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Natural Resources Conservation Service 

Conservation Practice Standard 
 

CLOSURE OF WASTE IMPOUNDMENTS 
(No.) 

CODE 360 
 
 
DEFINITION 
 
The closure of waste impoundments (treatment 
lagoons and waste storage ponds) that are no 
longer used for their intended purpose in an 
environmentally safe manner. 
 
PURPOSE 
 
This practice may be applied as part of a 
conservation management system to support 
one or more of the following purposes. 
 
 To protect the quality of surface water and 

groundwater resources. 
 To eliminate a safety hazard for humans 

and livestock. 
 To safeguard the public health. 
 
CONDITIONS WHERE PRACTICE APPLIES 
 
This practice applies to agricultural waste 
impoundments that are no longer needed as a 
part of a waste management system and are to 
be permanently closed or converted. 
 
Where these impoundments are to be 
converted to fresh water storage and the 
original impoundment was not constructed to 
NRCS standards, this practice will only apply 
where the investigation, as called for in National 
Engineering Manual (NEM) 501.23, shows 
structural integrity. 
 
CRITERIA 
 
Criteria Applicable to Waste Impoundment 
Closure 
 
All planned work shall comply with all Federal, 
state, and local laws and regulations including 
pollutant discharge elimination system 
requirements. 
 
The basic methods for preparing waste 

imoundments for closure include removing the 
wastes by:  (1) agitating and transferring to the 
land with irrigation equipment or with liquid 
manure spreaders; (2) dredging, stockpiling, 
draining and spreading; or (3) a combination of 
pumping and/or agitating then dredging. 
 
The process of agitation and pumping can 
remove most of the waste impoundment 
contents.  However, there will be thick layer of 
nutrient rich sludge left in the bottom of the 
waste impoundment that is unpumpable.  
Ideally, this layer can be tested for nutrient 
content, scraped from the bottom and sides of 
the waste impoundment, and applied to the land 
according to the nutrient management plan.  In 
the event that sufficient land is not available in 
close proximity to the waste impoundment, 
excess sludge can be left in place and covered 
with suitable material, provided the following 
conditions can be met: 
 
 The earth liner under the sludge can be 

reasonably assumed to have a specific 
discharge of 10-6 cm/sec or less. 

 Measures are taken to remove as much of 
the sludge as practical that can be properly 
land applied. 

 The remaining sludge layer is no more than 
foot thick. 

 The finishing surface will be mounded to 
provide positive surface drainage. 

 The final compacted layer on the finished 
surface will be constructed of clayey (SC, 
CL, or CH) material and have a compacted 
thickness of at least 12 inches. 

 At least 4 inches of topsoil will be added to 
the surface to facilitate vegetation 
establishment. 

 Any upslope rainfall runoff will be diverted 
away from the closure. 

 
Agitation and pumping.  To effectively remove 
liquid and solid wastes with this method, the 
waste impoundment shall be agitated 
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completely before and during pump out. Clean 
water shall be added as necessary to facilitate 
the agitation and pumping.  The nutrient content 
of waste impoundments will vary considerably 
based on age, amount of sludge accumulation, 
and type of animal waste (See Table 1).  Older 
lagoons and waste storage ponds will have 
nutrient content on the high end of the range.  
Laboratory sampling of the agitated waste 
impoundment is generally impractical because 
of time and associated logistics problems. Field 
nitrogen test kits shall be the preferred method 
for on-site waste analysis during agitation and 
pumping.  Table 1 data can be used to help 
validate field test data.  When field test kits are 
not available, application rates can be based on 
Table 1 information. 
 
Dredging.  Unpumpable sludge in the bottom of 
the waste impoundment will normally have to be 
moved toward the dredging operation with earth 
moving equipment in the bottom of the waste 
impoundment.  When the waste impoundment 
is to be backfilled and the total removal of the 
sludge is not required, the majority of the 
unpumpable sludge can be crowded to a corner 
of the waste impoundment with earthfill material 
and removed with further pumping and/or 
dredging.  The earthfill used for crowding will 
consist of the most granular on-site material and 
only be placed at the minimum thickness 
necessary to support earth-moving equipment. 
 
Sludge that is removed shall be temporarily 
stockpiled near the waste impoundment.  An 
appropriate pad is needed under the pile to 
prevent leaching to groundwater, and whenever 
possible the pad shall be sloped slightly toward 
the waste impoundment to ensure that drainage 
returns to the source.  A temporary drainage 
fence may be needed to help retain sludge on 
the pad.  In topographical locations in which 
positive drainage toward the waste 
impoundment cannot be obtained, a sump 
pump system or appropriate grass filter can be 
utilized. 
 
When the material is sufficiently dry, it shall be 
tested for nutrient content.  The material shall 

then be spread on the land at recommended 
rates. 
 
Spreading Wastes from the Closure of 
Waste Impoundments 
 
1. Apply wastes to satisfy the nitrogen needs 

of the crop according to Conservation 
Practice Standard, Code 590 - Nutrient  
Management. 

 
2. Apply waste when vegetation is actively    

growing. 
 
3. When waste is applied to cropland, apply 

approximately three weeks prior to planting 
and/or during the vegetative growth stage of 
the crop.  When applied prior to planting, if  
possible, incorporate the wastes to conserve 
nitrogen and reduce odor.  (NOTE:  Waste 
with high ammonia concentrations can 
adversely affect germination of corn if 
applied too close to the planting date.) 

 
4. Buffers shall be used between the 

application site and: 
 
 wells 
 perennial and intermittent streams 
 lakes and ponds 
 wetlands 
 public roads 
 residences other than producer 
 public use areas 
 

5. Spreading wastes under the following 
conditions will be avoided: 

 
 On any slopes greater than 10 percent, 

unless runoff is prevented from entering 
streams. 

 

 
Table 1.  Typical Nitrogen Content and Maximum Application Rate of Agitated Animal Waste Impoundments. 
 
         Animal Type 

           Nitrogen 
           Content 
           (lb/ac-in) 

Available Nitrogen Using 
Irrigation 

(no incorporation) (lb/ac-in) 

Maximum Application 
Based on High End of 

Range* (Inches) 
         Swine 250-500 150-300 0.6 
         Dairy 200-400 120-240 0.7 
         Poultry 350-650 200-400 0.4 
*Will provide approximately 170 lb. of available nitrogen per acre. 
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 Within 3 days of a predicted storm 
event. 

 When the soils are water saturated. 
 When wind direction and velocity would 

cause drift toward residences, public 
areas or roads. 

 In the fall on land that will be fallow 
through winter. 

 
Additional Criteria for Waste Impoundment 
Closure 
 
All structures used to convey waste to waste 
impoundment shall be replaced with compacted 
earth material or otherwise rendered unable to 
convey waste. 
 
The following options and procedures may be 
used to close a waste impoundment: 
 
Option 1 (Elimination) 
 
1. Agitate and pump out waste impoundment 

contents or pump out liquid only without 
agitation. 

 
2. Ensure that no outside drainage or 

wastewater enters the waste impoundment. 
 
3. Remove all or the majority of the sludge in 

the bottom of the waste impoundment 
according to the closure plan. 

 
4. Fill the waste impoundment with soil.  Apply 

in 12-inch lifts and compact using two 
passes of heavy equipment. 

 
5. Overfill the waste impoundment at least 5% 

to allow for settlement with the final 12 
inches of compacted earthfill from the most 
clayey material on site.  Crown the final 
surface of the earthfill so that rainfall runoff 
does not pond.  Up slope runoff should be 
diverted away from the area. 

 
6. Place at least 4 inches of topsoil, scarify the 

final surface, fertilize, lime, and vegetate 
according to the vegetative plan. 

 
Option 2 (Conversion to a farm pond) 
 
1. Agitate and pump out waste impoundment 

contents. 
 
2. Totally remove the remaining sludge in the 

bottom of the waste impoundment. 
 
3. Ensure that all polluted discharges are 

eliminated; however, roof water, other 
nonpolluted runoff, or well water may enter 
the waste impoundment. 

 
4. After filling with clean water, evaluate water 

quality based on the ability of waste 
impoundment to sustain dissolved oxygen 
levels above 3 mg/L during summer months.  
(Repeat pumping and refilling as necessary.) 

 
5. When the water quality is suitable, the waste 

impoundment can be utilized as a farm pond. 
 
6. All converted waste impoundments with an 

embankment height of 3 ft. or more shall 
have a principal and/or emergency spillway 
installed and embankment dimensions 
constructed that meet the requirements of 
Conservation Practice Standard, Code 378 - 
Pond. 

 
CONSIDERATIONS 
 
Sludge which builds up over time in an animal 
waste impoundment can have high 
concentrations of nutrients which can either be 
effectively utilized on the land or become 
pollutants of surface and ground water. 
 
Agitation and pumping 
 
If the surface of the waste impoundment is 
covered with a floating mat and a dense stand 
of vegetation, it may be necessary to apply a 
herbicide to the vegetation and then burn the 
residue, if the material is to be removed by 
pumping.  Appropriate burning permits should 
be obtained. 
 
During agitation and pumping, appropriate 
screening devices may be needed to prevent 
debris from damaging agitation and pumping 
equipment. 
 
Sludge from poultry waste impoundments can 
contain large quantities of ground oyster shells.  
Other waste impoundments receiving runoff 
from cattle washing areas and open lots can 
contain excessive amounts of soil and other 
debris.  These types of sludges will be difficult 
to remove by agitation and pumping. 
 



360-4 
 
 

 
NRCS, Mississippi 
December 2008 

Dredging 
 
Dredged material placed directly in spreader 
trucks for delivery to the land without first 
stockpiling and draining can create problems; 
the mixture will be primarily liquid and the truck 
can have considerable leakage. 
 
Other considerations 
 
Waste impoundment closure can have an 
adverse impact on soil, water, air, plant, and 
animal resources if not properly performed and 
monitored. 
 
Some potential problems and benefits are noted 
below: 
 
Soils.  The mixture of sludge and wastewater, 
applied at excessive rates, can (1) seal the soil 
surface and reduce infiltration; (2) change soil 
pH; (3) add high levels of nitrogen, 
phosphorous, potassium, and heavy metals to 
the soil.  When wastes are applied to meet the 
nitrogen requirements of the crop, heavy metals 
are rarely a problem.  The application of sludge 
and waste water can increase the water holding 
capacity and organic matter content of soil. 
 
Water quality 
 
 Runoff from surface applied sludge or 

drainage from a sludge pile can adversely 
affect aquatic life in a stream or pond by 
adding toxic levels of un-ionized ammonia, 
lowering dissolved oxygen levels, and 
increasing concentrations of fecal bacteria.  
Leachate from a sludge pile or from 
excessive land application of a 
sludge/wastewater mixture can increase the 
concentration of nitrates (NO3) and fecal 
bacteria in ground water. 

 
Water quantity 
 
An increase in contaminated runoff can occur if 

the sludge/wastewater mixture: 
 
 is applied at such heavy rates that the 

material runs off the land; 
 seals the soils, causing increased runoff; 
 is applied to steeply sloping land, especially 

with inadequate cover. 
 
An increase in quantity of contaminated water 
leaching to groundwater can occur if: 
 
 the wastewater mixture is applied to the 

land at excessive rates, especially on sandy 
soils; or 

 an adequate liner (i.e., compacted clay or 
synthetic liner) is not provided beneath 
stockpiled sludge. 

 
Air. A sludge/wastewater mixture that is 
irrigated can create odor problems in areas near 
the application site.  In addition, a fine mist with 
high concentrations of microorganisms can drift 
hundreds of feet beyond the intended impact 
zone.  Timing of applications should consider 
wind directions in relation to homes, public 
areas, and roads. 
 
Plants.  When properly applied to the land, the 
sludge or sludge/wastewater mixture can have 
a beneficial effect on vegetation.  However, 
sludge can contain high levels of heavy metals 
that can be taken up by certain plants, 
especially when soil pH is below 6.5.  
Therefore, the soil pH should be adjusted if it is 
low.  Table 2 provides maximum loading rates 
from sewage sludge allowed by EPA.  These 
values can be used as guidance if the heavy 
metal content of the waste is known.  For fruit 
and vegetable crops refer to Agricultural Waste 
Management Field Handbook, Page 6-14 for 
guidance. 
 
High levels of ammonia (NH3 + NH4

+) in the soil  
can cause a calcium deficiency in some plants. 
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Table 2.  Maximum pollutant loading rates allows by EPA for heavy metals in sewage sludge 
               applied to agricultural land. 
 
                                  Metal 

Maximum yearly application rate 
               lb/ac                                  kg/ha 

                                  Arsenic 1.8 2.0 
                                  Cadmium 1.75 1.9 
                                  Chromium 134.0 150.0 
                                  Copper 67.0 75.0 
                                  Lead 13.4 15.0 
                                  Mercury 0.76 0.85 
                                  Nickel 18.8 21.0 
                                  Selenium 4.5 5.0 
                                  Zinc 125.0 140.0 

 
Animals.  A wastewater/sludge mixture applied 
at excessive rates can cause toxicity problems 
in grazing animals.  Large applications on tall 
fescue, orchardgrass, and sudangrass can 
cause nitrate buildup in these plants. When the 
concentration of nitrate nitrogen in the dry 
harvested material exceeds 0.4 percent, the 
forage is considered toxic to grazing animals. 
 
In addition to possible poisoning of grazing 
animals, waste applied to forage crops can be 
unpalatable to the animals for several days after 
application.  Heavy applications to hayland and 
pastures can also have a temporary adverse 
affect on ground-nesting birds and other 
animals. 
 
For waste impoundments that are converted to 
farm ponds, high levels of nitrogen (un-ionized 
ammonia or nitrite) can cause fish health 
problems. 
 
PLANS AND SPECIFICATIONS 
 
Plans and specifications are to be prepared for  

specific field sites, based on this standard.  
Plans and specifications could include 
construction plans, drawings, job sheets, guide 
sheets, narrative statements in conservation 
plans or other similar documents. 
 
The location and the method of closure shall be 
documented in the conservation plan for 
consideration of the area for future uses. 
 
OPERATION AND MAINTENANCE 
 
The sludge level in lagoons should be 
monitored by the producer.  When the sludge 
depth exceeds the design depth, the lagoon 
should be renovated.  After renovation, the 
lagoon should be filled about half the design 
depth with well water, roof water, or surface 
water before adding wastes.  After this water 
has been added, outside sources of fresh water 
should be diverted away from the lagoon. 
 
Waste storage ponds are to be routinely 
agitated and pumped according to an operation 
and maintenance schedule in order to avoid the 
need for renovation. 
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Natural Resources Conservation Service 
Construction Specification 

 
CLOSURE OF WASTE IMPOUNDMENTS 

 
1. SCOPE 
 

This item shall consist of the measures 
necessary to renovate a waste impoundment 
by agitating and pumping, dredging, or a 
combination of both.  Also included are 
measures necessary to close out a waste 
impoundment that is no longer in service.  
Construction operations are to be carried out 
in such a manner that erosion, air, water, 
and noise pollution will be minimized and 
held within legal limits established by State 
regulations. 

 
2. PUMPING 
 

Agitate and pump out the waste 
impoundment contents as noted in the 
guidelines of the standard and as outlined in 
the Conservation Plan.  Remove the 
unpumpable material in the bottom of the 
waste impoundment according to the closure 
plan. 

 
3. EARTH WORK 
 

If the waste impoundment is to be closed by 
filling with soil, the soil shall be placed in  

maximum 12-inch lifts with each layer being 
compacted using two passes of heavy 
equipment.  Soil moisture content shall be 
maintained to ensure adequate compaction 
of the material.  The filling process shall 
continue until the waste impoundment is 
overfilled 5 percent to allow for settlement.  
The final finished surface shall have at least 
a 12-inch compacted thickness and be made 
with the most clayey material on site.  The 
final surface shall be mounded so that it will 
not pond any surface water.  Potential 
rainfall runoff water upslope from the closed 
waste impoundment shall be diverted from 
the closure.  Apply at least 4 inches of 
topsoil material, smooth and vegetate the 
area according to the vegetation plan. 

 
4. POLLUTION CONTROL 
 

Closure of the waste impoundment, land 
application of the dry waste or wastewater, 
and all construction activities are to be 
conducted in such a manner that all pollution 
is minimized.  Best Management Practices 
(BMP) shall be utilized whenever possible. 


