility used.
Additional Design Guidelines
This technology is still in its infancy and there are no published reports on its effectiveness, cost,
or operational requirements.
Maintenance
Relatively frequent inspection and maintenance is necessary to verify proper operation of these
facilities. Some maintenance concerns are specific to the type or irrigation system practice used.
BMPs that store water can become a nuisance due to mosquito and other vector breeding.
Preventing mosquito access to standing water sources in BMPs (particularly below-ground) is
the best prevention plan, but can prove challenging due to multiple entrances and the need to
maintain the hydraulic integrity of the system. Reliance on electrical pumps is prone to failure
and in some designs (e.g., sumps, vaults) may not provide complete dewatering, both which
increase the chances of water standing for over 72 hours and becoming a breeding place for
vectors. BMPs that hold water for over 72 hours and/or rely on electrical or mechanical devices
to dewater may require routine inspections and treatments by local mosquito and vector control
agencies to suppress mosquito production. Open storage designs such as ponds and basins (see
appropriate fact sheets) will require routine preventative maintenance plans and may also
require routine inspections and treatments by local mosquito and vector control agencies.
Cost
This technology is still in its infancy and there are no published reports on its effectiveness, cost,
or operational requirements. However, O&M costs for retention-irrigation systems are high
compared to virtually all other stormwater quality control practices because of the need for: (1)
frequent inspections; (2) the reliance on mechanical equipment; and (3) power costs.
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