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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 Field Office Technical Guide. 

NATURAL RESOURCES CONSERVATION SERVICE 

CONSERVATION PRACTICE STANDARD 

NUTRIENT MANAGEMENT 
(Ac.) 

CODE 590 

DEFINITION 
Managing the amount (rate), source, 
placement (method of application), and timing 
of plant nutrients and soil amendments for 
each field or management unit. 

PURPOSE 
• To budget, supply, and conserve nutrients 

for plant production. 
• To minimize agricultural nonpoint source 

pollution of surface and groundwater 
resources. 

• To properly utilize manure or organic by-
products as a plant nutrient source. 

• To protect air quality by reducing odors, 
nitrogen emissions (ammonia, oxides of 
nitrogen), and the formation of atmospheric 
particulates. 

• To maintain or improve the physical, 
chemical, and biological condition of soil. 

CONDITIONS WHERE PRACTICE 
APPLIES 
This practice applies to all lands where plant 
nutrients and soil amendments are applied. 
This standard does not apply to one-time 
nutrient applications to establish perennial 
crops. 

CRITERIA 
General Criteria Applicable to All Purposes 

Plans for nutrient management shall comply 
with all applicable federal, state, and local laws 
and regulations. 

Plans for nutrient management shall be 

developed in accordance with policy 
requirements of the NRCS General Manual 
Title 450, Part 401.03 (Technical Guides, 
Policy and Responsibilities) and Title 190, Part 
402 (Ecological Sciences, Nutrient 
Management, Policy); technical requirements 
of the NRCS Field Office Technical Guide 
(FOTG); procedures contained in the National 
Planning Procedures Handbook (NPPH), the 
NRCS National Agronomy Manual (NAM) 
Section 503 and the Maryland Nutrient 
Management Manual (COMAR 15.20.07-.08). 

Persons who review or approve plans for 
nutrient management shall be certified through 
the Maryland Department of Agriculture – 
Nutrient Management Certification Program 
(including reciprocity agreements). Maryland 
NRCS may require that additional training be 
taken to implement current or future NRCS 
policy. (Refer to the Maryland Nutrient 
Management Regulations, COMAR 15.20.04 - 
Nutrient Management Certification and 
Licensing.) 

Plans for nutrient management that are 
elements of a more comprehensive 
conservation plan shall recognize other 
requirements of the conservation plan and be 
compatible with its other requirements. 

A nutrient budget for nitrogen, phosphorus, and 
potassium shall be developed that considers all 
potential sources of nutrients including, but not 
limited to green manure, legumes, crop 
residues, compost, animal manure, organic by-
products, organic matter, wastewater, 
commercial fertilizer, and irrigation water. 

Enhanced efficiency fertilizers, used in the 
State must be Defined by the Association of 
American Plant Food Control Officials 
(AAPFCO) and be accepted for use by the 
State fertilizer control official, or similar 

http://www.nrcs.usda.gov/about/organization/regions.html
http://www.nrcs.usda.gov/technical/efotg
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authority, with responsibility for verification of 
product guarantees, ingredients (by AAPFCO 
definition) and label claims. 

Nutrient management plans shall specify the 
form, source, amount, timing, method of 
application, and incorporation, if applicable, of 
nutrients on each field to achieve realistic yield 
goals, while minimizing nitrogen and/or 
phosphorus movement to surface and/or 
ground waters, and the Degradation of soil and 
air quality. 

Conservation practices to address soil erosion, 
runoff, and water quality shall be planned and 
installed on fields that receive nutrients. 

On organic operations, the nutrient sources 
and management must be consistent with the 
USDA’s National Organic Program. 

Areas contained within minimum application 
setbacks must receive nutrients consistent with 
the setback restrictions as required by the 
State of Maryland regulations. 

To avoid salt damage, the rate and placement 
of applied nitrogen and potassium in starter 
fertilizer must be consistent with land-grant 
university guidelines. 

Applications of irrigation water must minimize 
the risk of nutrient loss to surface and 
groundwater. 

Soil pH must be maintained in a range that 
enhances an adequate level for crop nutrient 
availability and utilization.  Refer to state land 
grant university documentation for guidance. 

For nutrient risk assessment policy and 
procedures see Title 190, General Manual 
(GM), Part 402, Nutrient Management, and 
Title 190, National Instruction (NI), Part 302, 
Nutrient Management Policy Implementation. 

The NRCS-approved nutrient risk assessment 
for nitrogen must be completed on all sites 
unless the State NRCS, with the concurrence 
of state water quality control authorities, has 
determined specific conditions where nitrogen 
leaching is not a risk to water quality, including 
drinking water. A phosphorus risk assessment 
will not be required when the State NRCS, with 
concurrence of the State water quality control 
authority, has determined specific conditions 
where the risk of phosphorus loss is low. 
These fields must have a documented 
agronomic need for phosphorus; based on soil 
test phosphorus (STP) and land-grant 
university nutrient recommendations.  

Soil Sampling, Manure, and Laboratory 
Analysis (Testing):  Nutrient management 
planning shall be based on current soil test 
results and if applicable, manure and tissue 
test results developed in accordance with 
University of Maryland guidance and 
recommendations.  Current soil tests are those 
that are no older than three years. 

Where a conservation management unit 
(CMU) is used as the basis for a sampling unit, 
all acreage in the CMU must have similar soil 
type, cropping history, and management 
practice treatment. 

Soil and tissue testing shall include, as a 
minimum, analysis for organic matter, pH, lime 
requirement, plant available phosphorus, and 
potassium.  Also, soil testing shall include 
analysis for any other nutrients for which 
specific information is needed to develop the 
nutrient management plan. 

Soil Testing:  Soil samples shall be collected 
and prepared according to the University of 
Maryland guidance and recommendations or 
standard industry practice. Soil test analyses 
shall be performed by laboratories who:  

1. Use methods recommended for Maryland 
soils and included in the regional bulletins 
on recommended soil testing methods for 
the northeastern or southeastern United 
States (Sims and Wolf, 1995; Donohue, 
1992) published by the USDA regional 
committees on soil testing – NEC-67 and 
SERA-6. A list of recommended methods 
is available from the University of Maryland 
and NRCS. 

2. Are enrolled in the North American 
Proficiency Testing Program (NAPT) of the 
Soil Science Society of America in the year 
samples are analyzed and are actively 
submitting results to the NAPT for the 
methods and analyses included on the soil 
test report used in the nutrient 
management plan.  Or other testing 
programs approved by the University of 
Maryland. 

3. Provide soil test results for nutrients in 
units that are convertible to the University 
of Maryland’s Fertility Index Values (FIV). 
Tables for converting soil test results from 
other laboratories to equivalent University 
of Maryland FIVs are available from the 
University of Maryland. 
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Manure/Organic Amendment Testing: 
Nutrient values of manure and organic 
amendments shall be determined prior to land 
application based on laboratory analyses and 
appropriate plant availability factors. 

Manure, organic by-products, and bio-solids 
samples must be collected and analyzed in 
accordance with Maryland Nutrient Regulation 
(COMAR 15.20.08.05)  or more frequently if 
needed to account for operational changes 
impacting manure nutrient concentrations. 

Manure analyses must include, at minimum, 
total nitrogen (N), ammonium N, total 
phosphorus (P) or P2O5, total potassium (K) or 
K2O, and percent solids, or follow land-grant 
university guidance regarding required 
analyses. 

Samples should be taken in accordance with 
recommendations of the University of 
Maryland, and as close to the application date 
as feasible.  Adequate time should be allowed 
for the analyses, clean-out, spreader 
calibration, and field application. See University 
of Maryland Nutrient Management NM-6, May 
2007 – Sampling Manure for Nutrient Content. 

Manure testing analyses must be performed by 
laboratories successfully meeting the 
requirements and performance standards of 
the Manure Testing Laboratory Certification 
program (MTLCP) under the auspices of the 
Minnesota Department of Agriculture, or other 
NRCS- approved program that considers 
laboratory performance and proficiency to 
assure accurate manure test results. Analyses 
will be performed through a testing laboratory 
whose techniques are consistent with those 
recommended by the University of Maryland. 

When planning a new or modified livestock 
operation, an NRCS and/or University of 
Maryland acceptable “book value” may be used 
for planning purposes.  Analyses from similar 
operations in the geographical area may also 
be used if they accurately estimate nutrient 
output from the proposed operation. In the first 
year, an actual sample shall be obtained and 
analyzed, and the plan revised to reflect the 
test results.  Book values recognized by NRCS 
may be found in the Agricultural Waste 
Management Field Handbook, Chapter 4 – 
Agricultural Waste Characteristics. 

Plant Tissue Testing:  Tissue sampling and 
testing, where used, shall be conducted in 

conjunction with a current soil test and in 
accordance with University of Maryland 
guidelines and recommendations. 

Field Risk Assessment – Nitrogen Leaching 
Index (NLI) Rating: Nitrogen leaching is not a 
risk to water quality, including drinking water in 
the State of Maryland based on the Maryland 
Department of Agriculture requirements for the 
use of best management practices to reduce 
the risk nitrogen leaching on all sites. Such 
mitigating practices include the use of cover 
crops, timing of application and application 
setbacks.  These mitigating practices can be 
found in MDA 2012 Regulatory Citation 
COMAR 15.20.07.02. 

Field Risk Assessment - Phosphorus Site 
Index (PSI) Rating:  Details on the proper 
method to conduct a PSI assessment are 
available from the University of Maryland and 
Maryland Department of Agriculture. 

 Nutrient management plans shall include: 

1. A record of the assessment ratings for 
each field or management unit, and 

2. Information about conservation practices 
and management activities that can reduce 
the potential for nitrogen and phosphorus 
movement from the site. 

Note: The use of certain conservation 
practices can reduce the risk of phosphorus 
movement, thereby lowering the risk level from 
a higher category to a lower category. 

Nutrient Application Rates:  Recommended 
nutrient application rates shall be based on 
University of Maryland recommendations that 
consider crop/cropping sequence, current soil 
test results, soil productivity class, expected 
realistic yield goals, climate, and management 
capabilities.  Refer to the Maryland Nutrient 
Management Manual, Section I-B1-B6 for crop 
specific nutrient recommendations. 

Maryland Nutrient Management regulations 
require crop yield goals to be based on the 
average of the 3 highest yielding years for the 
crop out of the latest consecutive 5 year 
cropping sequence or, in the absence of yield 
data, soil productivity charts in the NRCS Field 
Office Technical Guide (FOTG).  Realistic yield 
goals shall be established based on climate 
conditions, soil productivity information, 
historical yield data, level of management 
and/or local research on similar soil, cropping 
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systems, and soil, plant, and manure/organic 
by-products tests. 

For new crops or varieties, industry estimates 
of realistic yield goals and nutrient utilization 
may be used until documented yield 
information is available. 

If the land-grant university does not provide 
specific guidance that meets these criteria, 
application rates must be based on plans that 
consider realistic yield goals and associated 
plant nutrient uptake rates. 

The planned rates of nutrient application, as 
documented in the nutrient management plan, 
shall be determined based on the following 
guidance: 

1. Inorganic / Commercial Fertilizer 
Applications:  Nitrogen, potassium and 
micronutrient application rates shall not 
exceed the recommended rates 
established by the University of Maryland 
and written in the nutrient management 
plan for each field or management unit.  
Phosphorus application rates should be 
based on the results of a soil test and/or P 
Site Index assessment of the field or 
management unit. 

When forage quality is an issue associated 
with excess potassium application, state 
standards shall be used to set forage 
quality guidelines. 

2. Irrigated Nutrients:  When irrigation is 
used, the nitrogen content of the irrigation 
water shall be Determined and considered 
in the overall crop nutrient budget and 
included in the nutrient management plan. 
A fact sheet on this topic (“Fertigating with 
Groundwater Nitrogen”) is available from 
the University of Maryland. The application 
rate (in/hr) for material applied through 
irrigation shall not exceed the soil 
intake/infiltration rate.  The total application 
shall not exceed the field capacity of the 
soil. 

3. Liming Material:  Soil amendments should 
be applied, as needed, to adjust soil pH to 
the specific range of the crop for optimum 
availability and utilization of nutrients.  
Such applications shall be in accordance 
with the University of Maryland guidelines 
and recommendations.  If the liming 
material also provides plant nutrients (e.g., 
as with lime-stabilized biosolids), especially 

N and P, the application rates of these 
nutrients must be considered in the 
nutrient management plan. 

4. Other Plant Nutrients:  The planned rates 
of application for other nutrients shall be 
consistent with University of Maryland 
guidelines and recommendations. 

5. Starter Fertilizers:  Starter fertilizers may 
be applied in accordance with University of 
Maryland guidelines and 
recommendations.  When starter fertilizers 
are used, they shall be considered in the 
overall crop nutrient budget and included in 
the nutrient management plan. 

Nutrient Sources:  Nutrient sources utilized 
must be compatible with the application timing, 
tillage and planting system, soil properties, 
crop, crop rotation, soil organic content, and 
local climate to minimize risk to the 
environment. 

Nutrient Application Timing and Placement:  
Timing, placement, and method of nutrient 
application shall correspond as closely as 
possible with plant nutrient uptake 
characteristics, while considering cropping 
system limitations, weather and climatic 
conditions, field accessibility, nutrient source, 
soil properties, drainage system, soil biology, 
and nutrient risk assessment results (e.g., 
Nitrogen Leaching Index and Phosphorus Site 
Index). 

 Nutrient application is prohibited in winter 
when the soil is saturated or the ground is 
covered with snow or is hard-frozen.  Maryland 
Department of Agriculture nutrient 
management regulations and recommendation 
from the Maryland Nutrient Management 
Manual are to be followed.  

 

Additional Criteria to Minimize Agricultural 
Nonpoint Source Pollution of Surface and 
Groundwater 

Planners must use the current NRCS-approved 
nitrogen, phosphorus, and soil erosion risk 
assessment tools to assess the risk of nutrient 
and soil loss. Identified resource concerns 
must be addressed to meet current planning 
criteria (quality criteria). Technical criteria for 
risk assessments can be found in NI-190-302. 
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When there is a high risk of transport of 
nutrients, conservation practices must be 
coordinated to avoid, control, or trap manure 
and nutrients before they can leave the field by 
surface or subsurface drainage. 

Nutrients must be applied with the right 
placement, in the right amount, at the right 
time, and from the right source to minimize 
nutrient losses to surface and groundwater. 
The following nutrient use efficiency strategies 
or technologies must be considered: 

1. slow and controlled release fertilizers 

2. nitrification and urease inhibitors 

3. enhanced efficiency fertilizers  

4. incorporation or injection 

5. timing and number of applications 

6. soil nitrate and organic N testing 

7. Corn Stalk Nitrate Test (CSNT), Pre-side 
dress Nitrate Test (PSNT), and Small 
Grain Fall  Soil Nitrate Test  

8. tissue testing, chlorophyll meters, and  
spectral analysis technologies 

9. other land-grant university recommended 
technologies that improve nutrient use 
efficiency and minimize surface or 
groundwater resource concerns. 

 

Additional Criteria Applicable to Manure or 
Organic By-Products Applied as a Plant 
Nutrient Source 

When manures are applied, and soil salinity is 
a concern, salt concentrations must be 
monitored to prevent potential crop damage 
and/or reduced soil quality. 

The total single application of liquid manure: 

1. must not exceed the soil’s infiltration or 
water holding capacity 

2. be based on crop rooting Depth 

3. must be adjusted to avoid runoff or loss to 
subsurface tile drains. 

Manure or organic by-products may be applied 
on legumes at rates equal to the estimated 
removal of nitrogen in harvested plant 
biomass, not to exceed land grant university 
recommendations. 

Calculating Manure Production:  To 
calculate the amount of manure available for 
crop utilization from different animal types and 
production systems, use the information Excel 
worksheets provided by the University of 
Maryland located at:  

http://anmp.umd.edu/NM_Plan/Plan_Manure_
Samp.cfm 

Manure/Organics Applications:  The planned 
rates of manure and organic by-product 
nutrient application rates shall be based on 
nutrient analysis procedures recommended by 
the University of Maryland Extension.  As 
indicated above, “book values” may be used in 
planning for new operations.  At a minimum, 
manure analyses shall identify nutrient and 
specific ion concentrations, percent moisture, 
and percent organic matter.  Salt concentration 
shall be monitored so that manure applications 
do not cause plant damage or negatively 
impact soil quality. 

The application rate (in/hr) of liquid materials 
applied shall not exceed the soil 
intake/infiltration rate and shall be adjusted to 
minimize ponding and avoid runoff.  The total 
application shall not exceed the field capacity 
of the soil and shall be adjusted, as needed, to 
minimize loss to subsurface tile drains. 

 

1. Nitrogen Application.  Planned nitrogen 
application rates shall not exceed the 
recommended rates established by the 
Maryland Department of Agriculture and 
University of Maryland and written in the 
nutrient management plan. 

Nitrogen application rates. 

a. When manure or organic by-products 
are used, the nitrogen availability of the 
planned application rates shall match 
plant uptake characteristics as closely 
as possible, taking into consideration 
the timing of nutrient applications(s) in 
order to minimize leaching and 
atmospheric losses; 

b. Management activities and 
technologies shall be used that 
effectively utilize mineralized nitrogen 
and that minimize nitrogen losses 
through denitrification and ammonia 
volatilization;  
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c. When the nutrient management plan 
component is being implemented on a 
phosphorus basis, manure or organic 
by-products shall be applied at rates 
consistent with a phosphorus limited 
application rate.  In such situations 
additional nitrogen application, from 
non-organic sources, may be required 
to supply, but not exceed, the 
recommended amounts of nitrogen in 
any given year. 

 

Nitrogen Leaching Index (NLI) Rating:  

Refer to page 3 of this document for more 
information on the Maryland Nitrogen 
Leaching Index. 

2. Phosphorus Application.  Phosphorus 
applications should be consistent with the 
rates recommended based on the soil test 
and/or the Phosphorus Site Index 
assessment of the field or management 
unit. 

Owners/operators will be required to have 
phosphorus based plans according to the 
Water Quality Improvement Act of 1998 
when: 

The nutrient management plan is 
determined by the PSI results to be 
phosphorus based, applied manure or 
other organic amendments shall not 
exceed the recommended rates for 
phosphorus.  In such situations, an 
additional nitrogen application, from 
inorganic sources, may be needed to 
supply recommended amounts of 
nitrogen. 

When using a phosphorus plan based 
on the PSI results, the application rate 
of any manure/organic by-product shall 
not exceed the recommended nitrogen 
application rate during the year of 
application. 

Phosphorus application rates:  When 
manure or organic by-products are used, 
the planned rates of phosphorus application 
shall be consistent with any one of the 
following options: 

a. Soil test - Nitrogen-based manure 
application on sites for which the soil 
test recommendations calls for 

phosphorus application; phosphorus-
based or no manure application on sites 
for which the soil test recommendation 
calls for no phosphorus application; 

b. Phosphorus Site Index Rating (PSI) – 
Application shall be determined by soil 
test Fertility Index Value Phosphorus 
(FIV-p) and using the current Maryland 
Phosphorus Site Index (PSI) rating and 
the resulting allowable application rates.  

Phosphorus Site Index (PSI) Rating: 
Refer to page 3 for more information on the 
Maryland Phosphorus Site Index. 

3. Potassium Application.  Excess 
potassium shall not be applied in situations 
in which it causes unacceptable nutrient 
imbalances in crops and forages. 

Biosolids (Sewage Sludge):  Where non-
farm organic waste (e.g. municipal sewage 
sludge) is to be utilized, recommended 
application rates will be determined by using 
current University of Maryland 
recommendations and the 590 nutrient 
management standard and specifications. 

These materials must also be applied to meet 
federal, state or local regulations.  Appropriate 
documentation of amounts applied must be 
maintained by the applicator according to state 
regulations.  The Maryland Department of 
Environment regulates the land treatment of 
wastes. 

When sewage sludge is applied, the 
accumulation of potential pollutants, including 
arsenic, cadmium, copper, lead, mercury, 
selenium, and zinc, in the soil shall be 
monitored in accordance with the US Code, 
Reference 40 CFR, Parts 403 and 503, and/or 
any applicable state and local laws and 
regulations. 

 

Additional Criteria to Minimize Agricultural 
Non-point Source Pollution of Surface and 
Ground Water Resources 

In areas with identified or designated nutrient 
related water quality impairment, the Nitrogen 
Leaching Index and Phosphorus Site Index 
shall be completed even if manure/organics 
are not being used.  The results of these 
assessments and recommendations shall be 
discussed with the producer and included in 
the plan. 
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Plans developed to minimize agricultural 
nonpoint source pollution of surface or ground 
water resources shall include practices and/or 
management activities that can reduce the risk 
of soil erosion, nitrogen and phosphorus 
movement from the field. 

Planners must use the current NRCS-approved 
nitrogen, phosphorus, and soil erosion risk 
assessment tools to assess the risk of nutrient 
and soil loss. Identified resource concerns 
must be addressed to meet current planning 
criteria (quality criteria).  

When there is a high risk of transport of 
nutrients, conservation practices must be 
coordinated to avoid, control, or trap manure 
and nutrients before they can leave the field by 
surface or subsurface drainage. 

Nutrients must be applied with the right 
placement, in the right amount, at the right 
time, and from the right source to minimize 
nutrient losses to surface and groundwater. 
The following nutrient use efficiency strategies 
or technologies must be considered: 

1. slow and controlled release fertilizers 

2. nitrification and urease inhibitors 

3. enhanced efficiency fertilizers  

4. incorporation or injection 

5. timing and number of applications 

6. soil nitrate and organic N testing 

7. Corn Stalk Nitrate Test (CSNT), Pre-side 
dress Nitrate Test (PSNT), and Small 
Grain Fall  Soil Nitrate Test  

8. tissue testing, chlorophyll meters, and  
spectral analysis technologies 

9. other land-grant university recommended 
technologies that improve nutrient use 
efficiency and minimize surface or 
groundwater resource concerns. 

 

Additional Criteria to Protect Air Quality by 
Reducing Odors, Nitrogen Emissions and 
the Formation of Atmospheric Particulates 

To address air quality concerns caused by 
odor, nitrogen, sulfur, and/or particulate 
emissions; the source, timing, amount, and 
placement of nutrients must be adjusted to 
minimize the negative impact of these 

emissions on the environment and human 
health.  One or more of the following may be 
used: 

1. slow or controlled release fertilizers 

2. nitrification inhibitors 

3. urease inhibitors 

4. nutrient enhancement technologies 

5. incorporation 

6. injection 

7. stabilized nitrogen fertilizers 

8. residue and tillage management 

9. no-till or strip-till 

10. other technologies that minimize the 
impact of these emissions 

Do not apply poultry litter, manure or organic 
by-products of similar dryness/density when 
there is a high probability that wind will blow the 
material offsite. 

 

Additional Criteria to Improve the Physical, 
Chemical, and Biological Condition of the 
Soil 

Nutrients shall be applied in such a manner as 
not to degrade the soil’s structure, chemical 
properties, or biological conditions.  Use of 
nutrient sources with high salt content will be 
minimized unless provisions are used to leach 
salts below the crop root zone. 

Nutrients shall not be applied to flooded or 
saturated soils when the potential for soil 
compaction and the creation of ruts is high. 

Note: Specific cost-sharing programs or 
other funding sources may dictate criteria 
in addition to, or more restrictive than, 
those specified in this standard.  

CONSIDERATIONS 
Nutrient management planning relies heavily 
upon regular soil and manure testing, using 
proper sampling techniques and analytical 
methods, realistic expected yield goals, 
consideration of the effects of cover crops 
and/or crop rotations on nutrient cycling and 
availability for plant uptake, and the timing and 
placement of plant nutrients. 
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In developing a nutrient management plan the 
following should be considered: 

1. Water quality standards and designated 
use limitations that exist locally or 
statewide in managing nutrients to protect 
the quality of water resources that are 
affected by the use of nutrients. 

2. All sources and forms of nutrients available 
for plant growth and production (inorganic 
and organic) and how they affect the crop 
nutrient budget for the proposed crop and 
target yield. 

3. Effects of the seasonal water budget and 
water table management or controlled 
drainage on nutrient balance, availability, 
and potential nutrient losses from the plant 
environment to surface or ground water or 
to the atmosphere. 

4. Cover crops following crop harvest, where 
appropriate, to utilize and recycle residual 
nutrients and control soil erosion.  Timely 
planting of cover crops is essential if they 
are to be effective. 

5. The importance of soil tilth and organic 
matter content on plant nutrient absorption, 
root development, and water infiltration. 

6. Nutrient application setback distances from 
environmentally sensitive areas, such as 
streams, water bodies, sinkholes, wells, 
gullies, ditches, surface inlets, or rapidly 
permeable soil areas. 

7. Recent test results, of soil, plant, manure, 
and wastewater used for irrigation when 
developing nutrient management plans, 
particularly if animal manures or organic 
amendments are used as a nutrient 
source, or if any crop/farming practices 
have been significantly altered. 

8. The use of additional conservation 
practices that can reduce the transport and 
leaching of dissolved and attached 
nutrients, improve soil nutrient and water 
storage, enhance efficiency of nutrient 
uptake, improve aeration and soil tilth, and 
protect or improve water quality. 

9. Adjustments to rate, timing, placement, 
method of application, and nutrient form to 
conform to seasonal variation in plant 
uptake patterns, reduce soil fixation, and 
avoid excessive soil solution nutrient 
concentrations. 

10. Waste management system planning, 
storage, and treatment needs to ensure 
efficient timings of waste application to 
crops as well as land area requirements for 
proper waste utilization. 

11. Induced Deficiencies of nutrients due to 
excessive levels of other nutrients and the 
effect of soil pH on the availability of both 
soil and applied sources of plant nutrients 
and the optimum pH range of the crop to 
be grown. The optimum pH range of the 
crop to be grown as well as the effect of 
soil pH on the availability of plant nutrients 
both from soil reserves and applied 
sources. 

12. Application methods and timing that 
reduce the risk of nutrients being 
transported to ground and surface waters 
or into the atmosphere. Suggestions 
include, but are not limited to:  

a. Split applications of nitrogen 
(fertigation, side dressing) to provide 
nitrogen at times of maximum crop 
utilization, 

b. Avoiding winter nutrient application for 
spring seed crops, 

c. Avoiding nutrient applications in close 
proximity to surface waters (streams, 
ditches, pond, etc.) surface inlets, and 
well heads. 

d. Banding nutrients, especially 
phosphorus near the seed row, 

e. Applying nutrients uniformly to 
application areas (broadcast or 
banded), or as prescribed by precision 
agricultural techniques, 

f. Timely incorporation of land applied 
manures or organic by-products, in a 
manner and timing that minimizes soil 
erosion, and 

g. Delaying field application of animal 
manures or other organic by-products 
if precipitation capable of producing 
runoff and erosion is forecast within 24 
hours of the time of the planned 
application. 

13. Other soil, plant, and manure tests, such 
as the Pre-sidedress Nitrogen Test 
(PSNT), the Cornstalk Nitrogen Test, the 
Leaf Chlorophyll Meter, Small Grain Fall 
Soil Nitrate Test, and the Soil P Saturation 
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Ratio (PSR) that provide further 
information on in-season crop nutrient 
needs and/or monitor the success of the 
nutrient management practices being 
used. 

14. Minimizing the impact of odors of land-
applied animal manure or organic 
amendments by applying when 
temperatures are cool and when wind 
direction is away from neighbors.  Consider 
injection or incorporation of manure or 
other organic by-products as a means to 
minimize odors. 

15. Ammonia-N volatilization losses from 
fertilizers and animal manures can become 
significant if available nutrients are not 
incorporated into the soil in a timely 
manner after application.  Volatilized 
ammonia represents the loss of a valuable 
plant nutrient and can also potentially have 
a negative impact on water and soil quality 
upon re-position. 

16. Modifying animal manure composition, by 
chemical amendments or by modification 
of the animal’s diet, to enhance the 
producer’s ability to manage manure more 
effectively. 

17. Alternative uses to land application of 
manure or organic by-products, including 
the re-distribution of these materials to 
nutrient Deficit areas and the production of 
value-added products, such as pelletized 
fertilizers and compost. 

18. The environmental effects of pathogens 
and other disease causing organisms in 
nutrient sources. 

19. The use of planned grazing systems to 
reduce the need for storing, hauling and 
spreading manure. 

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.  
Documentation shall be in accordance with the 
section “Supporting Data and Documentation” 
in this standard. 

Nutrient management plans shall include a 
statement that the plan was developed based 

on requirements of the current standard and 
any applicable Federal, state, or local 
regulations, policies, or programs, which may 
include the implementation of other practices 
and/or management activities.  Changes in any 
of these requirements may necessitate a 
revision of the plan. 

Specifications shall be in keeping with this 
standard and shall describe the requirements 
for applying the practice to achieve its intended 
purpose(s), using nutrients to achieve 
production goals and to prevent or minimize 
water quality impairment. 

The following components shall be included in 
the nutrient management plan: 

1. Aerial photograph(s) or site map(s), and a 
soil survey map of the site;  

2. Location of designated sensitive areas and 
the associated nutrient application 
restrictions and setbacks; 

3. Documentation establishing that the 
application site presents low risk for 
nitrogen and phosphorus transport to local 
water when phosphorus is applied in 
excess of crop requirement; 

4. Current and/or planned plant production 
sequence or crop rotation; 

5. Soil, water, compost, manure, organic by-
product, and plant tissue sample analyses; 

6. Realistic yield goals for the crops;  

7. Complete nutrient budget for nitrogen, 
phosphorus, and potassium for the annual 
crop, crop rotation, or crop sequence; 

8. Quantification of the amount and total 
nutrient content of all nutrient sources; 

9. All enhanced efficiency fertilizer products 
that are planned for use; 

10. Results of approved risk assessment tools 
for nitrogen, phosphorus, and erosion 
losses, if applicable; 

11. When soil phosphorus levels are 
increasing, include a discussion of the risk 
associated with phosphorus accumulation 
and a proposed phosphorus draw-down 
strategy; 

12. In accordance with the nitrogen and 
phosphorus risk assessment tool(s), 
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specify the recommended nutrient 
application source, timing, amount (except 
for precision/variable rate applications 
specify method used to determine rate), 
and placement of plant nutrients for each 
field or management unit; and 

13. Guidance for implementation, operation 
and maintenance, and recordkeeping. 

Where applicable, the following components 
shall also be included in the nutrient 
management plan: 

1. Type, number, and average size of 
animals; 

2. Quantities of manure generated annually, 
total amount of manure used on the farm 
each year, including any imported manure, 
and amount and destination of all manure 
exported; 

3. Conservation practices and management 
activities needed to reduce the potential for 
nutrient movement from the site; 

4. Crop production and nutrient management 
techniques needed to reduce soil 
phosphorus levels from “excessive” or 
“very high” into “optimum” ranges for crop 
growth; and 

5. Other practices or management activities, 
as determined by specific regulation, 
program requirements, or producer goals. 

In addition, the following components must be 
included in a precision/variable rate nutrient 
management plan:  

1. Document the geo-referenced field 
boundary and data collected that was 
processed and analyzed as a GIS layer or 
layers to generate nutrient or soil 
amendment recommendations.   

2. Document the nutrient recommendation 
guidance and recommendation equations 
used to convert the GIS base data layer or 
layers to a nutrient source material 
recommendation GIS layer or layers.   

3. Document if a variable rate nutrient or soil 
amendment application was made.   

4. Provide application records per 
management zone or as applied map 
within individual field boundaries (or 
electronic records) documenting source, 

timing, method, and rate of all applications 
that resulted from use of the precision 
agriculture process for nutrient or soil 
amendment applications.  

If increases in soil phosphorus levels are 
expected (i.e., when N-based rates are used), 
the nutrient management plan must document: 

1. The soil phosphorus levels at which it is 
desirable to convert to phosphorus based 
planning; 

2. The potential plan for soil test phosphorus 
drawdown from the production and 
harvesting of crops; 

3. Management activities or techniques used 
to reduce the potential for phosphorus 
transport and loss; 

4. For AFOs, a quantification of manure 
produced in excess of crop nutrient 
requirements; and  

5. Results of appropriate risk assessment 
tools to document the relationship between 
soil phosphorus levels and potential for 
phosphorus transport from the field. 

 OPERATION AND MAINTENANCE 
The owner/client is responsible for safe 
operation and maintenance of this practice 
including all equipment.  Operation and 
maintenance addresses the following: 

1. Periodic plan review to determine if 
adjustments or modifications to the plan 
are needed.  As a minimum, plans will be 
reviewed and revised every 3 years.  More 
frequent reviews may be warranted and 
are encouraged if changes in the nutrient 
management plan are Desirable or needed 
for the next planned crop. 

2. Fields receiving animal manures and/or 
biosolids must be monitored for the 
accumulation of heavy metals and 
phosphorus in accordance with land- grant 
university guidance and State law. 

3. Protection of fertilizer and organic by-
product storage facilities from weather and 
accidental leakage or spillage. 
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4. Calibration of application equipment to 
ensure uniform distribution of material at 
planned rates. 

Workers shall be protected from and avoid 
unnecessary contact with chemical fertilizers 
and organic by-products.  Protection shall 
include the use of protective clothing when 
working with plant nutrients.  Extra caution 
must be taken when handling ammonia 
sources of nutrients, or when dealing with 
organic wastes stored in unventilated 
enclosures. 

Rinsate material generated by the cleaning of 
nutrient application equipment shall be handled 
properly.  Excess material shall be collected 
and stored or field applied in an appropriate 
manner.  Excess material shall not be applied 
on areas of high potential risk for runoff or 
leaching. 

The proper disposal or recycling of nutrient 
containers shall be done according to state and 
local guidelines or regulations. 

Record Keeping 

Owner/client must maintain records to 
document plan implementation. Records must 
be maintained for at least 5 years.  As 
applicable, records include: 

a. A copy of nutrient management plan; 

b. Soil, plant tissue, water, manure, and 
organic byproduct analysis and 
recommendations for nutrient 
application; 

c. Quantities, analyses, and sources of 
nutrients applied; 

d. Documentation of the actual rate at 
which nutrients were applied, if rate 
differs from the planned rate.  When 
the actual rates used differ from or 
exceed the recommended and 
planned rates, records will indicate the 
reasons for the differences; 

e. Dates (month and year) and method of 
nutrient applications, including type of 
incorporation, if applicable; 

f.  Lapsed time to manure incorporation;  

g. Crops planted, planting and harvest 
dates, yields, and crop residues 
removed; 

h. Amount and type of manure exported 
from the farm and the name, address, 
and organization responsible for 
utilizing exported manure; and 

i. Dates of review, person performing 
review and recommendations that 
result from the review. 

Additional records for precision/variable rate 
sites must include: 

1. maps identifying the variable application 
source, timing, amount, and placement of 
all plant nutrients applied; and 

2. GPS-based yield maps for crops where 
yields can be digitally collected. 

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

1. Aerial photograph and soil map of the site, 

2. Document the following in the assistance 
notes: 

a. Document that the producer verified 
the nutrient management plan was 
developed by a Maryland certified 
nutrient management consultant and is 
current according to State Law; 

b. Document that the producer verified 
he/she is implementing the nutrient 
management plan according to State 
Law; 

c. As appropriate, the notes shall also 
include dates of any site visits, name 
or initials of the person who made the 
visit, and specifics as to nutrient 
management plan adjustments or 
modifications made by the certified 
nutrient management specialist (if 
NRCS is providing this service). 

3. Location of designated sensitive areas or 
resources and the associated, nutrient 
management restriction, and 

4. Phosphorus Site Index evaluations, if 
applicable. 
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