
       739 - 1 

NRCS, IOWA 
July 2012 

Conservation practice standards are reviewed periodically and updated if needed.  To obtain 
the current version of this standard, contact your Natural Resources Conservation Service 
State Office or visit the electronic Field Office Technical Guide. 

NATURAL RESOURCES CONSERVATION SERVICE 
INTERIM CONSERVATION PRACTICE STANDARD 

VEGETATED SUBSURFACE DRAIN OUTLET 
(Ft.) 

CODE 739 

DEFINITION 
A water control structure and subsurface 
distribution pipe capable of diverting drainage 
system discharge to create an elevated zone of 
soil saturation. 

PURPOSE 
The structural measures installed shall be used 
to achieve one or more of the following 
purposes:  

• To reduce nitrate loading from subsurface 
drain outlets 

• To enhance or restore saturated soil 
conditions in riverine, lacustrine fringe, 
slope, or depression hydrogeomorphic 
(HGM) landscape classes 

CONDITIONS WHERE PRACTICE 
APPLIES 
This practice is applicable to agricultural lands 
with subsurface agricultural drainage systems 
that can be adapted to allow management of 
drainage discharges.  

This practice can be applied where the soils and 
topography are capable of maintaining a raised 
water table without adverse effects to channel 
banks, shorelines, or adjacent land.  

This practice shall not be used to treat septic 
system discharge or animal waste. 

CRITERIA 
General Criteria Applicable to All Purposes 

Geologic and soil investigations shall be 
conducted to confirm: 

• conditions such as a restrictive layer or high 
water table are present to maintain an 
elevated water table with water diverted 
from the subsurface drainage system 

• the absence of pockets of high conductivity 
soil which could provide preferential flow 
paths 

The soil saturation area shall be vegetated to 
prevent erosion and to utilize nitrogen from the 
drain water.  The minimum width of the 
vegetated zone for this practice shall be 30 feet. 

Design water control structures (diverter box) in 
accordance with Water Control (587).  The water 
control structure shall be accessible for water 
table observation and for operation and 
maintenance.  

Design the water control structure to maintain 
the design water table elevation over the 
distribution pipe during the management period, 
based on expected flow rates from the 
subsurface drainage system. 

Design the distribution pipe and overflow pipe in 
accordance with Subsurface Drain (606).  The 
overflow pipe shall be non-perforated for a 
distance sufficient to avoid draining the 
saturated soil zone around the water control 
structure. 

http://www.nrcs.usda.gov/about/organization/regions.html#state
http://www.nrcs.usda.gov/technical/efotg/
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Locate and design the system to maximize the 
amount of subsurface drainage water diverted to 
the saturated soil zone.  Ensure there are no 
adverse impacts to adjacent lands.  

Situate the distribution pipes on a topographic 
contour or grade to facilitate uniform 
groundwater inflow to the saturated zone.   

Provide an observation port at the end of each 
subsurface distribution pipe to facilitate 
inspection and monitoring of water levels.  If a 
distribution pipe is over 200 feet long, provide a 
second observation port at the midway between 
the water control structure and the end of the 
pipe.  

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

Additional Criteria to Reduce Nitrate Loading 

For the purpose of this conservation practice, a 
saturated buffer is a vegetated strip of land with 
a shallow water table (See Figure 1.). 

 

 
Figure 1.  Schematic of diversion structure and 
distribution pipe along a vegetated buffer. Trees 
are not required in the buffer.  (From Jaynes & 
Isenhart, 2011) 

Ensure saturated conditions are within the high 
soil organic carbon region of the soil profile 
when adequate drain flows exist.  The system 
shall be capable of maintaining a water table 
within 24 inches of the ground surface at the 
upstream edge of the buffer or at the distribution 
pipe. 

Design the system to maintain a water table 
below the ground surface across the entire 
buffer width when the distribution pipe water 
level is at design elevation.  Install bank 
stabilization measures if a seepage face is likely 
to threaten bank stability.  Utilize drainage 
models or other methods to predict the water 
surface profile across the buffer. 

Additional Criteria to Enhance or Restore 
Saturated Soil Conditions  

Design the system to replicate groundwater 
levels shown in the “Water Features” Soil 
Survey Report. 

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) 
and Cover Crop (340). 

For systems discharging to saturated buffers, 
base design flow rates on a design drainage 
coefficient or base flow rate.  

Consider adding an envelope around the drain 
to improve exit flow.  Refer to Subsurface Drain 
(606) for design criteria.  

For cost-effectiveness, consider locating 
saturated buffers where they intercept a 
subsurface drain outlet draining at least 15 acres 
or with a minimum flow rate of 0.5 cfs. 

When saturating a buffer, avoid sites where the 
channel is incised deeper than 8 feet. 

Consider installing observation wells in the 
buffer midway between the distribution pipe and 
the stream bank or shoreline to facilitate water 
table documentation and sampling. 

Avoid intercepting drainage systems with 
surface inlets that facilitate entry of soil and 
debris that may plug the diversion pipe(s). 

Consider mesic or wetter species adapted to a 
shallow water table.  

A saturated buffer may infiltrate less overland 
flow than a non-saturated buffer. 
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Consider measures to reduce root plugging 
potential by woody species.  Planted trees 
should be set back far enough that distribution 
lines will not be under the drip line of mature tree 
canopies.  Areas over distribution lines should 
be planted to herbaceous species.  If the 
riparian area is currently in trees, either tree 
clearing or establishment of an herbaceous zone 
outside the treed area should be used for water 
distribution areas.  

PLANS AND SPECIFICATIONS 
Plans and specifications shall be in keeping with 
this standard and shall describe the 
requirements for applying the practice to achieve 
its intended purpose.  At a minimum, plans and 
specifications shall include: 

• a plan view of the layout of the water 
distribution system 

• profile(s) of the existing drain, distribution 
pipe, and outlet channel 

• details of required structures for water level 
control 

• seeding requirements, if needed 

• construction specifications that describe in 
writing site specific installation requirements 

OPERATION AND MAINTENANCE 
An operation and maintenance (O&M) plan 
developed in accordance with Drainage Water 
Management (554) shall be provided to and 
reviewed with the land manager.  Specified 
actions shall include normal repetitive activities 
in the application and use of the practice 
(operation), and repair and upkeep of the 
practice (maintenance).  The plan shall be site 
specific and include, but not be limited to, a 
description of the following:   

• Planned water level management and 
timing. 

• Inspection and maintenance requirements of 
the water control structure(s), distribution 
pipe(s), and contributing drainage system, 
especially upstream surface inlets. 

• Periodic removal of invasive trees or shrubs 
to reduce distribution line plugging. 

• Monitoring and reporting requirements that 
are designed to demonstrate system 
performance and provide information to 

improve the design and management of this 
practice. 

• At a minimum, water levels (elevations) at 
the control structure, observation ports, and 
observation wells, if installed, shall be 
recorded bi-weekly when a water table is 
present, and following precipitation events 
that result in high flows.   
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