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INTERIM NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD
DENITRIFYING BIOREACTOR
(Ac.)

CODE 747

DEFINITION

A structure containing a carbon source installed
to intercept subsurface drain (tile) flow or
ground water, and reduce the concentration of
nitrate-nitrogen.

PURPOSE

This practice may be applied for the following
purpose:

To improve water quality by reducing the
nitrate- nitrogen content of subsurface drain
flow and ground water.

CONDITIONS WHERE PRACTICE
APPLIES

This practice applies to sites where there is a
need to reduce the concentration of nitrate-
nitrogen of subsurface drain flow or
groundwater.
CRITERIA

General Criteria Applicable to All Purposes

Use of this standard will comply with all
applicable federal, state, and local laws and
regulations.

Design the bioreactor to achieve a reduction in
the nitrate-nitrogen concentration of the water
flowing through the bioreactor.

Provide a hydraulic retention time through the
bioreactor sufficient to achieve the planned
reduction in nitrate-nitrogen concentration at the
design flow rate.

Determine the bioreactor size and configuration
using design procedures based on the design
flow rate, permeability of the carbon source, and
the desired hydraulic retention time.

Design the bioreactor for an expected life of at
least 10 years unless provisions are made for
periodic renewal.

Use a medium for the carbon source that is
reasonably free from dirt, fines, and other
contaminants.

This does not preclude the planned addition of
inoculants to improve the function of the
bioreactor. Inert materials such as gravel may be
mixed with the carbon source to provide the
required bioreactor volume and flow rate along
with the required amount of reactive carbon.

Do not subject the bioreactor to pressure greater
than needed to provide gravity flow through the
system.

Use geotextile lining for the bottom, sides, and
top of the bioreactor as needed to prevent the
migration of soil particles into the bioreactor,
based on the soils and geology of the site.

Where practical, make provisions to lower the
water level briefly for maintenance or to flush
the system.

Design water control structures to maintain the
water level in the bioreactor at desired
elevations. Refer to Structure for Water Control,
Code 587, for criteria to design water control
structures.

State Office or visit the Field Office Technical Guide.

Conservation practice standards are reviewed periodically and updated if needed. To obtain
the current version of this standard, contact your Natural Resources Conservation Service
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http://www.nrcs.usda.gov/about/organization/regions.html
http://www.nrcs.usda.gov/technical/efotg

Construct the surface of the bioreactor to shed
water from the top of the bioreactor and to allow
for settlement. Excess soil removed during the
installation of the bioreactor shall be disposed of
by blending with the adjacent landscape or
hauling away.

For safety and to prevent compaction of the
bioreactor, identify the bioreactor location with
appropriate signage or fence the site to avoid
equipment travel over the bioreactor.

Protect all disturbed areas from erosion within
14 days of construction by seeding or mulching.
Refer to Critical Area Planting, Code 342, for
criteria on seed selection, seedbed preparation,
fertilizing, and seeding.

Additional Criteria for Treating Subsurface
Drain Flow

Design the capacity of the bioreactor to treat the
base flow using either a minimum drainage
coefficient of 0.125 inches from the serviced
area, or a minimum of 20 percent of the
calculated peak subsurface drain flow,
whichever is greater. Flow from surface inlets
may be disregarded when calculating peak
subsurface drain flow.

Estimate the serviced area or peak subsurface
drain flow of the subsurface drainage system
from installation records, subsurface drain
maps, size and capacity of the drainage main
providing the flow being treated, monitoring the
drainage main, research findings, etc.

Design control structures to maintain the water
level at the upstream end of the bioreactor as
high as practical while meeting the drainage
needs in the area served by the system.

Protect the bioreactor from intermittent storm
flows that could result in flushing or blow out of
the established biofilm.

CONSIDERATIONS

Other practices and management systems can
achieve a reduction of nitrate-nitrogen levels
separately or in conjunction with this practice.
Examples include Nutrient Management (590),
Cover Crop (340), and Drainage Water
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Management (554).

Avoid a continually saturated zone with low or
zero flow rate (stagnant zone) that may lead to
production of contaminants such as methyl
mercury.

Be aware of the effects on downstream flows or
aquifers that would affect other water uses or
users. For example, the initial flow from the
bioreactor at start up may contain undesired
contaminants.

This practice has the potential to affect National
Register listed cultural resources or eligible
(significant) cultural resources. These may
include archeological, historic, or traditional
cultural properties. Care should be taken to
avoid adverse impacts to these resources.
Follow NRCS state policy for considering
cultural resources during planning.

PLANS AND SPECIFICATIONS

Plans and specifications for this practice shall be
prepared in accordance with the previously
listed criteria. Plans and specifications shall
contain sufficient detail to ensure successful
implementation of this practice to achieve its
intended purpose.

As a minimum the plans and specifications shall
include:

1. A plan view of the layout of the denitrifying
bioreactor and associated components;

2. Typical cross sections of the bioreactor;

3. Profile of the bioreactor including inlet and
outlet;

4. Details and management of required
structures for water level control;

5. Seeding requirements, if needed;

6. Construction specifications that describe in
writing, site specific installation
requirements of the denitrifying bioreactor
and associated components.



OPERATION AND MAINTENANCE

Operation and Management (O&M) is the
responsibility of the landowner/client to
implement.

An operation and management (O&M) shall be
provided to and reviewed with the participant.
Specified actions shall include normal repetitive
activities in the application and use of the
practice and repair and upkeep of the practice.
The plan shall be site specific and include but
not be limited to a description of the following:

1. Anticipated flow rates, nitrate-nitrogen
concentrations, reduction targets, etc.;

2. Planned water level management and
timing;

3. Inspection and maintenance requirements of
the bioreactor and contributing drainage
system, especially upstream surface inlets;

4. Monitoring and reporting designed to
demonstrate  system performance and
provide information to improve the design
and management of this practice.
Monitoring shall include water testing for
nitrate-nitrogen (NO3-N) in milligrams per
liter at the bioreactor inlet and outlet, at
certain frequencies or specific dates, with a
corresponding record of water level
elevations.

Record Keeping

Participating producer must maintain records to
allow the certifying individual to document plan
implementation. As applicable records include:

1. The name of the person performing monthly
inspections and dates that the facility was
inspected;
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2. A listing of any findings resulting from
inspections and actions taken to correct
deficiencies;

3. Test results of the nitrate-nitrogen (NOs-N)
at the inlet and outlet of the bioreactor with
the corresponding water level.

Records shall be maintained and available for
inspection for a minimum of five years.

SUPPORTING DATA FOR
DOCUMENTATION

The following is a list of the minimum data and
documentation to be recorded in the case file:

1. Field numbers where the practice is located,;

2. Assistance notes. The notes shall include
dates of site visits, name or initials of the
person who made the visit, specifics as to
alternatives discussed, decisions made, and
by whom;

3. Completed copy of the appropriate job
sheet(s) or other approved form;

4. As-built drawing signed and dated by the
responsible NRCS employee;

5. Photographs that document the installation
before, during, and after construction of the
project.
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