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Introduction 

Soil nutrients play a vital role in land management and are commonly used to enhance 

plant growth and production. However, nutrients in commercial fertilizers and composted animal 

waste provide a source of nitrogen and phosphorus, which can contaminate surface and 

groundwater resources. The use of composted dairy manure on military training areas is now 

being evaluated as a means to restore basic soil processes to improve current vegetation and 

establish new vegetation.  Development of this draft standard operating practice (SOP) focuses 

on vegetation response and water quality issues.  

 
Objectives  

The primary benefit of improved vegetation on training areas is to combat accelerated 

erosion due to soil disturbance by military vehicles in an effort to sustain training areas for future 

use. The primary objective of applying composted dairy manure to military training areas is to 

improve vegetation to reduce soil erosion and runoff at sites where vehicle traffic has resulted in 

soil compaction, vegetation loss, and increased soil erosion. Benefits include stabilization of 

soils through the introduction of organic matter and increases in soil nutrients and vegetation 

cover.  

 
Conditions Where Practice Applies 

 The practice applies on military lands where the use of vehicles has the potential to 

significantly increase natural erosion processes.  Though potentially beneficial on all landscapes, 

it is anticipated that the practice is most conducive for level to gently rolling rangeland systems 

in semi-arid and arid regions of the western United States.  The practice should be well-



 

monitored if the application of compost takes place in close proximity to creeks, streams, rivers, 

and their tributaries. 

 
Planning Considerations: 

1. Soil characteristics: texture, nutrients, etc. 

2. Landscape characteristics: slope, vegetation, drainage, terrain etc. 

3. Proximity of compost supply: local or transported to the application site. 

4. Method of application: equipment needs, time required, etc. 

5. Climate: weather patterns, access for vehicles, etc. 

6. Quality of material: organic matter, nutrient values, mineral content, etc. 

7. Economics: cost of material, land application, transportation, etc. 

8. Training scheduling and grazing management: ITAM out-area programs. 

9. Others 

Erosion, a naturally occurring phenomenon on all rangeland systems, is offset by the 

genesis of soils from underlying parent material.  The process becomes a challenge when erosion 

is accelerated outside the range of natural variation.  The impacts of military training, combined 

with the activities associated with secondary impacts (i.e., livestock and wildlife grazing), often 

exceed the natural variation of erosion.  In these cases, it becomes necessary for land managers 

to decrease the erosion rate to sustain the rangeland resources.  The use of soil amendments 

provides a tool to improve land processes and provides a strategic approach to minimize soil 

erosion.  

 
Land Evaluation:  

Land Evaluation must be carried out to determine: 



 

1. The extent of area where selected land management practices may be applicable for 

implementation. 

2. Current rate of erosion in comparison to the natural rate of variation associated to 

specific soil series. 

3. Current landscape characteristics including soils, slope, vegetation, drainage patterns, 

terrain and other aspects that might influence the beneficial impacts of management 

practices. 

4. Historical climatic patterns that may influence the application of the management 

practices or impact the outcomes (i.e. nutrient loading in runoff). 

5. Economic feasibility in comparison to other BMPs designed to counteract the erosion 

process. 

6. Matching nutrient applications to soil nutrient needs is critical. Nutrients of any form 

should not be over-applied. Soils should be tested prior to land application to 

determine the rate of composted manure to apply. 

Caution should be taken during the planning process to evaluate potential deleterious 

impacts that may result from the application of composted manure. The primary concern is 

increased nutrient loads in nearby streams and waterbodies. Land application of compost has the 

potential, at high application rates, to increase nutrient loads to receiving waters, resulting in an 

increased risk of eutrophication.  Climate and rainfall considerations must be addressed in the 

planning process to develop optimal land application programs. 

 
Design Considerations 

 In many cases, restoration of soil and vegetation characteristics will require a concerted 

effort across multiple activities including soil reconditioning (compost) and physical containment 



 

(check dams, retention ponds, etc.).  Therefore, the solutions for combating soil erosion must 

include a strategic view incorporating multiple BMPs as well as training schedules and grazing 

management. 

Site Preparation 

 Site preparation may be necessary in some areas due to the extreme disturbance that has 

taken place (tank dig areas, extreme rutting, gullies etc.).  Because of the higher costs of 

extensive site preparation, it is recommended that site preparation be limited to those areas that 

are strategically located to increase the efficacy of the soil stabilization activities.   

 Where feasible and necessary, it is recommended that sites be prepared by the use of 

railroad ties and rails placed in tandem behind a tractor and drug across the treatment areas to 

level the land by filling ruts. This will allow easier access for compost spreaders and reseeding 

equipment. 

Compost Quality & Acquisition 

 Operations where manure is used to develop compost must follow technical guidelines to 

ensure quality control and quality assurance (QA/QC) of the finished product. Properly 

composted dairy manure requires that providers follow a set of guidelines for development of the 

product.  This includes turning material five times within 15 days with the material reaching 

between 140o-160o F between turns.  Users of these composted products should verify that 

vendors are properly manufacturing compost materials. 

Compost Application 

 Application of compost provides one of the most challenging aspects of using the 

material for large-scale land application on military primary training maneuver areas.  The 

expected disturbance to the terrain through the use of heavy-tracked military vehicles is easily 



 

understood.  Equipment requirements focus on the use of heavy tractors pulling compost 

spreaders capable of withstanding the unusual and unpredictable terrain associated with training 

areas.  Prototypical spreaders have been designed and built for evaluation and are available for 

review and demonstration. 

Reseeding Activities 

 Reseeding is a common practice employed by military personnel to combat the loss of 

vegetation due to regular training maneuvers.  In many cases, reseeding is critical to revegetate 

drastically disturbed sites.  The decision to reseed is contingent on site-specific indicators 

including the vegetation cover existing prior to training and the potential of the seedbank to 

provide the basis for revegetation.  Other re-seeding issues that should be addressed include the 

composition of seed mixes (i.e., native or non-native, perennial or annual); the purpose of 

reseeding programs (i.e., minimizing soil erosion); and secondary uses (i.e., enhancing 

conditions for wildlife and livestock). 

 Preliminary results indicate that reseeding may not be necessary in coordination with 

compost application where suitable seedbanks are already in place to provide the basis for 

restoration activities.  The capability of seedbanks to revegetate rangelands should be evaluated 

before seeding programs are initiated.   

Vegetation Monitoring 

 Before a reseeding program is implemented or any soil amendments are applied, a 

vegetation monitoring system should be developed that identifies existing rangeland plant 

species and communities. Monitoring will provide baseline data that will allow for comparison 

of outcomes from the use of soil amendments and will help evaluate the efficacy of reseeding 

practices. Development of a systematic protocol of line transects is recommended for gathering 



 

data including species composition, cover class and other vegetation related indicators (e.g. 

annual and perennial species). 

 After treatment efforts have been implemented, periodic monitoring will provide a basis 

upon which efficacy of soil amendments can be compared to pre-treatment status.  It is 

recommended that monitoring occur at least twice per year, with assessments taking place in 

cool and warm seasons to determine seasonal impacts on vegetation. 

Monitoring Soil Erosion and Water Quality 

 Plans to use composted dairy waste in a rangeland restoration project should include a 

watershed management protection plan that contains a water quality monitoring component.  The 

water constituents of greatest concern include erosion processes and losses of phosphorus and 

other nutrients.  Monitoring nutrient losses in runoff will assist land managers in determining 

appropriate nutrient application rates for the areas being restored.  Water quality data can also be 

used to evaluate the effectiveness of BMPs implemented during the restoration program.  

Sediment losses need to be assessed on a watershed basis. In general, runoff containing 

phosphorus concentrations between 0.01 and 0.03 mg/L are considered to be non-eutrophic and 

not degrading water quality.  According to EPA guidelines, discharges to streams should not 

contain phosphorus levels higher than 0.1 mg/L.  If the stream empties into a lake, discharges 

should not exceed 0.05 mg/L and discharges directly into a lake should not contain phosphorus 

concentrations greater than 0.025 mg/L.   

 


