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Glossary

Agronomic Rate: The rate of application of
nutrients to crops that is necessary to satisfy
nutritional requirements for a proven yield goal
while minimizing the amount of nutrients that run
off to surface waters or which pass below the root
zone of the plants. Often expressed as Ib./ac.

Ammonia Nitrogen (NH,-N): An inorganic form
of nitrogen (N) measured as the ammonia ion
(NH,), but expressed as N (NH, concentration/1.22
= NH -N concentration). Itis commonly found

in ogrlculturol systems as a volatile nitrogen
compound, especially in manure, fertilizers, and
other organic materials.

Ammonium Nitrogen (NH,-N): A plant available,
inorganic form of nitrogen “(N) measured as

the ammonium ion (NH,+), but expressed as N
(NH,+ concentration/1.29 = NH,-N concentration).
Ammonium often represents the highest
concentration of inorganic N fraction in manure.

Anaerobic Digester: A component of a waste
management system in which biological treatment
breaks down animal manure and other organic
materials in the absence of oxygen into methane
and other gases.

Animal Feeding Operation (AFO): A facility where
the following conditions are met: (a) animals (other
than aquatic animals) have been, are, or will be
stabled or confined and fed or maintained for a total
of 45 days or more in any 12-month period; and (b)
crops, vegetation, forage growth, or post-harvest
residues are not sustained in the normal growing
season over any portion of the lot or facility.

Best Management Practices (BMPs): Best
management practices are recommended methods,
structures, or practices designed to protect water
quality while maintaining economic returns.

Colorado Phosphorus Index (COPI): A tool for
planners, producers and consultants to develop
management alternatives to minimize the
potential for phosphorus movement off-site, from
agricultural fields.

Compost: An aerobic microbial ecosystem for the
decomposition of manure and/or other organic
material into a final product sufficiently stable for
storage, on-farm use and application to land as a
soil amendment.

Concentrated Animal Feeding Operation (CAFO):
A large concentrated animal feeding operation
(CAFO) is an AFO that confines as many or more
than 1,000 animal units (AU; defined as an animal
equivalent of 1,000 Ib. live weight).

Constructed Wetland: An artificial wetland
ecosystem with hydrophytic vegetation for
biological treatment of water.

Filter Strip: An area of vegetation established for
removing sediment, organic material, and other
pollutants from runoff and wastewater. Also known
as a vegetative or wastewater filter strip.

Ideal protein concept: A protein that provides
the exact balance of amino acids needed for
optimum performance and maximum growth for
monogastric animals (e.g., chickens, hogs).
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Impoundment: A natural topographic depression,
man-made excavation, or diked area formed
primarily of earthen materials (although it may be
lined with man-made materials or other seepage
control materials), or any other structure which

is used for the storage, treatment, evaporation or
discharge of pollutant-containing waters, sludge or
associated sediment.

Manure: Feces, litter, and/or urine, and may contain
materials such as bedding, sludge, compost, feed
waste, dry harvested forage, and any raw material
used in or resulting from the operation of an animal
feeding operation, that have been commingled
with feces, litter, and/or urine.

Nitrate Nitrogen (NO,-N): A plant available,
inorganic form of nitrogen (N), measured as the
nitrate ion (NO,-N), but expressed as concentration
of N (NO,- concentration/4.43 = NO-N
concentration). Manure NO,-N concentrations are
typically low relative to manure NH,-N.

Nutrient Management Plan (NMP): A plan for
managing the amount (rate), source, placement
(method of application), and timing of plant
nutrients and soil amendments. A comprehensive
nutrient management plan is a plan for the
nutrient management of an entire farm or facility.
The Colorado Department of Public Health and
Environment (CDPHE) requires a NMP for all
permitted CAFOs.

Plant Available Nutrients: Within solid or liquid
manures and composts, the forms of nutrients that
are immediately available for plant uptake.

>
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Process Wastewater: Refers to “wastewater
resulting from water being directly or indirectly
used in the operation of an AFO or CAFO for any

or all of the following: (a) spillage or overflow

from animal or poultry watering systems in roof-
covered production area facilities (except livestock
drinking water in constant-flow watering troughs
that overflows into in-trough drain pipes and is
retained separately from wastewater storage);

(b) washing, cleaning or flushing pens, barns,
manure pits, or other roof-covered production area
facilities; (c) direct contact swimming, washing or
spray cooling of animals (except in open-sided
pole barns in open lots); (d) dust control; or (e)
water which comes into contact with any products
or byproducts including manure litter, feed, milk,
eggs, or bedding that is not defined as open-lot
wastewater.”, from Colorado Regulation 81.

Realistic Yield Expectation: The 5-year average
yield of five actual/successful crop year yields for
a given field and crop type, plus 5% for potential
above-average growing conditions.

Solid Separation: A filtration or screening device,
settling tank, or settling channel used to separate a
portion of solids from a liquid wastewater stream.

Wastewater: Water defined as process-generated
wastewater and/or open-lot wastewater. This
includes liquid manure.

Wastewater Storage Facility (including
wastewater storage ponds): An agricultural waste
storage impoundment or containment made by
constructing an embankment, excavating a pit or
dugout, or by fabricating a structure.
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Introduction

olorado livestock is a highly important, in-
Ctegral portion of the state agricultural sec-

tor, returning 5.2 billion dollars annually into
the state’s economy. Within this sector, beef cattle
feedlots are the primary livestock operation type
in the state. However, Colorado also has a grow-
ing dairy cow industry (201,000 head as of Jan. I,
2021), swine production facilities (620,000 head as
of Dec. 20, 2020), and a number of poultry opera-
tions (7,648,805 birds as of Dec. 31,2019) (USDA NASS,
2022). Combined, all of these livestock operations
produce large quantities of manure; some opera-
tions may produce wastewater through routine pro-
duction practices and/or during
precipitation events. Solid and
liquid manures can be benefi-
cially utilized within production
agricultural systems.

Manure wastewaters are rich
in plant-available nutrients, and
thus a valuable asset to crop
producers. Livestock manure
contains significant quantities
of nitrogen (N), phosphorus (P),
and potassium (K), and lesser quantities of nutri-
ents such as calcium, magnesium, manganese,
zinc, copper, and sulfur. Manure that is properly
applied to cropland can increase soil fertility, im-
prove soil physical properties, and reduce inor-
ganic fertilizer inputs. Manure wastewater is com-
posed primarily of water and has less impact on
soil physical properties, but also contains nutri-
ents and other constituents that can benefit crop
production. However, if improperly managed or
utilized, solid and liquid manures can be a source
of ground and surface water contamination.

The primary constituents of animal waste that
cause water quality problems include pathogens,
nitrate-nitrogen  (NO,-N), ammonium-nitrogen
(NH,-N), P, salts, heavy metals, and organic solids.
Surface water degradation occurs when waste-
water is discharged or runs off from small animal
confinement areas, or when extreme precipitation
events move sediment offsite from areas that have
received manure, wastewater, or commercial fertil-
izers applied in excess of the agronomic rate. With-
in these scenarios, offsite N and P movement can
impact lakes, streams, and rivers. Nitrate-nitrogen

o
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is the most common pollutant of groundwater con-
tamination from areas that have received an ex-
cess application of N. Groundwater monitoring has
shown that NO,-N contamination may be a problem
in the vicinity of confined animal feeding operations
(CAFO) (e.g, Zirkle et al,, 2016).

In addition to AFOs and CAFOs, Colorado regu-
lates and permits Housed Commercial Swine Feed-
ing Operations (HCSFOs). A HCSFO is a facility that is
capable of housing 800,000 pounds of swine. HCSFOs
must follow both air and water quality provisions.

Most CAFOs and AFOs in Colorado use designed
impoundments and constructed manure storage ar-
eas to collect and store wastewa-
ter and solid manure generated
at the facility. This wastewater and
manure generation requires that
the producer understands nutri-
ent management and planning.
Both Regulation #81 and #61 dis-
cuss the requirements for CAFOs
and AFOs to develop and imple-
ment nutrient management plans
(NMPs). NMPs are used to docu-
ment wastewater and manure land applications to
ensure they are performed in a manner which does
not adversely impact water quality with respect to
property boundaries.

For a new AFO/CAFO, or an existing AFO/CAFO
that is expanding, an assessment of the pollution
potential from manure, wastewater storage, and
utilization sites should be developed. Existing op-
erations should already be familiar with a site as-
sessment but will need to further evaluate their site
for proper management. Farm AFO/CAFO site maps
are ultimately an important part of any nutrient
management plan. Producers should obtain aerial
maps from the local USDA-NRCS office or develop
their own maps if necessary. Use the WebSoil Sur-
vey to generate soil maps and any associated infor-
mation. It is important to map any manure storage
facilities, site of manure application, wells, surface
water, or shallow groundwater. These maps can
identify sensitive resource areas that could poten-
tially be impacted by runoff. Appropriate BMPs such
as buffer areas, setbacks, reduced application rates,
or application timing limitations can be identified as
a part of these maps.

4 CSU Agricultural Water Quality Program



Animal Feeding Operation (AFO)

An animal feeding operation (AFO) is a facili-
ty that confines and feeds livestock for a total of
45 days or more in any 12-month period of time.
Crops, vegetation, forage growth, or post-harvest
residues are not sustained in the normal growing
season over any portion of the AFO lot or facility.
If a lot or facility confines and feeds animal units
greater than those presented in Table ], then the
facility would be operating as a Concentrated An-
imal Feeding Operation (CAFO). The Colorado An-
imal Feeding Operations Control Regulation (Reg-
ulation #81) and the Colorado discharge permit
regulation (Regulation #61) mandate that CAFOs

Table 1. Animal unit equivalency factors for Colorado.

are properly designed, operated, and maintained
to ensure that water quality impacts are reduced
or eliminated. The design of the facility is based on
storm event calculations for a particular area of
the state and the footprint of the facility’s produc-
tion area. AFOs that directly discharge into state
waters or are in a hydrologically sensitive area
may fall under Regulation #61. These smaller an-
imal feeding operations are directed to employ
Best Management Practices (BMPs) to protect
state waters. An operation that is considered a
pasture operation in Colorado is not required to
operate within these regulatory requirements.

Livestock Type

Slaughter and Feeder Cattle
Mature Dairy Cattle

Swine (>55 Ib.)

Swine (<55 Ib.)

Horses

Sheep or lambs

Chickens (laying; using a liquid manure
handling system)

Chickens (laying; using a manure
handling system that is not liquid)

Chickens (broiler; using a manure
handling system that is not liquid)

Animal Unit Equivalency Factor CAFO Threshold Number

1.0 1,000

1.4 700

0.4 2,500

0.1 10,000

2.0 500

0.1 10,000

0.03 30,000

0.01 82,000

0.008 125,000

NOTE: These values are derived from the Colorado Department of Public Health & Environment. (2022). General Information
for AFOs, CAFOs, and HCSFOs. https://cdphe.colorado.gov/environmental-agriculture-program/general-information-for-

animal-feeding-operations

For more information on AFO and CAFO, please see:

https://cdphe.colorado.gov/environmental-agriculture-program/general-
information-for-animal-feeding-operations

Best Management Practices for Manure and Wastewater Utilization
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Manure Utilization Site Evaluation
To determine the pollution potential at your site,
complete the following questions:

1. Is there a lack of sufficient land to utilize all of
the nutrients in manure that are produced on
your farm each year?

2. Has there been an evaluation of all fields
receiving manure using the Colorado
Phosphorus Index Risk Assessment
(Sharkoff, 2012)?

3. Do any fields have a history of more than 5
consecutive years of manure application?

4. |s excess water from irrigation and/or
precipitation available for runoff or leaching?

5. Is manure applied at rates greater than the
agronomic rate for any particular nutrient
(e.g. N, P)?

6. Is there surface water, a well, or other water
features immediately down gradient from any
field that receives manure or wastewater? (note
that manures or wastewaters shall not be land
applied within 150 feet of domestic water supply
wells, and shall not be applied within 300 feet of
community domestic water supply wells)

7. Has it been more than one year since you soil
sampled to determine nutrient levels in fields
where manure will be applied?

If the answer to any one of the above questions
is yes, or if you are unsure about the answer, ma-
nure storage and/or current application rates may
degrade water quality. Consider what BMPs or man-
agement changes are needed to minimize the po-
tential for surface or groundwater contamination.
Testing wells and surface water near manured fields
will determine the level of NO,-N and potential bac-
terial contamination. The local USDA-NRCS or CSU
Extension offices can help answer questions. Addi-
tional regulatory information and compliance as-
sistance can be obtained through the Colorado De-
partment of Public Health and Environment (CDPHE).

Comprehensive Nutrient
Management Planning

Best management practices for the production area
and manure and wastewater storage structures will
aid in comprehensive nutrient management plan-
ning. Sound nutrient management practices are es-
sential to maximize the agronomic and economic
benefits of manure and wastewater while reducing
the risk of adverse environmental impacts. A com-
prehensive nutrient management plan estimates
how much manure and wastewater are produced
by an operation and how it will be managed. The
core of comprehensive nutrient management plans
is the concept that nutrients from an operation must

BMP: Vegetative Filter Strips

Photo I. Vegetative filter strip composed of perennial
grasses located between the agricultural field and
the river.

Grass filter strips or sediment basins can be
used to reduce solids and nutrients in run-
off. Plant a strip of a dense, sod-forming pe-
rennial grass mix containing warm and cool
season varieties. The width of the filter strip
should be determined based on site specific
factors such as slope. Design criteria such as
filter strip seeding rates and width sizing rec-
ommendations may be obtained from the lo-
cal USDA-NRCS office. Plant the grass around
the downhill side of any feeding corrals or
manure stockpiles to potentially reduce po-
tential contaminants in runoff water.

be applied at “agronomic rates” to crops or forage.

The agronomic rate is a nutrient application
rate based upon a field-specific estimate of crop
N and P needs, and an accounting for all N and P
available to that crop prior to manure or waste-
water applications. Implicit within the agronomic
rate concept is an application rate that does not
lead to nutrient losses. The agronomic rate is not
something that can be directly obtained from a
textbook or tables. Rather, it must be evaluated
for each farm and field prior to nutrient(s) appli-
cation. Knowledge of manure or effluent nutrient
content and residual soil nutrients is critical for
determining how much of a nutrient source can be
safely applied without exceeding the agronomic
rate. In the past, producers were encouraged to
fertilize for maximum crop yields, but now they
must also consider the environmental risk of nutri-
ent losses in determining the appropriate nutrient
application rates. By knowing the relationship be-
tween wastewater qnd/or manure nutrient con-
tent, residual soil nutrients, and crop needs, better
management decisions can be made on where to
spread, how much to spread, and on which nutri-
ent (e.g., N or P) to base the application rate.

Long-range planning is fundamental for optimiz-
ing manure and wastewater benefits while minimiz-
ing environmental concerns. The basic elements of
a comprehensive nutrient management plan are:

CSU Agricultural Water Quality Program



Photo 2: Manure application in Fort Collins, Colorado.

» Estimates of manure and wastewater
production for the whole farm;

» Farm maps that identify manure stockpiles
and lagoons, potential application sites and
sensitive resource areas;

» Cropping information and rotation sequence;

» Soil, plant, irrigation water, wastewater and
manure analyses;

» Complete a Colorado Phosphorus Risk Index
Assessment to determine if application of
nutrients will be Phosphorus or Nitrogen based;

» Realistic crop yield expectations;
» Determination of crop nutrient needs;
» Determination of available nutrient credits;

» Recommended manure, wastewater and/
or fertilizer application rates, timing, and
application methods;

» Plans for operation and maintenance of
manure storage and utilization; and

» Documentation of any wastewater or manure
to be sold, given away, or used for purposes
other than as a soil amendment.

If animal feed rations are modified to reduce

nutrient content or volume of the waste as part
of the management strategy, this also should be
documented as part of the comprehensive nutri-
ent management plan. Advancements have been
made in feed formulation for reducing N and P ex-
cretion without reducing animal weight gain or milk
production. The “ideal protein concept” is a feeding
method for monogastric animals in which crude
protein levels are reduced and amino acids are
supplemented to reduce N excretion. For reduction
of P excretion, adding phytase to the diet has been
shown to increase P availability and assimilation
in hogs and chickens. Similarly, the “phase feeding
concept” for ruminants is the matching of dietary
protein content to level of performance to minimize
overfeeding of protein content, thereby reducing N
losses while maintaining desired performance (Cole
et al,, 2006; Vasconcelos et al., 2006).

NMPs are essential for documenting proper stew-
ardship and regulatory compliance. The remainder
of this publication is designed to help producers de-
velop their own nutrient management plans in a rel-
atively simple format. Technical assistance is avail-
able to producers from local Certified Crop Advisers
(ccA), CSU Extension Agents or USDA-NRCS Conser-
vationists or Technical Service Provider.

The “ideal protein concept’ is a feeding method for monogastric

animals in which crude protein levels are reduced and amino acids

are supplemented to reduce N excretion.

Best Management Practices for Manure and Wastewater Utilization



Developing a Nutrient Management Plan (NMP)

orksheets to help develop a NMP can be
\/\/found at the end of this document. They
are provided as a starting point to help
producers establish sound manure and wastewa-

please

ter management. Plan implementation and fol-

NMP Section 1. Nutrient and Land Inventory
Determining the Amount of Manure or Wastewater Generated

Producers should start by calcu-
lating an estimate of the total an-
nual manure and/or wastewater
produced for their operation, to
ultimately determine how much
land will be required for land appli-
cation. Table 2 identifies solid ma-
nure production for different live-

stock species (i.e., dry solid weight
plus moisture weight), while Table
3 estimates swine liquid wastewa-
ter production (i.e, liquid volume
of waste). Information in Tables 2
or 3, or actual waste production
data from an operation, should
be used in conjunction with Work-

low-up are required to best manage your opera-
tion. For more information on developing an NMP,
reference NRCS Conservation Practice
Standard 590 for nutrient management.

sheet 1 included with this guide.
Let’s first start with two examples
of determining waste generated,
one based on solid manure pro-
duction, and one based on waste-
water production. Example calcu-
lations la and 1b are presented
below.

How to obtain dry weight manure weight from Table 2, or other sources:

Dry Weight = Wet Weight

Current % Moisture

How to obtain a desired wet weight from a dry weight:

Converted Wet Weight =

Producers should

start by calculating an
estimate of the total
annual manure and/or
wastewater produced

Jor their operation

Dry Weight

Desired % Moisture

Table 2. Liquid swine manure wastewater production on a wet weight basis.*

Swine Type

Nursing/nursery pig (0-40 Ib.)
Grower (40-220 Ib.)

Sow (gestating)

Sow (lactating)

Boar

Manure Production
(gal/day/1000 Ib. of animal)

12.8
7.8
3.0
7.5
23

*These numbers do not include wastewater or storm water that may be added to
holding facilities. Source: ASAE D384.2, 2005

CSU Agricultural Water Quality Program
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Calculation 5. Determining agronomic rate of effluent wastewater application. Continued

Step 3: Subtract N credits from other sources
a. 25 Ib. NH,~N (in 2—-4-foot subsoil sample; from soil test results)
b.185 Ib. N required — 25 Ib. subsoil N =160 Ib. N is needed for corn

Step 4: Calculate agronomic effluent rate based on N requirements

a. Effluent rate = (160 Ib. N/ac.) / (52 Ib. available N/ac. inch of effluent) = 3 inches of
effluent/ac. is needed to meet the corn crop N requirements

i. This should be applied in 2 or more applications
Step 5: Calculate phosphorus supplied by effluent (based on effluent applied to meet crop
N needs)

a. 3-acre inches of effluent x 2 Ib. P,O, 1000 gal effluent x 27.15 =163 Ib. P,0, acre inch
supplied by effluent

(Note: Multiply Ib. P,0,/1000 gal by 27.15 to convert to Ib. P,0, /ac. inch)
Note: This application oversupplies P for corn.

Effluent application rate based on P requirement for corn:

Step 1: Calculate available P in effluent
a. Total P,O, = 2 Ib. P,0,/1000 gal effluent (from Table 4)

b. Available P,0, = 80% availability x 2 Ib. P,0,/1000 gal effluent = 1.6 Ib. available P,0,/1000
gal effluent, OR

c. Available P,0, = 43 Ib. available P,0 /ac. inch in effluent
(Note: multiply Ib. available P,0,/1000 gal by 27.15 to convert to Ib. available P/ac. inch)
1.6 Ib. available P,0./1000) x 27.15 = 43 Ib. available P,0/ac. inch
(Note: This step is imperative to determine the number of inches of effluent to apply)

Step 2: Determine crop P requirement
a.NaHCO, extractable P = 6 ppm (and soil lime content is high; from soil test results)
b. P required for 175 bu./ac. corn crop = 80 Ib. PZOS/oc. is needed for corn (from table 8)

Step 3: Calculate agronomic effluent rate based on P requirements

a. Effluent rate = (80 Ib. P,0./ac.) / (43 Ib. available P,0,/ac. inch in effluent) = 2-acre
inches of effluent/ac. is needed to meet the corn crop P requirements

i. This can be applied in 2 or more applications depending on equipment application
capacities
Step 4: Calculate nitrogen supplied by effluent (based on manure applied to meet crop P needs)
a. 2-acre inches of effluent/ac. x 52 Ib. available N/ac. inch =104 Ib. available N supplied
by effluent.
Note: This application undersupplies N for corn. A producer may consider adding
inorganic N fertilizers to make up the difference.
















viii. Recommended manure/wastewater
rates, timing, and application
methods; and

ix. Operation and maintenance plans.

b. In most cases, application rates may be
based on crop N needs. However, base
application rates on crop phosphorus (P)
needs IF soil test P is in the high or very high
category, the field drains to any sensitive
surface water body, AND P movement is
likely (all according to the COPI).

c. Apply commercial N and P fertilizer to
manured fields only when soil available N
and P from manure application does not
satisfy crop needs.

d. Cease effluent application if a crop is
destroyed during the growing season.
Consider winter cover crops to recover
excess nutrients due to crop failure.

e. Maintain nutrient management plans
and actual manure and fertilizer
management records on file a minimum
of five years.

f. Scout fields for nutrient-related issues
throughout the season to identify
and correct problems that may limit
economic crop yields.

4. Attach soil tests, manure analysis, irrigation

water tests, and plant tissue analysis used to
determine proper nutrient rates.

. Use Worksheet 3 to document whole-farm
nutrient use.

. Attach information on feed management
to reduce nutrients, manure/wastewater
treatment to reduce nutrient content or
volume, and land management practices
used to modify manure/wastewater loading

rates. If other manure/wastewater utilization
options are used, such as composting or sale
to other producers, document the amount of
manure/wastewater diverted annually.

7. Indicate who prepared forms and date them.

8. Comprehensive nutrient management plans

should be reviewed and evaluated annually
by the producer, and with the help of local
NRCS agents, ond/or consultants as needed.

Permitted CAFO:

In addition to the above-listed items related to tim-
ing, soil conditions, and placement of manure or
wastewater, a permitted CAFO is responsible for the
following setback requirements at land application
sites [Section 6117 (8)(f)(iv) of Regulation No. 61 and
the Colorado CAFO General Permit]:

1.

Manure and process wastewater shall not

be applied closer than 100 feet to any down
gradient surface waters, open tile line intake
structures, sinkholes, agriculture well heads, or
other conduits to surface waters, or:

. As a setback alternative, the permitted

CAFO may substitute the 100-foot setback
with a 35-foot wide vegetated buffer where
applications of manure or process wastewater
are prohibited;

. As a setback alternative, the permitted CAFO

may demonstrate that a setback or buffer

is not necessary because implementation

of the alternative conservation practices or
field-specific conditions will provide pollutant
reductions equivalent or better than the
reductions that would be achieved by the
100-foot setback. Written approval from the
CDPHE's Environmental Agriculture Program is
required for this setback alternative.

CSU Agricultural Water Quality Program



Worksheets

Worksheet 1. Determination of Nutrient Inventory from Manure Production

For guidance, see calculations la and 1b above in the in the Colorado State University Extension
document, Best Management Practices for Manure and Wastewater Utilization, 2025. Many of these
worksheets are available in spreadsheet format through your local NRCS office.

Average Manure Manure Analysis* Total Nutrient Production®
or wastewater Average Total Manure (Ib./ton or Ib./1000 gal) (b.)

Average Production Per Number or wastewater
Livestock Animal Animal 2 of Animals Production 3 Total N Total N
Type Weight (tons or 1000 gal) Per Year (tons or 1000 gal)

Notes: Prepared by: Date:

! Average animal weight should be based on the average over the entire year.

2 Average manure/wastewater production per animal should be on an as-applied basis. See Tables 2 and 3 for guidelines.
% Total manure production is determined by multiplying Average Manure Production per animal by the 4

+Manure analysis will be in Ib. of nutrients (Total N and P,0,) per ton or 1000 gall. In lieu of lab analysis use values in Table 4.

5 Multiply total manure production by manure analysis to determine total nutrient production.




Worksheet 2. Determination of Manure or Wastewater Application Rates

(for guidance, see calculations 4 and 5 above in the in the Colorado State University Extension document,
Best Management Practices for Manure and Wastewater Utilization, 2025 )

1. Field Information

Field name and location

Cropping year

Current crop

Number of acres

Soil name and texture

Previous crop

2. Nutrient need

| N (Ib./ac.) | P,0, (Ib./ac)

a. Soil name and texture:

b. Nutrient recommendations from soil test report
c. Special nutrient need above test recommendations

d.Total nutrient need

3. Nutrient credits
a. Residual soil credit*
b.Irrigation water credit
c. Organic matter credit*
d.Previous legume crop
e. Mineralization from previous manure applications
f. Other:

g.Total nutrient credit

*If not included in 2b




Worksheet 2. Continued

4. Recommended nutrient application rate

a. Total nutrient need minus Total nutrient credit
b. Expected NH,-N volatilization (%)
. NH,-N available from manure (Ib. ton or 1b./1000gal)

d. Expected mineralization (%)

e. Organic N available form manure (Ib./ton or 1b./1000 gal)
f. Total available N (Ib./ton or Ib./1000 gal)

g.Recommended manure application rate
(tons/ac.) or (1000 gal/ac.) or (acre inch)

5. Postseason follow-up

Actual crop yield
Supplemental fertilizers applied
Ib. N/ac.
Ib. P,0, /ac.
Total irrigation water applied (in./ac.)

Total manure applied (tons/ac.) or (1000gal/ac.)

Prepared by:

Date:

: /i

Best Management Practices for ]lﬁg'{ﬁre and Wastesga



Worksheet 3. Whole Farm Nutrient Use Summary for N and P

(for guidance, see Worksheets 1 and 2 (above), and calculations Ia, 1b, 4, and 5 in the Colorado State
University Extension document, Best Management Practices for Manure and Wastewater Utilization, 2025)

For Crop Year:

Recommended Nutrient
Application Rate Fertilizer Applied

(Ib/ac. o 1000 gavac) | Application Rate . _ (Ib/ac)
(tons/ac. or Applied per Field !

1000 gal/ac.) (tons or 1000 gallons)

Prepared by: Date:

' Total manure applied is calculated by multiplying field size (acres) by manure application rate.
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