653-1

NATURAL RESOURCES CONSERVATION SERVICE
CONSERVATION PRACTICE STANDARD

WASTE UTILIZATION

DEFINITION

Using agriculrural waste or other waste on land in
an environmentally acceptabie manner while

maintaining or improving soil and plant resources.

PURPOSE

To safelv use wastes to provide fertiliry for crop,
forage, or fiber production; to improve or
maintain soil structure; to prevent erosion; and 1o
safeguard water resources.

CONDITIONS WHERE PRACTICE
APPLIES

On soils and vegetation suitable for the use of
waste as a fertilizer. This includes animal waste
from farm and feedlot, municipal treatment plant,
and agncultural processing plants.

CRITERIA

L. The waste utilization plan will include all
the animal waste generated on the farm.

()

Animal waste shall not be applied to
wetlands or surface water or shall not
reach wetlands or surface waters of the’
stzt2 by runoff, drift, manmade
convevances, direct application, or direct
discharge during operation or land
application. Proper application rate and
method shall be used to ensure that these
specifications are met.

Animal waste shall be applied on land
eroding at less than 5 tons per acre per

- year. Waste may be applied to land that
1s eroding at 3 or more tons but less than
10 tons per acre per vear providing grass
filter strips are installed where runoff
Jeaves the field. (See Standard 5393-Filter
Strips)

L)

(ACRE)
CODE 633

4,

(9]

Animal waste shall not be applied 1o
saturated soils. during rainfall events, or
when the surface is frozen. When animal
waste 1s to be applied on areas subject 1o
flooding, it will be soil incorporated on
conventionally tilled cropland. When
applied to conservation tilled crops or
grassland. the waste may be broadcast
provided the application does not occur
during a season prone 1o flooding.

Waste shall not be applied more than 30

~days prior to planting of the crop or

forages breaking dormancy. A suitable

. cover crop should be planted to scavenge

nutnients especially on leachable soils.
Also on soils with a high potential for
leaching, multiple applications at lower
rates should be used.

Animal waste (other than swine waste
from facilities sited on or afier October

1, 1993,) shall not be applied closer than

25 feet 1o perennial waters. (See
Standard 393 - Filter Strips).

Anv new swine facility, sited on or after
October 1, 1995, shall comply with
N.C.G.S. 106-801 thru 805. These
provisions are as follows: The outer
perimeter of the land area onto which
waste 1s applied from a lagoon that is a
component of a swine farm shall be at
least 50 fest from any residential property
boundary and from any perennial stream
or river other than an irmgation ditch or
canal.

Animal waste shall not be applied cleser
than 100 fezt 10 wells.

Conservation pracuce siandards are reviewed periodically, and updated if needed. To obtain the current version of

this sandard ontas the Nawral Resourcss Conservanon Service.

Computer Fiie: 18833 . doc dirwu
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10.

11.

Animal waste shall not be applied within
200 fest of dwellings other than those
owned by the landowner.

Waste shall be applied in a manner not to
reach other property and public right-of-
ways.

Animal waste applied on grassed

waterways shall be at agronomic rates 15.

and in a manner that causes no runoff or
drift from the site.

The waste utilization plan will contain
documentation that the producer has
adequate means for disposal of the animal
waste generated on the farm. Oneora
combination of the following will be

utilized:
a) Producer owns adequate land for

the use of wastes at agronomic

rates. , 14,
b) If the producer does not own

adequate land to properly use the
waste, the technical specialist will
evaluate the location of other land
to determine the feasibility and
practicabilitv for land
application.
A notarized agreement with land owner(s)
will be on file with the waste utilization
plan for either:
1) agreement for lifeof facility,

or 15.

2) annual or multi-year
agreement.
These agreements shall include tract

number(s) and acres where waste may be 6.

applied.

See Exhibit B for sample agreement.

c) Third partv applicators may be
used 1o apply waste on Jand that
the producer does not owr, or has
agresment to land apply waste’
on. In this case the producer will
obtain a notarized certification

from the applicator that waste 17

will be applied in 2 manner that
meets the waste utilization
standard. The third party may
use an alternative waste

_utilization system that has been

accepted in writing by Division o1 _,

Environmental Management
(DEM). See Exhibit C for
sample agreement.

d) Producer has an alternative waste
utilization system accepted in
writing bv DEM.

Apply animal waste at rates that do not

exceed the Nitrogen needs for Realistic

Yield Expectation (R. Y. E.) for the Crop

being grown. See Nutrient Management

Standard (590) for criteria on establishing

RYE. Actual vields maybe used in lieu of

realistic vield tables at the discretion of

the planner. Regulations in some areas
may be more restrictive and require
application rates based on nutrients other
than nitrogen.

Waste shall be tested within 60 days of
utilization and soil shall be tested at least
annually at crop sites where waste
products are applied. Nitrogen shall be
the rate-determining element. Zinc and
Copper levels in the soils shall be
monitored and alternative crop sites shall
be used when these metals approach
excess levels. The pH shall be adjusted
for optimum crop production and
maintained. ' Soil test and waste analysis
records shall be kept for five years.

Liquid waste shall be applied at rates not
1o exceed the soil infiltration rate. No
ponding shall occur.

Highly visible permanent markers shall be
installed to mark the top and bottom
clevations of the temporary storage
(pumping volume) of all waste treatment
lagoons. Pumping shall be managed to
maintain the liquid level between the
markers. A marker will be required to
mark the maximum storage volume for
waste storage ponds. -

An irmigation design/plan shall be
prepared as part of the waste utilization -
plan. The design will include the tvpe of
equipment, system layout, equipment
settings, operating parameters, as well as
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18.

19.

the approximate maximum useable size of
field, maximum appiication rate (in/hr)
and maximum application per irrigation
cvcle. A map will be included that shows
the fields and usable acres. See Exhibit D
for an example of irrigation design
parameters.

Records of waste application shall be
maintained 10 establish acrual application
rates. The record will include date of
application, amount of waste applied per
acre by tract number and field number,
most recent waste analvsis and soil test
report, and the realistic yield expectation
(R.Y.E.) nitrogen rate. See Exhibit E for
an acceptable form. Computer
spreadshests are acceptable. Poultry drv
waste application records shall be
maintained for three (3) vears. See
Exhibit F for an acceptable form. Waste
application records for all other waste
shall be maintained for five (5) years.

The waste utilization plan shall include
the number of acres that will be required
for land application for a 5 year
accumulation of sludge in waste treatment
lagcons based on current agronomic rates.
The sludge shall be analyzed prior 10
application.

A group of tables showing the plant
available nutnients for the most commonly
used animal operations are found on
pages 633-7 thru 633-107 of this
standard. For other rypes of animals or
operations, contact the engineer assigned
1o provide assistance to your field office.
He/she has a complete set of tables.”

Land clearing for waste utilization shall
be completed before centification. Cover
must be established within 30 days of
clearing. '

Reduce havland nitrogen rate by 25% on
grassland being grazed when applving
animal wastz. For each ton of hay ‘
harvested from a pasture system, the full
R.Y. E. hay application rate for nitrogen
may be applied.

25.

24.

633 -3

The Narural Resources Conservation
Service (formerly SCS) Agriculture
Waste Management Field Handbook
(AWMFH) is a reference document that
may be used to assist in developing wastz
management plans.

An Emergency Action Plan is required.
This plan shall inclnde provisions for
emergency spreading or transfer of waste
from all waste storage structures in thz
svstem. This plan shall provide for
emergency spreading of waste 10 prevent
overtopping or other discharges during
periods when soil or crop conditions are
not conducive to normal spreading. The
Emergency Action Plan shall include but
not be limited to the following:

a) Contact DEM immediately when
potential overtopping or other
discharges conditions exists.

b) Specify fields on which waste
will be applied. :

©) Specify methods and rates at
which waste will be spread.

d) Specify minimum buffer areas
which may be greater than
specified during normal

A spreading.
T e) Specify location and manner of
waste transfer.

CONSIDERATIONS

1.

L)

A waste utilization plan is based on average
nutrient content and may vary by as much as
plus or minus 20%. To properly implement
this plan based on actual waste analvsis vou
may need additional acres or to reducs animal
numbers.

Evaluation of the soil analysis should consider
concentration of elements to assess potential
toxicity or whether increased concentrations
of one element (such as Phosphorus) have
reduced the availability of another element
(such as Zinc) to plants.

Plant tissue analysis is recommended 10
evaluate nutrient status and confirm that
nitrogen is not excessive.,
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10.

1L

Use a method of spreading that will result in
uniform application of material at specified
rates. Proper calibration of equipment should
be done to assure desired spreading rates.

Animal waste should be applied on actively
growing crops in such a manner that the crop
is not covered with waste to a depth that
would inhibit growth. The potential for sait
damage from animal waste should be
considered also.

Odors can be reduced by injecting the waste
into soil or disking after waste application.
‘Waste should not be applied when there is
danger of drift from the irrigation field.

Producers are encouraged to take samples of
groundwater and surface water on farms
where animal waste is routinely applied.
Samples should be analyzed for nutrients and
bacteria.

Producer should remove hay from the fields
within one vear to prevent reintroduction of
nutrients into the environment.

A grazing plan should be developed to
encourage controlled frequent rotational
grazing, multiple drinking water sites, and
strategic harvesting to optimize fecal and
urine distribution by grazing animals. These |
practices will minimize potential pollution
from areas around stock camps, shade trees,
water tanks, and other heavy use areas.

Animal waste can be used in a rotation that
includes vegetables and other crops for direct
human consumption. However, if animal
waste is used on crops for direct human
consumption it should only be applied
preplant with no further applications of
animal waste during the crop season.

Properly treated municipal sludge may be
applied to agricultural land at agronomic rates
in order to use the nutrients for the production
of agricultural crops. Before use, all sludge
must be analvzed for toxic or hazardous
components. The United States
Environmental Protection Agency has a
comprehensive standard for the use and
disposal of sewage sludge (40 CFR Part 503,

printed in the Federal Register 2/19/93). The
standards for use and disposal of sewage
sludge for the 503 Rule apply only 10 those
residuals or biosolids which are generated
from the treatment of domestic sewage. This
also includes domestic septage, pumped from
septic tanks. Sewage sludge that does not
meet the 503 criteria and other residuals from
industrial sources must follow the rules
established and outlined in the EPA Process
Design Manual for Land Application of
Municipal Sludge (EPA-625/1-83-016, Oct.
1983).

The State of North Carolina also has a
number of regulations and guidelines which
must be adhered to in order to protect health
and environmental quality. A permit from
DEM must be obtained. The permit can be
applied for by any party desiring
responsibility for the application. Typically,
it has been applied for by a sludge generator.
or landowner that receives the sludge or by a
waste management contractor. In addition, a
wTitlen notarized contract detailing
responsibilities of the parties involved is
required. A significant amount of supporting
information such as an evaluation of soil
suitability for application of sludge, site
evaluation for sludge application, sludge
analysis for heavy metals and nutrients and
soil test for nutrients, cation exchange
capacity, and the presence of heavy metals in
milliequivalents per 100 grams of soil must
accompany the permit application.

Many sludges contain heavy metals which
may have an adverse effect on crop
production and/or the food chain. Table 1
lists criteria from the Environmental
Protection Agency’s Regulations on land-
Application of Sewage Sludge (40 CFR Part
503). The figuers set performance standards
for metal loading rates. In addition to lifetime
loading rates, DEM suggests that not more
than 1/20 of the lifetime limit be applied any
one (1) vear. No material deemed toxic or
hazardous is suitable for routine land
application. To maintain the long term
productivity of North Carolina crop land,
heavy metals like copper and zinc should not

NRCS, NC
SEPTEMBER, 1996
Rev. 2



than 1/20 of the lifetime limit be applied any
one (1) vear. No material deemed toxic or
hazardous is suitable for routine land

- application. To maintain the long term
productivity of North Carolina crop land,
beavy metals like copper and zinc should not
accumulate 1o Jevels that are toxic to plants.
There is a significant deficit in the knowledge
base concerning the specific soil index value
at which plant woxicity occurs. The
phytotoxic level is affected by pH. Peanuts
are damaged by Zinc when the index for that
nutrient reaches 500 (20 ppm) at a pH of 6.0.
For other crops, when soil test values reach
the levels in Table 2, then close monitoring of
crop growth and plant tissue levels are
suggested.

~ .MORE-
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Table 1 EPA Regulations on Land Application of Sewage Sludge: -
Metal Loading Rates (503 Regulations)

Ceiling Monthly average Maximum cumulative Maximum annual

Mezal concentration’ concentration” loading rate loading rate

mg/kg mg/kg kg/ha kg/ha
Arsenic (As) 75 41 41 2.0
Cadmium (Cd) 85 39 39 1.9
Chromium (Cr) 3000 1200 3000 150
Copper (Cu) 4300 1500 1500 75
Lead (Pb) 840 300 300 15
Mercury (Hg) . . 57 17 17 0.83
‘Molvbdemum (Mo 75 18 18 0.90
Nickel (N1) 420 - 420 420 21
Selenium (Se) 100 36 100 5.0
Zinc (Zn) 7500 2800 2800 140

1{ All sludges applied to land must have concentrations less than the ceiling concentration.
¥ Sludges with this concentration or Jess and which meet Class A vector and pathogen reduction requirements are classified as clean biosolids. Ix
not require land application site permits.

TABLE _2_ Soil Test Values Indicating Potential Phytotoxic Problems'
Soil Cation Exchange Capacity (meg/100cm’)

Mezal 1-3 6-10 11-15 15+

Ibs/ac Index Ibs/ac Index Ibs/ac Index Ibs/ac Index
Zine 50 - 704 75 1056 125 1761 250 3521
Copper 23 694 45 1250 63 1803 125 347

Any field office receiving a request for assistance involving municipal or industrial sludge should contact a resource specialist at the State Office by
{ollowing the proper protocol.
. ¥ North Carolina Department of Agriculture Agronomic Division

PLANS AND SPECIFICATIONS

A wrinten Waste Utilization Plan shall be a part of
each waste management svstem design. Exhibit A 1s
an example of the minimum acceptable Waste
Utilization Plan and includes the minimum
specifications.

OPERATION AND MAINTENANCE

Operation and maintenance requirements shall be
part of the waste utilization plan.

Plans and specifications are to be prepared for
specific field sites, based on the standard. Plans and
specifications include construction plans, drawings,
job shests, construction specifications, parrative
statements, or other similar documents. These
documents are 10 specify the requirements for
installing the practice, such as the kind, amount, or
quality of materials to be used, or the timing or
sequence of installation activities.
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'Dairy Paved Suriace Scraped Manure Land Application Sprezdshest

-his spreadshes: uses values from existing NCSU/NCDA data bases to caleuiate the fertiiizer putriezts, application
rates and land area zezded for agronomic usage of soil incorpornted dairy paved surfacs scaped manure. Values in
c=ils I2S-MS3 represect inputs which nesd to be eater=d to use this spreadszest. Values in cslls D25-553 are typical
values which may be used if more specific informaticn is not available. If accual Danurs gutriest anziyses are used,
thea a corresponding change in manure volumes should also be eaterad. Application rates and land areas ars
cJeulated for a rangs of fertilization rates. Actual fertilization rates based og <op yieid may be zatersd into colls I61-
163 with the results calculated in coiumns C and X in Table C. The spreadshezr also computes herd live weighe
cquivaieats, manure siorage capacties, and estimatzd annual manurs volumes 1o be land appiicd.

i

Typical Actual |
--------------------------------- l

Calf Heifer Milk Calf Heifer Milk |

Cow oW '

===--per hd cap-- ===-per hd cap-- |
................................................................................................................ '
Animal live weignet: imictial: 100 700 1400 100 700 1430 ks l
fimal: 600 1300 1400 600 1300 1400 I=s ]

average: 350 1000, 14C0 350 1000 14C0 lbs ]

|

Grouzs per year: 1 1 1 ~ 1 1 1 srouss/year |

|

Days per grous: 304 . 385 245 304 365 345 cays/greup |
Marure aczumulatien: Z & 93 - & 6T 53 les/headreay |

. I

Manure cdersiczy: 62 62 62 62 &2 &2 lbs/4$23 ]

|

_ Marure storage perioc: o1 g1 @1 %% 1 91 cays i
I l
| Mamurs total mutrient analysis: I
| Tot N: 0 10 10 10 16 10 . tbs/an i
| RHIN: 26 25 2% 28 28 2 % tot N or tkn |
| P2CS: 6.2 6.2 6.2 6.2 6.2 6.2 Bs/zen i
| 2o 8.7 87 8.7 8.7 87 a7 ls/ten |
| I
| crsanic N mineralizaticn raze: .50 .50 .50 .50 .50 .50 ]
| ]
| Plant rutrient availability c2efficients: (from agplicatien methed bex) ]
| X: .57 .57 .57 ’ .57 ST .57 I
| Pzes: TS .TE LTS TSSO I
I X20: .75 .75 .73 75T LTS I
| |
[ « — 1
| | Asslicatizn methed: NHIN  ~=eee-- N--vom-- P | op - ]
I | soil inearp:  .TS .87 .57 5T - S x 20 = lbs/ten | ]
I Sroaccast: .25 I Y -7 | ] me/kg (zem) x 0.002 = Lbs/izn 1 1
l 1 J ) S + l
| . I
| Creo ferzitizazion race: N: 50 tes/ac/yr |
| p2cs: 20 \Bs/ac/yr |
] xzo: 50 Lks/ac/yr |
1 M

Sercil down for resuits.
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Table 28. DAIRY PAVED SURFACE STRAPED MANURE FERTILIZER NUTRIENTS *

T

Type Animal Animal Live Manure Total Plant Plant Total Plant Availe -
of Age ¥eight Storage Scraped Nutrient Nutrient Xutrients Nutrients
Procuction _ ' Capacity,™  Manure,™~ Availability soil incorpora.
Unitc = 2 =eeesecc-sece-co Coefficients = =====ec=cc e
init final mean tons/ ks
23/ head ‘ soil head
head eapacity/ incorporated  lbs/ lbs/  ecapacity
months  =-==-- <lpgem-=-- capacity year et Ton ten lyear
Catf g-10 100 400 350 34 4.1 X 57 10 5.5 2
| rdes] ] 8.2 4.7 19
20 .73 8.7 8.5 27
Heifer 12 -3 700 1300 1000 g7 12 L] 57 10 5.5 &3
' pP2ecs .75 8.2 4.7 s7
| @] .75 8.7 8.5 7~
Hilk cow 36 - 1400 1400 1400 135 17 N .57 10 5.6 L)
P20S .75 6.2 L.7 83
x20 .75 8.7 4.5 111

* References: Depts of Biological and Agricultural Engineering, Animal Science; North Carclina State University; Jan 1950
Agroncmic Division, Nerth Carolina DeparTment of Agriculture
we 3.opnth aempulation of manure and bedding with liquid drainage.
**v Marure colleczad within 2 days.
#wwe Soil incorporated: surface spread manure plowed or disked into soil within 2 days.

Table 2C. LAND APPLICATICN OF DAIRY PAVED SURFACS SCRAPED MANURE *

Type Rate- . Marure Application Rate ™ Minizum Land Ares for Karure Applica:ia:‘"-v/
of Limiting e===-=-ss---s=-- soil incorporated-----=csssess sosoToss D soil incorporated--=--=s===

Procdussicn Rutrient =-==e=---sccc=ce- Ibs/acra/year--===c----=ssses == ceeeccecan cocean Ibs/acre/year--===== B
unit N 5o 100 1S0 200 250 300 350 400 S0 100 150 200 250 300 350 &L0
p2cs 20 40 60 80 100 120 160 180 20 40 &0 80 100 120 10 140
| s} S0 100 150 =200 250 300 350 400 50 100 150 200 250 300 350 400
crmmeccccssmoces tons/acre/years---=-=ssssssssss Soooosos=es ~ee-=acres/head capacily--e=-e=="""""
calf N 8.9 18 rag 38 45 5S4 &2 71 A& 3 15 .12 092 07T W04 .08
PZCs 4.3 8.5 13 17 21 25 30 3% 57 .48 .32 0 .26 .19 .16 L6 .12
20 7.7 1S = 31 33 &é Sé 61 .54 .27 .18 .13 .11 050 077 087
Heifer N 8.9 18 27 385 . 45 sS4 é2 71 1.4 .68 &5 34 .27 3.9 .47
F205 4.3 8.5 13 17 21 25 30 34 2.9 1.4 95 .7 -7 AR A- SR A S
 @zdo] 7.7 1S = 31 33 &6 sé &1 1,6 .79 .53 .40 32 .28 B3 .20
Milk cow \ 85 18 2r 38 45 5. & 7 1.9 .66 5% .48 .38 RO.27T L2
pzcs 4.3 8.5 13 17 21 25 30 3% 40 2.0 1.3 1.0 .80 .67 5T .20
| @7s] 7.7 = = 31 38 12 sS4 &1 2.2 1.1 L 86 W6s 37T 3% 22

* References: Depts of Biological & Agriculzural Engix}eef:ing, Soig Sciencs, Crop Sciencs; Naorch Carslina St Univs Jan 1950
we N fertilization rate should be censistent ui:r_l r:a!_.w::a:_:rap yield.
N leaching arnd cenitrification and p20S soil immobilizatien unaczsuntad for.
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Dairy Paved Suriace Scraped Manure Land Application Spreadsheet

This sprzadsest uses values from existing NCSU/NCDA data bases to caleulate the f rulizer gutriezts, application
rates acd iand arcas pesded for agronomic usag= of broadast dairy paved surfacs scraped manurs. Values ig c=lls
I25-MS35 regreseat inputs whick ne=d to be eatersd to use this spreadshest. Values in c=ils D25-H53 ars typical values
wiicl may be used if mere speciiic information is not avaiizble. If actual manure autdeat analyses ars used, thea a
corresponding change in manure volumes should also be eatered. Appliccticn rates and land areas ar= Qiculated for a
range of fertilization rates. Actual fertiiizztion rates base4 on crop yield =ay be =aterad into c=ils 161-163 with the
resuits clculated in columas C and K in Table C. The spreadshest also computes kerd live weight equivalents, manurs
storage capaciues, and estimated annual manure volumes to be land applied.

I - —
l Typiceal Aczual |
et Do I
| Calf Heifer Milk Calf Heiser Milk -
1 ow Cow |
| --per head cag-- =-per head cap-- ]
l ----------------------------------------------------------------------------------------------------------------
] Animal {ive weignz: inizial: 100 706 14C0 100 7C0 1460 lbs
1 final: 600 1300 1400 630 1350 14C ks
i average: 350 1000 1400 320 1000 1400 ks
I
| Groups per year: . 1 1 1 1 1 1 : greuss/year
|
| tays per sreup: 304 385 365 306 385 385 cays/grep
]
| Marurs accumulatien: 23 &7 93 3 &7 93 lbs/head/cay
| . ‘
| Manure densicy: ] &2 &2 &2 &2 &2 &2 les/$23
L]
Manure storage period: 91 %1 - 91 1 %1 days
Marure total nutrient analysis:
Tot N: 10 10 10 10 10 10 les/ten
RH3IN: 2% 25 25 25 25 ) % et N or tin
Pzes: 6.2 6.2 6.2 . £.2 4.2
K20: 8.7 8.7 8.7 8.7 8.7 &a.7 © o lbs/tan
Qrsanic N mineralizaticn raze: .50 .50 .50 300 .59 .50

Plant mnutrient availabilisy csefficients: (frem applizaticn method bex)

X: A3 3 S S A

Pzcs: .70 .70 .70 .70 .70 .7

x22: .70 .70 .70 .70 70 70
T ]
| Azelicazicn mezhod: RH3N  =ee-ee-- Neveooo- . PsX | ¢ .
| soil incsrp: TS .57 .57 .57 -5 = x 20 = lks/ten |
| breadeast: .28 L3 3 .43 70 | | mssxs (pem) x 0,062 = iks/ien |
) ] L .
Cregs fer<ilizatien rate: N: - Ibs/ac/yr

p20s: ' 29 les/ae/yr

XZ0: 0 l=s/ac/yr

|
|
|
|
]
|
|
|
]
|
|
|
|
|
]
|
|
!
4.2 lks/z2n ]
|
|
|
|
|
|
|
|
]
|
|
|
]
]
|
|
]
|

r-—-—.—_————-—-—-—-—;-———-.—-——-—-—-—.—.———-—a-—-.

Scoll dewn for reculrs.
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Table 23. DAIRY PAVED SURFACS SCRAPED MANURE FERTILIZER NUTRIENTS *

Type Animal Animal Live Manure 7otal Plant Plant * Total plant Availal
of Age Wweight torage Scraped Nutrient MNutrient Nutrients Nutrients
Procuction Capacity,”™™ Manure, ™™™ Availability broadeast
Ynic . =messessmesseees . Coefficients eecomcomacncen

init final mean tons/ . lbs/

23/ head broadeast ' head

head capacity/ bl tbs/ lbs/ cagacity

months  -===--" lbg-===-= capacity year ton ton /year

calf 0-10 100 600 350 3% 4.1 ¥ .43 10 4.3 18

PzCs .70 6.2 4.4 18

20 .70 8.7 4.1 <5

Heifer 12 - 33 700 1300 1000 97 12 N 43 10 4.3 82

1 Fris}} .70 6.2 4.4 €3

x20 .70 8.7 6.1 (A

Milk cow 36 - 1400 1400 1400 136 17 X 43 10 4.3 3

pacs .70 8.2 Ll 74

20 .70 8.7 6.1 104

» References: Dents of Bislogical and Agriculzural Engineering, Animal Science; North Carolina State University; Jan 1950
Agronomic Divisien, North Carolina Department of Agriculture
we J-month accumulation of manure and bedding with liguid drainage.
== manure collected within 2 days.
wre="Broadcast: surface spread manure uncovered for 1 month or longer.

Table 2C. LAND APPLICATICN OF DAIRY PAVED SURFACZ SCRAPED MANURE *

Type Rate- Manure Application Rate ™ Miniman Land Area for Manure Applicatic_
of Limiting =-=----=-==-°"" w--broadcast-----se=seossso=Ts  sseTooecs cemccenenen broadeaste === commmn- o
Produczion Rutrient _e-e--e=-===="""° |bs/acre/year-=-=s===---scc-  STomoeTome seovme=- {bs/acre/year-==-="°" S
unit N 50 100 1s0 200 259 300 350 &0C 50 100 150 200 250 306 350 4O
P2eS 20 &3 &0 80 100 120 140 160 20 40 &0 80 100 120 148 1€
20 sp 100 150 200 250 300 350 400 » so 100 150 200 20 3p0 350 40
-secemcmmmoseoon tons/acre/year------°T°TTTT .= e=-seescscsccoss acres/head capacity-------~ -——e
catf N 12 = 35 ] 58 70 81 g3 .36 .18 .12 .08% 071 .059 .051 .04
 rdar] L5 9.1 14 18 = a7 32 37 50 .45 30 .3 .18 .15 L1301
20 8.2 16 i) 33 1 49 57 &8 S0 .25 .17 .43 .10 .08 072 .CE
Heifer N 12 = 3 e 5B 7m & g .52 .35 .26 W21 .17 W15 .

g3 1.0 1
1 14 18 = 27 32 37 2.7 1.3 .88 .57 .53 TR i
20 8.2 16 il = &5 &3 57 ) 1.5 76 .49 37 .30 25 21 .

= 49 57 .2 W2 21

Milk cow X 2 = 3B s S8 70 & 53 1.3 .
P2C5 4.5 9.1 % 18 23 27 32 3 3.7 1.9 1.2 .93 .7¢ & - ST
Xzo 8.2 16 25 33 Ll 49 57 &4 2.1 1.0 .89 .52 .62 .35 30 .

* References: Depts of 3ijolegizal & Agricultural Engine:{ing. Soi{ Science, Crcp Science; North carolira St Univ; Jan ¥
e § fersilizatien rate should be consistent with real_.i;:uc‘crcp yield. .
N leaching anc denjzrifization and p205 soil immebilization unacssuntes for.
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Dairy Liquid Manure Slurry Land Applicaticn Spreadshest

.nis spreadshest uses values from exsting NCSU/NCDA data bases to clenlate the fectilizer putrieats, appiicaticn
rates and lacnd areas nesded for agronomic usage of soil injected dairy liquid marure shurry, Values in c=lls 125-K53
represest izputs which aeed 1o be eatzred to use this spreadshest. Values in e=lls D25-F53 ars typical values which
may be used if more speciic information is not available. If actual manure slurry nutrieat azalyses are used, thea a
corresponding change in manurs slurry volumes should also be zatersd. Application ratss and larnd areas ars
calculated for a range of fertilization rates. Actual fertiization rates based oo <op yield may be sztered into e=lls 163-
165 with the results calculated in columns C and K in Table C. The spreadshest also computes herd live weight
equivaleats, manure storage capacities, and estirmated annual magurs slurry volumes to be land appiied.

B S S} St Bt Pt St st (et S Gt Poel) Wt B et S st ] Bt St St Sarnd] Bl Bt S St St

H 1
| Typical Aczual ]
b mmmmememeemeeeee e |
| Calf Heifer Milk Calf Heifer Milk I
| Cow Caw |
} --per head cap-- --per head cap-- |
e [
| Animal live weight: initial: 100 700 1400 100 700 1400 lbs |
| final:  &00 1300 1400 600 1300 3460 lbs |
] average: 350 1000 1400 250 1060 1400 ks |
|
| Groups per year: 1 1 1 1 1 1 groups/year
1
| bays per grecp:” 304 385 345 304 385 343 days/groeus
|
| Marure slurry volume: )
| manure and urine: 3.5 10 14 3.5 10 14 sals/head/cay |
! excess water usage: 1.3 s 7. 1.8 5 7 gals/head/cay |
total: 5.3 15 21 5.3 15 21 sals/hesd/cay
Marure slurry density: 8.3 8.3 8.3 83 83 83 les/sallan |
: ' |
Marure sisrage pericd: 183 183 183 18 1233 183 cays I
: |
Marure slurry total rutrient analysis: ]
Jot N: 23 = 3 S B = lbs/1000 gals |
NH3XN: 'S IS T 3 < 41 1 = ot K or tzn |
p2cs: % 16 4 LU TR 1A lbs/10C0 sals |
ze: T 2% 21 21 rat 21 21 tbs/10C0 gals |
|
Orsanic N mineralizatien raze .50 .50 .50 50 .50 .o ]
) I
Plant nuzrient availatility ccefficients: (from spplicatien methed box) . |
N: .43 .48 .83 .58 .83 .53 ]
PZCS: .80 .20 .20 .20 .30 .20 ]
xze: .30 ~ .80 .20 ‘.20 .20 .20 |
1
r ) : I
| Applicaticn method:s NEEN  ==-==-- N-=-=n-- Pex | g v |
| scil injeczien: .58 .53 .68 .83 .0 | | 2. x 8.5 = |=s/1000 gals | |
| ssil incarg: .75 .50 .50 .40 75 ] | =/l teemy x .00835 = Ibs/1000 sals | |
] breacdeasz: .35 N T N 3} .70 | | bs/1000 gals x 27.154 = lbs/acre-inch | |
| irrigation: .2s .5 L0 L6D 70| = 1]
L. ! l
: I
Creg ferzilizaticn rate: N: <0 tbs/ac/yr |
pacs: 20 Ibs/ac/yr |
oo 50 {bs/ac/yr |

-

Scoll dows for resuits.
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Table 3B. DAIRY LICUID MANURE SLURRY FERTILIZER NUTRIENTS * .

Type Animal Animal Live Manure Total Plant Plant Total Plant Availe”
of Age Weight Storage Manure Nutrient Nutrient Nutrients Nutrient
Procuction Capacity,™ Slurry, Availability soil injec,
uniz mereccencciennn Coefficients vsssssecrcccen.
init final mean . gallons/ lbs
f<3/ head soil lks/ lbs/ hea
head capacity/ injected 1000 1000  capacit
months = =e--= ~ibge-nem- capacity year oe gals gals /yea
Catf 0-10 100 600 350 129 1876 N 48 = 15 al
P2CS B0 14 1 2
20 .80 21 17 3
Heifer 2 -33 700 1300 1000 370 S35 N .83 = 15 -
P2CS .80 14 11 &
K0 -80 21 17 g
Rilk cow 36 - 1400 1400 1400 518 7769 N .43 3 15 1
P20S .80 14 11 g
20 .80 21 17 13

" * References: Depts of Biological and Agricultural Engineering, Animal Scienc=; North Carclina State University; Jan 1550
Agroneamic Division, North Carolina Department of Agricul ture
** & months accimulation of manure, milking center wastswater, storage surface rainfall surplus;
does not include fresh water for flushing or lot mumeff.
*** Soil injected: manure slurry injected directly ints soil and covered mne—-'xately.

Table 3C. LAND APPLICATION OF DAIRY LICUID MANURE SLURRY =*

(8 -
RN

Type Rate- Manure Application Rate ™~ Miniman Land Area for Manure Applicatiec.
of Limiting ==-=---ceec--ce-- soil injectede-=so---ocoeea-- . esmmescecee -==--35il injected--c-e-conneme
Precuction NuTtrient eccs=ccsccco- ---lbs/acre/year----q=scosccccce | eeseseee. emsoe -Lbs/ac.-e/year"---To---------_:
Unit N S0 100 150 200 250 3CO0 350 400 50 100 150 200 250 300 353 4&OC
P20S 20 40 &0 8 100 120 40 180 20 40 é0 8 100 120 140 180 .
20 S0 100 150 200 280 300 350 400 S0 100 153 200 250 300 0 350 4&u¢
--------------- gallons/acre/year---=c==csscco- . ==-=ees-cce--3cres/head capacity---cesm-seoe
calf N 3245 L4500 G736 12581. 16226 19471 22717 25962 .58 .29 .19 16 .12 096 083 0T
P205 1780 3578 5367 7155 8%4&L 10733 12522 14311 1.0 .82 .Is 2% .21 .17 W18 LT
20 2564 5528 88%2 11856 14820 17784 20743 Z3712 L5032 .21 .16 L1300 .11 080 WOF
Heifer N 3245 6450 . $T36 12981 16226 19471 22717 28962 1.7 .85 .57 .43 .3% .28 .26 2
p2cs 9789 3ISTB 5347 TIS5 8944 1075 12822 143N 3.1 1.5 1.0 77 .82 82 ek X
20 2564 5528 8852 11856 14820 17724 20748 =712 1.9 .93 .2 .47 3T 31 2T .Z
Milk cow N 324S5 A4S0 $73& 12981 16228 15471 22717 25962 2.4 1.2 .80 .80 .43 L0 36 3
PzCS 1789 3578 5347 7155 B94L 10735 12522 143M1 4.3 2.2 1.4 1.1 BT T2 .82 B
K20 2964 5528 8392 11856 14820 17784 20748 ZB712 2.4 1.3 .87 .85 .52 .4 37T X

* References: Depts of Biological & Agricultural %gme-rmg. Soil Science, Crop Sciemce; Norsh Czrolma St Univ; Jdan 195

*» ) ferzilizaticn rate should be consiszent with realistic crop yield.
N leaching and denitrification ard 7205 soil immepilizaticn unaczsunted for.
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Dairy Liquid Manure Slurry Land Applicaticn Spreacshect
ais spreadshes: uses values from t:::sm:g NCSU/NCDA dara bases to calculate the ferdlizer autrieats, applicaticn
rates and l2ad areas oe=ded for agronomic usage soil incorporated of dairy liquid manurs slurry. Values in czlls 125.

* K53 represeat inputs which nezd to be caterad to use this spreadsbest. Values in calls D25-F53 ars typical values

. Bt St Pt S S P vt S St St Bt et Pt Pt St ) Pt et AL St Sl Sened B G Buns Band B

which may be used if mors spc::m: information is aot available. If actual marure slurry nutriezt analyses ars used,
thea 2 corrssponding change in manurs slurry volumes should also be eatered. Application rates and land areas are
caleniated fer a range of f=rtiizadon rates. Actual fertiiization rates based on cop § vield may be sztered into csls 163-
163 with the results calculated in columns C and K in Table C. The spreadshest also computes herd live weight
equivalexnts, manure siorage capacities, and estimated annual manure slurry volumes o be land 2ppiied.

i
| Typical Aczual
‘ ................................
| Calf Heifer Milk Calf Heifer Milk
| Couw Cow
] ---per head cap- ---per head cap-
Animal live weighz: inizial: 100 700 1400 100 700 1400 las
| final: 660 1300 1400 600 1300 1400 lbs
| averase: 350 1000 1400 350 1000 1430 lbs
Groups per year: 1 1 1 1 -1 1 grougs/year
| bays per group: 304 345 365 306 365 345 cays/gree
Manure slurry volume: .
| marure and urine: 3.5 10 14 3.5 10 14 sals/head/cay
I excess water Usage: 1.3 5 7 1.8 - 7 gals/heac/cay
zotal: 5.3 15 2 5.3 15 21 gals/head/cay
Manure slurry density: 8.3 8.3 8.3 3.3 8.3 8.3 lbs/sallen
Marure starage period: 183 183 1&E 183\ 1’ 18 cays
Marmre slurry total nutrient analysis:
Tet N: ra = = 2 = 3 ) 1s/1000 gals
NEZR: TS SRS ‘ 41 S = 2ot X or txn
pecs: 14 14 14 14 14 14 12s/16C0 sals
zo: 21 21 21 2! ral 23 12s/1C00 sals
Orsanic N mineralizatien rate .50 .50 .50 L0 .50 L.E0

Plant rucrient availability ccefficisncs: (from applicatien mezhod bex)

e e et et St Gt St S Bt S S S P o WA P St Snratn Pt Bt e St i et e B Brt) Bonaeed Pt Bt Brenp P Bt G Bt St B Pt Pl B} Bl Bt P P ettt P St St )

N: .50 50 80 80 .80 .40
pzzs: 7S s 75 7.7
20 o T - - - T o B 41 -
r 1
| Apclication method: NHIN  -==-==-- N--omen- - P& | T
| soil injeczien:  .5S .63 .58 .83 .20 | | 2. x  E&.5 = 1bs/1000 sals |
] ssil incarp: LTS .60 .30 .30 7S] | mwL (em) x J0CESS = Lbs/1000 sals |
| breadcast: .33 P T 4 .70 | | lBs/1000 sals x 27.154 = lbs/acre-irch |
] irrigatien: .2 .43 .0 .40 70 ] ¢ :
L 1
C.‘:a ferzilization rate: N: =8 Ibs/ae/yr
P2Cs: 2 Ies/ac/yr
i 0 lbs/ac/yr

-

Scoll dowz for resulte.
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Tabie 3B DAIRY %XCUID MANURE SLURRY FERTILIZER NUTRIENTS ™ -

Type Animal Animal Live Manure Total Plant Plant Total Plant Avails -~

of Age Weight Storage Ranure Nutrient Nutrient Nutrients Nutrient

Procuction Capacity,™ slurry, Availability soil incorpora.
Unic = ==sessecccceces Coefficients seccecemcmeccece.
init final mean gallons/ ks,

23/ head soil les/ tbs/ hea

head capacity/ incorporated  10C0 1000 cagacic

poaths 0 0 =eeee- {bg=eenen capacity year e gals sals /yeai

calf 0 - 10 100 600 3230 129 1876 N .50 3 14 pad
P20S .75 1% 10 2

X20 el 21 16 ki

Heifer 12 - 33 700 1300 .10C0 370 EE35 ] .60 = 14 T
P20S .75 14 10 Si

x20 75 21 16 &

Milk cow 36 - 1400 1400 1400 g18 77465 N .50 = 14 10
: P20S .75 14 10 g

X20 .75 21 16 1z

* References: Depts of Biolegical and Agricultural Engineering, Animal Science; Nor<h Carolima State University; Jan 1950

Carolina Department of Agriculture
storage surface rainfall surplus;

Agronamic Division, North

»* & months acsumulation of manure, milking center wastewatzr,
dees not include fresh water for flushing or lot runcff.

www 55il incorporates: surfaces spread manure plowed or disked into soil within 2 days.

Table 3C. LAND APPLICATICN OF DAIRY LICUID MANURE SLURRY *

-

Type Rate- Manure Application Rata ™ Minimom Land Area for Manure Asplieatic
of Limiting =~e=====-=c=c-==- soil incorporateds-=--c-oss==-< crmmeserenosaa ssil incorporatede--e-==-- -——-
pProcuction Nutrient eee--eosves=oo- -ilbs/acre/year==-e--o=scseoses =2 ccesscrccnnces Ibs/acre/year-====~ D
unit N sp 100 150 200 280 300 350 400 50 100 150 200 250 300 3m0 X
P2CS 20 40 &0 g0 100 120 140 160 20 40 60 80 100 120 10, K
20 s9 100 10 200 250 300 350 400 S0 100 150 200 250 300 330 &SC
--------------- gallens/acre/years-~~-=-=-====== ee==-=e------acres/head capacity-----s-voT0t
calsf N 3487 7374 11061‘ 14749 18436 22123 25810 29457 .51 25 .17 13 .10 .p85 .073 .0&
pacs 1908 3814 5Tee 7852 9541 11649 13357 15285 .58 L% 3B B .20 I T- IS T 1
20 3162 £323  G48S 12547 15808 18570 22132 28293 .5 .30 .20 1% .32 .059 .08s .07
Heifer L 3687 7374 11061 14749 18436 22123 25310 29457 15 .75 .50 .8 .30 .5 .2 .16
p2es 1908 38146 574 7632 9541 11449 {3357 15285 2.9 1.5 .57 .73 .58 .48 A 3t
20 462 €323 SLBS 12547 15808 18970 22132 25293 1.8 .88 .58 . 35 .29 25 .z
Milk cow L 3637 374 110.61 14749 18434 22125 25310 25457 2.1 1.1 .70 .53 .42 .35 .30 &
pzcs 1908 3816 5724 T7&32 9541 11449 13357 15245 4.1 2.0 1.4 1.0 .8 563 .58 .5
roo 3162 £33 9435 12847 15808 18970 22132 25293 2.5 1.2 .82 .81 .49 W61 35S
» References: Depts of Biolegical & Agricultural Engineering, Soil Science, Crep Science; Nerth Carolina St Univ; 2an 199

consiscent with realistic crop yield.

we § ferzilizarion rate should be h Lis .
5 soil immebilizatien unacssunted far.

X leaching and denitrificaticn arc P20

~—



Dairy Liquid Manure Slurry Land Application Spreadshest

s spreadshest

(0a])

uses vaiues from existing NCSU/NCDA cdata bases to caleulate the fertilizer nutriczts, appiication
- rates and land areas nezded for agromomic usage of broadeast dairy liquid manure slurry. Values in cslls [25-XS3

represe=t inputs which ne=d to be eatered to use this spreadshest Values in csils D25-F55 ars typical values which
may be used if more specific information is not avaiiable. If actual manure slurry nutrieat apalyses ars used, thez a
correspornding change in manure slurry volumes should also be eatered. Appiication rates and land arsas are
calculated for a range of fertilizadon rates. Actual fertilization rates based on <op yield may be zatersd into c=lls I63-
165 with the rasults calculated in cclumas C and K in Table C. Thoe spreadshest also eomputes herd live weight
equivalests, manure storage capacitics, and estimated annual manure slurry volumes to be land applisd.

Lot Qs G ot S Sl Pl ) et St et St Gl S} Gt St S Pl e B St P SPAAS St Beet W &

L —. s et Bt St S Perfed) Bt St Se el

L L L L e R T R R P L L L L Lt Ll bt

Animal live weight: initial:
final:
average:

Grotss per year:
Days per grouce:
Marure siurry volume:

manure and
excess water

urine:
usage:
total:
slurry density:

starage period:

slurry total nutrient
Tot H:

Organic N mineralizaticn race

Calf Heifer Milk

Cow

---per head cap-

123

analysis:
3
41
14

21

[

ew

18

=
&%
14

-

.50

Plant rutrient availability coefficients:

21

3
&1
14
21

.50

................

Calf Heifer Milk

Cew

--per head cap--

(frem applicatien method box)

N: N 2 R~
pPzos: 7o .70 70
KZZ: .70 .70 .70
{ 4
| Applicsticn meshod: NWHIN  -=--=-- L Pex |
| seil injeczien: .95 .63 .48 .43 .30 ]
| soil incarg: .S .40 .60 L&D 75
| Srcadzasz: .33 B S N 21 270 ]
| irrigation: .28 20 .40 .40 70 ]
L J
rop fersilization rate: N:
2es:
jectsH

100 700 1400 ibs
400 1300 14C0 ks
350 1000 1400 8=1
1 1 1 gros/year
304 3&5 3&5 Qys/srous
.5 10 14 gals/heac/day
1.8 5 ) 7 gals/head/cay
5.3 15 21 sals/head/cay
8.3 8.3 8.3 Iks/sallan
183_ 183 183 cays
3 = = Lbs/1000 zals-
41 41 & - T2t N or tkn
14 14 14 l=s/9000 sals
21 21 ra| les/1000 sals
S0 .50 .50
A ol Joa
70 .70 .70
.70 .70 .7
& i
] 2. x 8.5 = (bs/1000 sals |
| ®s/L (=m) =x .0083F = lbs/1000 sals |
| tbs/1CC0 sals x 2T.154 = lbs/acre-inch |
1 ]
] lbs/ac/yr
z0 l=s/ac/yr
Ehl lbs/ac/yr

e e S St el P e S e, B i S il S et St Dot St St B G e P et B Botn® Gl Py B S e S St Sl S e Bl Sy P S S Py Srd W) Pt Sy S o

Scoll dows for resuits.
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Table 33. DOAIRY LICUID MANURE SLURRY FERTILIZER NUTRIENTS *

Type Animal Animal Live Manure Total Plant Plant Total Plant Availa,
of Age weight Storage Manure Nutrient MNutrient Nutrients Nutrients
Procuction Cagacity,™ slurry, Availability beroadcast
vnic @ ===m=sssssesscs : Coefficients ~ TomoTTesess .--

init final mean gallons/ : Lhs/

$23/ head broadcast lbs/ lbs/ heac

head capacity/ —— 1000 1000 capacity

months = ====-" tbs--c--- capacity year gals gals Iyear

calf 0 - 10 100 600 350 129 1876 N ol = 10 15
PZ0S .70 14 10 1t

20 .70 21 15 3

Heifer 122-3 700 1300 10CO 370 5535 | A3 3 10 33
P20S .70 14 10 5¢

20 .70 21 15 -4

Milk cow 36 - 1400 1400 1400 518 7749 N ool 23 10 K
p20S W70 1% 10 7¢

x20 .70 21 15 1«

* References: Depts of Biological and Agricultural Engineering, Animal Science; North Carolina State University; Jan 1950
Agrancaiic Divisien, Nerth Carolina Department of Agriculiure
w= & months accumlation of marure, milking center wastewater, storage surface rainfall surplus;
does mot include fresh water for flushing or lot runcff.
www Broadcast: surface spread manure Uhesvered for 1 month or longer.

Table 3C. LAND APPLICATICN OF DAIRY LICUID MANURE SLURRY *

Type Rate- Manure Application Rate ™ Minimam Land Area for Manure Applicztitv‘!;.
of Limiting ==---=-=---c--c==c broadcaste----sses-osesssss STessssssoososeset Broadcgst---e s mmeem="
Procduction NuTrient e====ecsec-ssccs lbs/3cre/year---"="" ceecesoce | eeesssccccce-o-- ibs/acre/year--=====s==>="""
Unit ] so 100 150 200 250 300 IS0 400 - so 100 150 200 20 o0 30
pccs - 20 &0 &0 80 100 120 140 160 20 &0 &0 g0 100 120 140 1&
20 50 100 150 200 250 300 350 400 S0 100 150 200 280 I00 350 4O
--------------- gallens/acre/year===-=-""=""""" ) eememcecese--gcres/head capacity---cooTmom0T
cals X 5067 10134 15201 20248 25336 30403 35470 40537 37 .19 .12 .093 .074 .0é2 055 04
PZCS 2044 4089 6135 8178 10222 12256 14311 16355 92 L6 31 B .8 .15 W13 A1
20 387 6775 10162 138530 16937 20325 3712 27100 55 .28 .18 .14 W11 .52 079 .06
Heifer N 5067 10134 15201 20253 25336 33413 35470 40537 1.1 .55 .38 .27 .22 .18 16 3
pzcs 204L 4089 6133 8178 10222 122%6 143171 146355 2.7 1.4 .S0 68 .54 A4S 39 -3
XZ0 I387 4775 10182 13550 14937 20325 23712 27100 1.5 .82 .54 .41 33 .27 2 S

Milk cow N 5067 10134 15291 20258.25336 30403 35470 40537 1.5 .76 .51 .38 .;1 25 .22 .
P205 2044 4089 33 847TB 10222 12286 14311 16355 3.8 1.9 1.3 .95 .76 .8 Se W&
X20 3387 &775 '10162 13530 16537 20325 25712 27100 2.3 1.1 76 57 W5 3B 33 -

* References: Depts of Biological & Agricultural Engineering, Soil Science, Crep Science; Nerth Carolima St Univ; Jan 19
se § fercilization rate should be censistent with reali§ti='c.~ap yietid. )
N leacaing and denitrificazion and P2CS soil immebilization unacsounted for.
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Dairy Liquid Manure Slurry Land Application Sprzadshest

ais spreadshest uses values from exdisting NCSU/NCDA‘ dara bases to clculate the fesiiizer nutriezts, appiication
rates and land arz2s needed for agronomic usage of irrigated dairy iquid manurs slurry. Vaiues in e=lls 125-X33
represeat inputs whicl nesd to be extered to use this spreadshest. Values in e=lls D25-F53 are typical values which
may be use< if more spe<ific information is not available. If actual manure slurry puertieat analyses arz used, thez a
corresponding change in manurs slurry volumes should also be eaterzd. Application rates and land arsas are
calculated for a range of fertiiization rates. Actual fertilization rates based on <op vield may be entered into c=lls 163-
165 with the resuits caleulated in columns C and X in Table C. The spreadshest also computes herd live weizght
equivalezts, manures storage capacities, and estmated annual manurs slurry volumes to be land applied.

T -
| Typical Aczual ]
vttt SL A IS e |
] Calf Heifer Milk Calf Heifer Milk |
| Cow Cow |
| ---per head cap-’ --per head cap-- |-
| oot e el R DT Ty S
| Animal live weight: inizial: 100 700 1400 100 700 1400 : \bs
] 400 1300 1400 600 1300 1400 Lbs
| 350 1000 44C0 350, 1000 1400 ks
i ‘
| Growzs per year: 1 1 1 | 1 1 groups/year
| - .
| bays per groz: 304 365 33 : 304 385 365 : cays/grovp
|
| Marure slurry volume:
| manure and urine: 3.5 10 A 3.5 10 1% sals/head/cay
] excass water usage: 1.3 5 7 1.8 5 7 gals/heac/cay
total: £3 15 21 5.3 15 21 sals/head/cay
Marure slurry censity: 8.3 8.3 8.3 8.3 8.3 8.3 les/sallen
Manure storage period: 183 183 183 ) 1833 183 7] 183 ' cays
Manure sturry total mutrient analysis: ) -
Tot H: 611 611 611 611 611 611 lbs/acre-inch
Pzcs: 379 35 373 ) v 35 3T ls/acre- inch
zo: 575 5§73 573 §73 73 573 lbs/acre- inch

Orsanic N mineralizazien raze .50 .50 .50 .50 .50 .=0

Plant nutrient availability csefficients: (froe applicaticn methed bex)

S Sl et B Pt St Sl Bl S Pl Semiets P Bl D) WS S Bl Dot PRt Putured et P Sy S Bty Gty B A
- G Bt St B Gt St Bt S e S} D ) Pt Bl Bt et St Sl e e Bt Bt B e et S et et e A Sty et St Yt Sl S St St S e

N: .40 .40 .40 400 L0 .40
pzos: .70 .70 .70 70 .70 T
2e: .70 .70 .70 Bz T B ¢
i d
| Aeolicaticn methoc: NH3K  ------- Heomoees Pax | g :
| seil injeszien: .55 63 .68 .83 .50 | | =- x &.5 = Ibs/1000 gals |
] seil incerp: TS .50 .80 .40 -5 ] ] ms/L (pem) x .00235 = Lbs/7000 gals |
] broadcast: .35 A VN 22 .70 | | 1Es/1000 gals x 27.158° = lbs/acre-inch |
] irrigatien: .25 L3 .60 L4 .70 ! — -
L
Crep ferzilizaticon raze: N: 59 Les/ac/yr
’ pzcs: <0 les/ac/yr
z0: <0 les/ac/yr

Sell down for rasuits,
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Table 38. DAIRY LIQUID MANURE SLURRY FERTILIZER NUTRIENTS *
Type Animal Animal Live Manure Total Plant Plant Tatal Plant Avai
of Age Weight Storage Manure Nutrient Nutrient Nutrients Nutrient
Production Capacity,™™ Slurry, Availability irrigate
Bnic® 00000 eeeccccacecce-- per head Coefficients = eemcecccccceeno.. .
init final mean capacity/year lks,
23/ W meessesccose- irrigated lbs/ lbs/ hea
head acre- bl acre- acre-  capaciv
------ (bs-=-=-- capacity gals inch inch inch /yea:
calf 0- 10 100 600 350 129 1876  .06&9 N A0 611 243 1.
P205 .70 373 268 1
0 .70 s73 401 4
Keifer 12-33 700 1300 1000 370 §535 .20 N .40 611 243 St
p2cs .70 379 256 S¢
X20 .70 573 401 &
Milk com 36 - 1400 1400 1400 518 7749 .29 X .40 611 243 &
P20S .70 37 266 7¢
K20 .70 573 401 14

* References: Depts of Biological and Agricultural Engineering, Animal Science; North Carolina State University; Jan 1550
Agrenomic Divisien, North Carolina Deparzment of Agriculture
** 4 months accumulation of manure, milking center wastewater, storage surface rainfall surplus;
does not include fresh water for flushing or lot runeff.
*w* Irrigated: sprinkler irrigated marure siurry uncovered for 1 month or longer.

Table 3C. LAND APPLICATION OF DAIRY LISUID MANURE SLURRY *
Type Rate- Marure Agplicaticn Rate ™™ Minimun Land Area for Manure Applicatic ™ -.__
of Limiting =--=cccecccmeccen- jrrigated--=-=-=s-scccse=es eecccecceccccac-es irsigated--=-sscsemcana.

Procuction Rutrient ------------- ---lbs/acre/year---=-c-c-ccseces  cccmscccecccccceo lbs/acre/year--=-=ccmme- -
Unit N S0 100 150 200 250 330 350 40C 50 100 150 200 250 300 350 &¢
p2cs 20 40 40 80 100 120 140 160 29 &0 40 8 100 120 140 16I.
| ois] 50 100 150 200 250 300 350 400 S0 100 150 200 250 3C0 350 &O¢
------------------ inches/year--s===---csceeans -==--ce------3cres/head capacitys----cccs===-
Calf L 21 LA L2 .82 1.0 1.2 1.4 1.8 G4 17 .11 .084 0E7 056 042 .04
P2CS 073 .15 23 .30 .28 W45 53 .80 92 48 3 .23 .18 .18 .1 o
=0 420 .28 37 .50 W82 75 &7 1.0 S5 .28 .18 .16 .11 052 079 LO&f
Heifer - w21 .1 C.s2 .82 1.0 1.2 1.4 1.6 99 .80 .33 .25 .20 .17 L6 LT
P2CS 07 .15 .23 .30 .38 .45 53 .é0 2.7 1.4 .90 .58 B4 W45 3% WX
20 .2 .25 .37 .50 .82 .75 BT 1.0 1.6 .82 .54 W41 33 .27 = 2
Milk cow N 21 W4l 42 .82 1.0 1.2 1.4 1.6 1.4 .69 .Lén 35 .28 B0 .20 LT
P205 075 .15 .23 .30 .38 W45 WB5 0 .60 3.8 1.9 1.3 .95 .T6 &S .54 &
20 12 .25 .37 .50 .82 .75 .87 1.0 2.3 1.1 .76 57 WM& 3 3B .2

* Refersnces: Depts of Biotcgical & Agricultural Engineering, Soil Science, Crcp Sciencs; Korth Carolina St Uni§; Jan 15%
e N fertilizaticn rate shculd be censistent with realistic crop yield. :

N lesching and denitrificaticn and P2C5 soil immobilization unacccunted for.
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Dairy Anaerobic Lagoon Liquid Land Applicaticn Spreadshest

S spreadsiezt uses values from existing NCSU/NCDA data bases to calculate the fertijizar nutriezts, appiication
«=.cs and lard areas nezded for agronomic usage of soil injected dairy anaerobic lagoon liquid. Values in czils 125-K56
represeat inputs which nesd to be extered to use this spreadshezz Values in eslls D2S-FS6 are typical values which
may be used if more specific iaformation is not available. If actual lagoon liquid nutrieat acalyses ars used, thea a
corresponding czanze in lagoon liquid volumes should aiso be estersd. Application rates and land ar=as are calcuiared
for a range of fertiization rates. Actual fertilization rates based on cop yield may be eatersd into c=ils 166-168 with
the results caiculated in columns C and K in Table C. The spreadshest also computss herd live weight equivalests,
lagoon capacities, and estimated annual lagoon liquid volumes to be land applied.

1 4

| Typical Aczual ]

b e e |

| ' Cal# Heifer Milk Catf Heifer Milk |

l Cow Cow !

| -~-per hd cap-- --ger head cap-- ]

] oo PSR |

| Animal live weighz: inizial: 100 700 1400 100 700 13400 lbs

1 ' final: 600 1300 1400 600 1300 1400 ‘ (=s

| average: IS0 1000 1480 350 1000 14%0 lbs

|

} Groups per year: 1 1 1 1 11 _ gros/year

{ Days per groum: ' 304 385 345 304 365 35 cays/gro

| Lagoen liguid capacity: (does not include freeboard or Z5-yr storm storage)

] “design treatrenz: 350 1000 1400 350 1000 1480 t3/animal cap

] sludge storage: 19 55 77 . 19 55 77 ft2/animal cap

! terporary storage: 156 &5 623 156 445 623 f3/animal cap
total: S25 1500 2100 525 1500 21c0 $23/animal eap

Lagoen licuid aczumulation :

I

|

l

]

l

|

I

I

A

|

|

]

}

! |

] manure and urine 3.8 1" 16 3.9 1 16 gals/animal/day |

I exs2ss water usage: 1.4 4 I3 1.4 é sals/anizal/cay |

| lagoen surface rain surslus: 1.1 3 4 14 3 4 gals/animat/cay |

i : total: 6.4 18 2% 6.4 18 25 . gals/anizai/cay |
|

| Laseen liguid total mutrient analysis: {

] Tet N: .0 5.0 5.0 5.0 5.0 5.0 Ibs/1000 sais |

| NM3N: & 6L b4 & & % ot N oor tkn |

| P20s: 2.8 2.8 2.8 2.3 2.8 2. 1bs/9000 gals |

l 0: 2 7.2 7.2 7.2 7.2 1.2 tbs/000 sals |

] : !

| orsanic X mineralizaticn rate: .50 .50 .50 .50 .5C " .50 ]

| : ' . l

| Plant nutrient availability ccefficients: (from applicatien method box) ]

| N: P A A & T ]

| p2cs: .20 .30 .20 T .80 .23 _=0 ]

! xze: .20 .80 .80 .80 .30 .=0 I

] |

I r : . l

| | Apclicaticn meched: HHIN  <-eeee- Nesvooos PeX | - |

] | soil injeczien: .95 I Y N & - = x R2£8 = Ibs/acre-inex | |

| 1 seil ipezre: .2 s S = S 1 5] ] me/i(Fem) x 0.2288 = \bssacre-ireh | |

| 1 brzaesass<: A AT LT L7 70 ] ] Lbs/i000 zals x 27.1S4 = [hs/acre-ireh | 1

[ 1 irrigaticn: .50 .50 .50 .50 .70 |k ]

[ - ! ]

l

'ep ferzilizacion rate: N: B les/ac/yr |

Pons - 20 lEs/ac/yr |

o Lol I=s/ae/yr |

-

(n
]

oil down for resulss,
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Table 48. DAIRY ANAERCBIC LAGSON LIGUID FERTILIZER NUTRIENTS *

Type Animal Animal Live _ Total Anaercbic Tetal Lagoen Plant plant Total plant Avai
of Age Weignt Lagoon Licuid Liguid Nutrient Mutrient Nutrients Nutrienw.~
Procuctien Capacity, Surplus,™ Availability soil injec
unit = =e=sessoscosesss f13/head per head Coefficients ssemocosmoo=

init final sean capacity capacity/yr tbs,

---------------- e it sail lbs/ les/ heat

. single 2-stage acre- injected 1000 1000 capacity

months  =--==- ibs=eem== stage 1st + 2nd gals inch e gals gals /yeat

talf 0-10 100 606 350 525 3%6 131 2270 .084 N 79 £.0 4.0 9.C
p20C5 .80 2.8 2.3 S.°

o .80 7.2 5.8 1z

Heifer 2 -33 700 1200 1000 1500 1110 350 &&4E2 . N e 5.0 &L.0 ]
p2cs .80 2.3 2.3 18

x20 .80 7.2 5.3 3t

Milk cow 36 - 1400 1400 1400 2100 1407 96 9327 34 | | 79 g.0 4.0 3
rdes] .80 2.8 2.3 21

20 .80 7.2 5.3 5¢

* References: Depts of Biological
Agrenamic Divisien, N
= zgrimated total lagoon liguid inc

surface; does nct acsznt for seepage.

*== Soil injectec:

lagoen liguid injected direct

ard Agricuitural Engineering,
orch Carolina Department of Agriculture
lides total liquid manure plus average armua

ly into sail and covered iomediately.

Table 4C. LAWD kP'PLICATIC)l Of DAIRY ANAERCSIC LAGOCN.LIQUID *

Animal Science; Norzh Carolina State University; Jan 1950

1 rainfall surplus incidental ta lagoen

--------------------------_.---_--._------------.--------..-.------- ................

Heifer

Milk cow

Rate-
Limiting
Nusrient

N
pP2CS

p2cs
jocis)

Lageoen Lic‘uid.,\.galicatim Rate ™
---------------- soil injeczed--ooscsmooooeTos
----------- e--eelbs/acre/year--oossToSoTooT

sg 100 150 200 250
20 &2 60 80 100
€9 100 156 250 250

12547 25123 37484 50246 62807
8859 17717 24576 S54L35 L4294
8&51 17382 25073 34764 43455

12581 25123 37634 50246 42807
8859 17717 24576 35435 &L284
846G 17382 26073 3476% 43435

12551 28123 37684 50266 62807
8859 17777 24576 I5435 L4254
8451 17382 28073 34764 43453

300 350 400
120 140 140
30 350 400

75369 87930 1.0e5
€3152 62011 70870
S2144 40837 65522

75369 &7S30 1.0e5
53152 &2011 70870
52146 Q857 65523

75359 87530 1.0e5
£3152 2011 70870
S214& 40837 69528

Minimm Land Area for Licuid Applicav.~f

e

eecvemesemcce ---=-s0il injected------==""""

-------------- ~e==lbs/acre/year---=--"-""""°
g 100 150 200 250 300 350 4ot
20 &0 60 80 100 120 10 1
So 100 150 200 250 300 350 &CC

--------------- acres/head capacity-=-===-""""""
.18 .050 .060 .045 .036 .030 .02% .0Z
.26 .13 .085 .06L .051 043 .57 .O5¢
.26 .13 .087 065 .052 DaX .OS7 ]
S5 .27 .18 3 .11 088 076 LK
75 3% 2 L9 L5 13 W11 0%
77 .33 .28 L1900 .15 L1311 0%
76 57 25 L9 L8 L2 W1 W
1.1 .53 .35 .26 .21 .18 LS B
1.1 .56 36 .27 .21 .18 L5 LT

» References: Depts of Biolegical & Agricul

»= N fer=ilizaticn rate shculd te ecansistent with realiscic crep yield.

N leaching ard denizrificstion and p2cs

soil immebilization unaccoented fer.

sural Engineering, Seil Science, Crzp Science; Nor

< Carolina St Univ; Jan 159
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Dairy Anaerobic Lagocon Liquid Land Application Spreadsheet

~.Ris spreadsiest uses valves from exdisting NCSU/NCDA darta bases to Qleulate the fertilizet sutriezts, application

" otes and land'arzas nesded for agronomic usags of soil incorporated dairy anae-obic lagoon liguid Values in e=llg

12S-K56 represeac inputs which nead to be 2ater=d to use this spreadshese. Values in c=ils D25-F36 are typical valusg
Whicd =ay be used if more speciiic information is not available. If acqal lagoon liquid autsieat anaiyses are used, thes
2 carrespondiag change in lagoon liquid volumes should also be eatared, Applicaticn rates and land areas are
calculared for a range of fertilimation rates. Acrual fertilizticn rates based on <op yield =ay be eatersd into c=ils I65-
168 with the results calculated in columns C and X in Table C. The spreadshest also computes herd live weight
equivalears, lagoon capacities, and estimared annual lagoon liquid volumes to be land applied.

1
| Typizal Aczual i
e ]
| . Calf Heifer Milk Calf Heifer Milk |
| Cow : Caw |
I --per head cap-- ~-per head cap-- |
e v OO 1
| Animal live weight: initial: 100 700 1420 1006 700 1400 Lbs ]
| - final: 600 1300 1400 600 1200 1400 lbs l
| average: 350 1000 1430 350 1000 1400 lbs i
l |
| Groups per year: 1 1 1 1 1 1 srocss/year |
] . ' ]
| Days per gres: 304 365 3¢S . 304 3¢5 365 days/group ]
| : G |
| Lascen licuid cagacity: (does not include free=card or 25-yr storm stcrage) |
| desisn treatment: 250 1000 -14C0 350 1000 14C0 #23/animl zan |
I sludge storage: 19 58 77 1 5 77 fS/animl cap |
i tleTcorary storage: 156 445 623 156 &5 &23 f3/animml caz |
total: 525 1500 2100 525 1sc0 2100 t3/animl cap |
. !
| Lagoon licuid ac=umulazien : ]
] marure and urine: 3.9 11 16 3.9 11 16 sals/animal/day |
| exzess water usage: 1.4 4 6 .- 1.4 4 "8 sals/animal/cay |
| lagoen surface rain surplus:’ 1.1 3 4 1.1 3 4 sals/animal/cay |
| total: &.4 18 2% 6.4 18 25 sals/anizal/cay |
] ' o
| Lagoen liguid toral muzrient analysis: - ]
] Tet N: 5.0 5.0 5.9 - 5.0 5.0 5.0 I2s/10C0 sals |
| NH3K: b & s & 6 & X tet N oor tkn |
] pzcs: 2.3 2.8 2.3 2.8 2.3 2.3 l=s/1000 gals ]
] Zo: 7.2 7.2 7.2 7.2 7.2 7.2 15s/1000 sals |
| |
| orsanic N mineralizaticn rate: .50 .50 .50 - S0 %0 =0 |
] . T !
| Plant nutrient availakbility cceificients: (from applicazicn methed box) |
] X: .73 .73 .73 T3.T3 T ]
| pees: TS TS .TS T5T5 LTS |
I kze: 7SS TS 5T LTS |
| |
l T - !
I | Asolicaticn mezned: NHIN  omeee- Nomeoonn pex | p 7 |
[ | ssil injeczien: .GS TPTLTS 20 | | 2 x 288 a lbs/acre-inch | |
| 1] soil incorg: .8s 73 .73 .73 751 ] ms/U(eemy 2 0.2288 = (Bs/acre-incn | ]
| 1 Brsadeasst: .45 LT T T .70 | ] les/1000 sals x zT.52 = Ibs/acre-iner | |
11 irrigatien: .30 .53 .50 .50 L F
| — ' |
| ]
rse fertilizatien rate: N: 0 les/ac/yr |
?228: 20 les/ac/yr |
xze: sa Ies/ac/yr |

|
F-

Sercll down fzr resulns.
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Table 43. DAIRY ANAERCBIC LAGOCH LIGUID FERTILIZER NUTRIENTS *

Type Animai Animal Live Total Anaerobic Total Lagoen Plant Plant Total Plant Avai -
of Age Weight Lagoon Liguid Licguid Nutrient Nutrient Nuirients Kutrien. .
Procuccion Capacity, surplus,™™ Availabilizty soil incsrpor.
Unic 0 A eeeeesee-ace-es $t3/head per head Coefficients = ==e=eo-- ceeenna.
init final mean capacity capacity/yr Lbs,
......... cceceen cvemecccsene soil lbs/ tbs/ heac
single 2-stage acre- incorporated 1000 1000 capacit
meAths  --eees ibs---=-- stage 1st + 2nd gals inch b gals gals lyeal
catf - 10 100 400 350 S25 3% 131 2270 .084 R 73 S.0 3.7 8.2
: p20S e 2.3 2.1 J N
. 20 .75 7.2 .4 1e
Heifer 12-3 700 1300 1000 1500 1110 20 &LL2 .25 X 73 5.0 3.7 24
P2CS .75 2.8 2.1 3¢
K20 .75 7.2 5.4 K1}
Milk cow 36 - 1400 1400 1400 2100 107 696 9327 .34 X 73 5.0 37 u
P20S 75 2.8 2.1 pad
20 .75 7.2 s.4 14

* Refererces: Depts of Biological and
Agroncic Divisien, Nort
*® Estimatad total lagoon lizuid includes teta

surface; coes not accsunt for seegage.

»we 5oil incorporated: surface sgread lagoen ligui

Table 4C. LAND APPLICATION OF DAIRY ANAERCBIC LAGOCN LISUID -

d plowed or disked into soil within 2 cays. =

Agricultural Engineering, Animal Science; North Carolina State University; Jan 1550
h Carolina Department of Agricuiture

| liguid marure plus average arvmal rainfall surplus iﬁ:idmtzt t2 lagoen

Type Rate- Lagoon Liguid Applicaticn Rate ™ Minimum Land Arsa for Licuid applicatic .
of Limiting =ece-em---=cec=- soil incorporated--s=--===s=ec  sess-ssscccescooo soil incorporated---co--e- ‘
Production Nutrient =-------cc--e-sse lbs/acre/year-=s===-=-s=sc=c=  wcossofosssscs -eeelbg/acre/year----osososssooss
unit X 50 100 150 200 =250 300 350 400 50 100 150-: 200 250 360 353 &OC
peLs 20 40 60 g0 100 120 143 160 20 40 &0 80 100 129 140 &

20 sg0 100 150 200 250 300 35S0 400 S0 100 150 -200 250 3C0 350 &OC

--------------- gallens/acre/year-==-===-=°°°="° --"-*--"-----a:.—s/hegd cagacity-====--="""""

calf N 13476 27353 41029 54705 68332 82058 §5734 1.1e3 .17 .083 .0S5 .041 .033 .g028 .g26 .02
pa2cs $4LD 1BBSS 2EILZ 3I77S7 47247 56656 &6145 7TS355 .24 .j2 .080 .00 .043 .040 .03 LOXC

X20 §270 18541 Z7B11 37082 44352 55822 64353 TL1&5 .26 .12 .DB2 .067 045 L&t 035 L350

Heifer N 13676 27353 41029 S547C5 68332 B2053 55734 1.1e3 A4S .26 .16 .12 097 .ce1 070 W08
PZCS GLL9 |BESY 28343 3TTST LT24T 564%6 &5145 TS3SS 7135 .26 .18 .M 12 .0 Lo

X20 §z70 1BS41 27811 37082 48352 55822 84853 TLIES .72 W35 26 .18 L1 i .1Q 0%

Milk cow N 13675 27353 41029 S4TCS 48382 82053 95734 1.1e5 83 3L .S 17 .34 .11 05T WCE
P20S 94ty 18899 ZESL3 STTYT 4T24T 56456 €6145 75555 9 .49 W .25 .20 L8 e W

@] 5270 1854% 27811 37082 LEZSZ 53422 L3533 TLI&S 1.9 .50 I T .20 a7 W16 LT

Soil Science, Crop Science; North Carolina St Univ; Jan 195

* References: Depzs of Biological & A
== N ferzilization rate shculd be cansi
X leacaing and cenitrificatien and P

gricul tural Engine=ring, L
iszent with realistic crop yield.
205 soil jimmobilizatien wraczaunt

fer.
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Dairy Anzercbic Lagoon Liguid Land Applicaticn Spreadsheet

Tzis spreadshe=t uses valuss from existing NCSU/NCDA darta bases to calculare the fertilizer putrieats, appiication
" es and land ar=as ne=ded for agronomic usage of broadeast dairy anaerobic lagcon liguid. Values in c=ll 125.X35
reorasext inputs which nesd to be =aterzd to use this spreadshest. Values in ceils D25-F36 are typical values whicy
Tay be used if mere specific information is not available. If actual lagoon liguid autrieat azalyses are used then 3
carresponding change in lageor liquid volumes should also be eatered. Application rates and land areas ars cleuiated
for a range of fertilization rates. Actuai ferdiization rates based on rop yield may be eatered into coils 166-163 with
the results caleulated in columns C and X in Table C. The spreadshest also computs: herd live weight equivaiears,
lagoon capacites, and estimared annual lagoon liquid volumes to be land applied.

1
| Typical Aczual i
I emememmieeieeees el
| Calf Heifer Milk Calf Heifer Milk }
| Cow Cow I
| ~~per head cap-- --per head cap-- ]
g e e
| Animal live weight: inizial: 100 700 1400 _ 100 700 1400 tks {
| final: 400 1300 1400 600 1300 1400 tbs ]
| average: 350 1000 4490 350 1000 1480 ' 1ss |
] - :
} Groups per year: 1 1 1 1 1 1 grauss/year {
} Days per grous: ' 364 385 345 3064 385 363 days/grews {
| Lasoen liguid cacacity: (does not include freebcard or -25-yr storm storage) }
| design trestment: 250 1000 1400 .3%0 1000 1400 : f3/animl cap |
| sludse storage: 1 5 77 19 55 77 f3/animal cap |
] temporary sterage: 156 485 623 156 &45 423 f3/animal cap |
' total: 525 1500 2100 525 1500 2100 f:3/anizal cap |
3 wagoen liguid acmumlaticn: %
] manure ard urine: 3.9 11 14 3.9 1 16 sals/animal/cay |
I- eXCESS watsr usage: 1.4 4 ] 1.4 4 6 sals/animal/cay |
["lagcen surface rain surplis: 1.1 3 4 1.1 3 4 sals/animai/cay |
| total: &4 18 26 6.6 18 2% sals/animal/cay |
I ' ‘ ]
| Lascen lizuid tozal mezrient aralysis: . . ]
1 Tet H: 5.0 5.0 5.0 5.0 5.0 S5.9. les/1000 sals |
I NHZN: & & s & & s S et Ner T |
| p2cs: 2.3 2.3 2.8 2.8 2.8 2.8 lbs/3000 gals |
i xze: 7.2 7.2 7.2 7.2 7.2 7.2 les/1000 sals |
| |
| Orsanic X mineralizaticn rate: .50 .50 .50 50 .50 .%o ]
| ' T x
| Plant nuzriens availability coefficients: (from spolication method bex) ]
| 'TRRYY JEY SENY ) AT LT T . I
] P20S: .70 .70 .70 0 .70 .70 I
] 20: .70 .70 .70 70 .70 70 |
N !
| [ H |
| | Applicatien mechoc: NEIN  ~------ L EEETEES 25 I : |
| | soil injeczien: 55 7% 7Y TS .20 | | = X 2288 = |bs/acre-inch | |
| scil incsre: 85 .3 .T3.T3 75 ] ] mesl (pem) x 0.2286 3 Lis/acre-imea I 1
] Breacsast: N3-S S Y -70 | ] 1Bs/1000 sals x 27.154 = (bs/acre-inen | |
1 1 irmigazion: .50 .50 .50 .50 ] = : ]
| L l
' ]
“rep fertilizatiem raze: N: ‘ 2 l=s/ac/yr l
. pIne- <0 tes/ac/yr |
| Xzc: 50 lbs/ac/yr !

—

Scoll down for rocuite.
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Tacla %43. DAIRY ANAERC3IC LAGOCN LISUID FERTILIZER NUTRIENTS *

Type Animal Animal Live Total Anaercbic Total Lagcen Plant Plant Total Flant f-vail:/
of Age weight Lagoon Liguid Liguid Nutrient Nutrient MNutrients Nutrient: -~

Procucticn Capacity, Surplus,™ Availability broadcasy
tniz @ memme-sses-sm-es f23/head per head Coefficients cemorcocee m———
init final mean capacity capacity/yr iks,
---------------------------- broaccast les/ tbs/ heac
single 2-stage acre- 1000 1000 capacit
menths 0 —e-ee- lbg-mmun- stage 1st + 2nd gals incn bl gals gals = Jyea
calf 0 - 10 100 400 350 S5 356 131 2270 .084 N A7 5.0 2.4 5.t
P2CS .70 2.3 2.9 4.t
20 .70 7.2 £.0 1
Heifer 12-3 700 1300 1000 1500 1110 350 8882 .28 N L7 5.0 2.4 Tt
P2CS .70 2.2 2.0 1:
20 .70 7.2 5.0 %
Milk com 36 - 1400 1400 1400 2100 1407 696 9327 .34 L} &7 5.9 2.4 <
P2CS .70 2.3 2.0 1@
.70 7.2 £.9 &

. % References: Depts of Biolegical
Agrenemic Divisien,

== Eszimated total lagoocn liquid includes
sur<ace; coes notT acssunt for seepage.
wes Broaccast: surface sgread licuid uncsvered for 1 month or lerger.

Norch Carolina Department of Agriculture

total liquid marure

plus average annual rainfall surplus 1

and Agriculzural Engineering, Animal Science; North Carolina State University; dan 1550

nciden:zl' <o lagoen

Tacle 4C. LAND APPLICATION CF DAIRY ANAERCBIC LAGCON LIGUID * -

Type Rate- Lageen Liguid Applicaticn Rate ™~ Minimm Land Area for Liguid Apslicatic——_

of Limiting ------cecs==c-cos=- broadeast--e--==--cssTeseos SetTosscocssossosess broadeesgesooseoemomo
Procuctien Nutrient e=-e=---- it {bs/acre/year--=--===-="c-=sss eocoososssssseees -lbs/acre/year--======" sosee
Unit N sa 100 150 200 250 300 350 4C0 =g 100 150 200 250 300 353 &GC
pecs 20 40 &0 8s 100 120 140 180 20 &0 &0 80 100 120 140 14
xz0 £ 100 150 200 250 300 350 &0 50 100 150 200 250 300 350 &%
............... gallons/acre/year-==---=°""-""="" eeee---ee-se---gcres/head capacity-csmomTTTOT
Catf N 21204 424LC8 £3513 84817 1.1e5 1.3e5 1.5e3 1.7e3 .11 054 .03 027 021 .018 .015 01
P20S 10126 20249 30373 4D4F7 50621 60724 707D 80594 .22 .11 075 056 045 .037 .0%2 .0
0 9953 15845 25758 35730 45643 59555 69528 T9L81 .22 .11 076 .0ST .046 .038 .035 .0z
Heifer N 21204 42408 £3813 BL317 1.1e5 1.3e3 1.5¢5 1.7€5 L3210 .16 J10 079 D& .052 .04E 03¢
pa0s 10126 Z0Z& 30373 40457 50621 607+ 70870 80554 S6 .33 .22 .18 130 L1 0% OB
xzo 33 15843 25758 35730 49683 59555 67528 79441 A&7 36 .22 a7 a3 a1t 056 BB
Milk cow N 21204 42408 £3613 84817 1.1e5 1.3e5 1.5e5 1.7e3 45 .22 .18 .11 .88 0TS 08 LS
205 10124 20249 30373 40457 50621 60746 TUBTO BOSSL RTINS TR SRS i TS - S
o0 9933 15845 29758 39730 49643 59555 67528 79441 S 47 31 .S .19 s W5 T
Jan 155

* 2pferences: Degts of 3iological & Agricul
ws § ferzilizaticn rate should be censistent g::q Lis
N leaching and denitrificatien ard P20S soil immobili

realistic croo yield.

wural Engineering, Soil Science, Crop Science; Norzh Carolina St univ;

=aticn unacssunted for.

.o

.
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. Dairy Anaerobic Lagcon Liquid Land Application Spreadsheet

This spreadshest uses values from exsting NCSU/NCDA data bases to clculate the festilizer nutrieats, applicatiog
rates and land areas ge=ded for agronomic usage of irrigated dairy anaeropic lagoen liquid. Values in c=l 25.X55
represent inputs which nesd to be eatered to use this spraadshezt Values in ceils D25-F56 are typicl values which
may be vsed if more specific informarion is not available. If actual lagoon liguid nutricat analyses are used, then 3
carrespondmg change in lagoon liquid volumes should also be caterzd. Application rates and land areas are clculared
for a range of fertilization rates. Actual fertilization rates based on crop yield may be eatersd into e=ils 166-168 with
the results caleulatzd in columns C and X in Table C. The spreadshest also computes berd live weight equivaleats,
lagoon capacides, and estimated annual lagoon liguid volumes to be land applied.

: o
| Typical Aczual l
l ................................
| Calf Heifer Milk Calf Heifer Milk 1‘
| Cow Com ]
; --per head cap-- --per head cap-- ]
| Animal live weisht: initial: 100 700 1200 100 700 1400 T ks {
| final: 600 1300 1400 600 1300 1420 lbs |
| average: 350 1000 9400 350 1000 1400 T ]
l . .
} Grouss per year: 1 1 1 1 171 . §rouss/year ;
{ Days per group: 306 365 385 304 365 365 . days/gros }
-] Lageen liguid eapacity: (does not include fresbeard or 25-yr storm storage) }
1 cesign treatment: 350 1000 1400 350 1000 1450 » f3/animal cap |
siucge storage: 9 5 -7 19 55 7 f3/animl eap |
. temorary storage: 156 4&45°.7623 156 &5 623 f3/animal eap |
| ' total: 525 1500 2100 525 1500 2100 ft3/animl cap |
| ) : |
.. | tageen liquid acmmitation : ' I
| marure and urine: 3.9 11 16 3.9 1 16 sals/animal/cay |
| excess water usage: 1.4 4 [ 1.4 4 6 sals/anizal/day |
| tasoen surface rain surplus: 1.1 3 4 1.1 3 4 sals/animal/cay |
| teral: 6.4 18 26 6.6 18 2 sals/anizal/cay |
| |
| Lageon liguid total mutrient analysis: |
| Tot N: 137 137 137 157 137 137 Ibs/acre-inch |
| NHZN: & & & 6 & S et Nor tkn |
| P2cs: 7T T FCA r A v 4 | lbs/acre-inch |
] re: 195 195 195 15 195 155 Ibs/acre-inch |
] i
| orsanic N mineralizazien rate: .50 .50 .%0 - _ .50 .50 .sp ;
} Plant ruzrient availanility ccefficients: (frem applicazion methed bax) ]
| K: .53 .50 .50 S0 .50 .5 1
| P2cs: .70 .70 .70 W70 70 I
| K20: .70 .70 .70 70 700 .70 ]
| ' |
| r " |
| | Apclication method: NHIN  =-eee-- Neseseee PEX | ¢ 1 |
| 1 soil injeczien: .95 T3 .20 | | 2 X 228 = Ibs/acre-incy | |
| | seil inczrp: 85 73 T3 LT3 L] ms/U(eem) x0.2266 = bs/acie-inch | |
| 1 breaczase: .45 AT 8T ST 70 | ] t5s/1020 gals x 27.154 = Iss/acre-inch | |
I 1] irrigation: .50 .50 .50 .mD 0| = — |
L : ]
I
| crep ferzilizazien rate: N: . :0 les/ac/yr ]
| Pzes: <0 . . ~ lksjactyr |
I co- 50 bs/ac/yr ]
I —

Seroll down for rmers|se
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Table 48. DAIRY AKAERCBIC LAGOCN LIQUID éERTiLIZEi NUTRIENTS * i -

Type . Animal Live Total Anaerchic Total Lagoen ' Plant Plant Total Plant Ava'ilab‘L\
of Weight Lagoon Liquid Liguid Nutrient Nutrient Nutrients Nu:rientg \
Production : " Capacity, surplus,”* Availability irrigated
Uniz cemmeccmonenan- ft3/head per head Coefficients ~ ==-sessessoso-s ul

init final mean capacity capacity/yr tbs,

----- smmccssssme sososemsoocs irrigated tbs/ tes/ hea

single 2-stage . acre- el acre- acre- capacitv

------ les------ stage 1st + 2nd gals inch inch inch - /yea

calf 100 600 350 S25 3% 131 2270 .084 N .50 137 &8 5..

’ | rde<] .70 77 S& 4.}

K20 .70 155 157 1

Reifer 12 -3 700 1200 1000 1500 1110 350 6882 .5 N .50 137 63 T

' ] P2C5 .70 77 S4 1

20 .70 193 137 3

ni lAk eow 36 - 1400 1400 1400 2100 1407 696 9327 3e | .50 137 43 &

: - ) P205 .70 7 54 S ¢

) .70 195 137 &

20

’

- » Refer‘en:é

: Depts of Biological and Ag
. ... . Agronamic pivision, North
»» corimated total lagoen liguid inclucdes total ligqui

surface; does not acsount for seepage.

we» Irrigated: sprinkler irrigated liquid uncove

~ -

red -for 1 month or ‘longer. - -

.

.
. orae

able 4C. LAND APPLICATION OF DAIRY ANAERCBIC LAGOCK LIGUID™®.2: =

sicultural Engineering, Animal Science; Norzh Carolina State Cniversity; Jan 1950
Carclina Department of Agriculture . P
d manure pius average anrmia

U"rainfall surplus incidental ‘to-lagoen

-

Type Rate- Lagoon Licuid Application Rate ™ Minimm Lard Ares for Licuid Applicatic

of Limiting ====--=-< ‘amemeee-sirTigated oo msommmoos T oS | weees seeseees ---e-e-irTigatediommmzmr it

Production Nutrient =--------i=--=---lbs/acre/year----==""ooTT e-= ¢ eeceseseece-o-iiecibs/acre/year=----c A S

Unit R sg. 00 150 200 250 300 350 400 sg  100- 150 - 200 . 250 300 350 &

' P205 20 40 60 80 100 120 40 160 20 40 &0 80 :100 120068 8
x20 o 100 150 200 250 300 350 400 50 100 - 150 200 250 300 350 &
cecmmemcscesamman inches/year---==-----cesssTs oo seoe=- -------acres/head capacity-=--o-"""""
catf N 3 15, 2.2 2.5 3.7 44 51 58 .11 .05 032 .05 .03 019 016 LOU
p2os 37 .75 1.1 1.5 1.9 2.2 2.8 3.0 .22 .11 075 056 045 .057 o2 W02
x20 z7 .73 1.1 1.5 1.8 2.2 2.5 2.5 .S .11 076 05T .04 058 .05 .0

< .

Heifer N 73 1.5 2.2 2.9 3.7 4% 5.1 5.2 3% .17 .11 .08% 067 056 042 0%
p20S 37 .75 1.1 1.5 1.9 2.2 2.6 °3.0 86 33 .2 .16 13 .11 U056 OB
x20 37 .73 1.1 1.5 1.8 2.2 2.6 2.9 67 36 .22 AT 13 .11 0% 0B

Milk cou N .75 1.5 2.2 2.9 3.7 &b 51 5.3 47 26 .15 .12 .09 .O7B 067 .OF
p20S 37 .75 1.1 1.5 19 2.2 2.8 3.0 .62 48 31 .3 a8 a5 a3 T
K0 37 .73 1.1 1.5 1.8 2.2 2.6 2.9 S 47 31 .3 .19 L6 W3 WT

* Refersnces: Depts of 8iological & Agricultural Engineering, Seil Science, Cnp'Scien:e; Norsh Carclina St Univ; Jan 155

w= y ferzilizaticn rate should be corsistent with ru{ig:ic.crcp yield.
X leaching and denitrification and P205 soil immobilization wnacsounted for.
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Dairy Anaerobic Lagoon Sludge Land Application Spreadshest

This spreadshest uses values from existing NCSU/NCDA data bases to calculate the fertiiizar nutrients, application
rates and land arzas nesded for agronomic usage of soil injected dairy anacrobic lagoon sludge. Values in cells I25-
K54 represeat inputs which nezd to be catered to use this spreadshest. Values in cells D25-F54 are typical values
which may be used if more speciic information is not available. If actual lagoon sludge nutrieat analyses are used, thea
a corresponding change in sludge volumes should also be eatered. Application rates and land areas are calculated for a
range of fertilization rates. Actual fertilization rates based on crop yield may be eatered into e=lls I64-166 with the
results calculared in columns C and X in Table C. The spreadshest also computes herd live weight equivalests, lagoon
capacities, and estimated annual Jagoon sludge volumes to be land appiled.

H g
| Typical Actual |
ettt S EE I
| Calf Heifer Milk Calf Heifer Milk ]
| Cow Cow I
| --per head cap-- --per head cap-- |
N [T ceeectccmeccecemm——————e- ceecscecmcmecicccccomnnnan LR S, cecccccmcencan -
§f Animal live weight: initial: 100 700 1400 : 1080 700 1400 ks
] : final: 600 1200 1400 600 1300 1400 lbs [
| average: 3530 1000 1400 ‘ 350 1000 1400 . Is ]
1 :
}' Groups per year: 1 1 1 1 1 1 ' groups/year
. ' 1
} Days per sroup: . 304 365 3657 ‘ 304 365 245 cays/group
| Lagoen licuid cacacity: (does not include freeboard or 2S-yr starm storage) ]
‘_‘ cdesign treatment: 350 1000 1400 250 1000 1400 f3/anizmal cap l
: sludge storage: 1% s - 7 19 55 7 f3/animl cap |
o temoorary storage: 156 445 423 156 &45 &3 f3/aninal cap |
| total: 525 "1500 2100 525 1500 2100 ft3/animl eap |
| I
~ ] Lagoen sludge acsumutation: 1.3 3.8 5.3 1.3 3.2 53 sals/anizal/day |
I : l
| Lagoen studge censity: 283 8.3 8.3 8.3 83 3.3 lbs/gallen 1
| ' : |
| Lagoen liguid toral mutrient amalysis: |
} Tot N: 15 15 15 15 15 15 lbs/1000 gals |
| . RH3W: 41 a1 4 41 41 4 = tot N or ten |
| PZCS: 2 2 22 2 2 2 lbs/1000 gals |
N KZo: 7.9 7.8 7.9 7.9 7.5 7.9 lbs/1000 gals |
=1 : ]
| orsattic X mineralizatien rate .50 .50 .50 .50 .50 .30 |
I - l
| Plant nutrient availability csefficients: (from application mehod box) ) S |
] N: .53 - .43 .63 58 48 43 |
| P0S: .80 .20 .80 .80 .20 .20 l
| kzo: .80 .20 .80 .80 .30 .20 ]
| ]
| 4 I
| ] Apslication method: NHIN  --e---- Nem=mae-e Pex | - |
| | soil injeczicn: .95 .58 .63 .58 80 | | = x 8.5 = 1bs/1000 gals | |
I 1 soil imcorp: TS .50 .40 .40 -7 1 | o/l (rem) x (00835 = 1bs/1000 gals | |
I 1 brzaczasz: .35 A N 23 .70 ] | 1bs/1000 gals x 27.154 = Ibs/acre-inch | |
| i irrigatien: i .40 .80 LD 70| W 4
[ J, S— : |
|
*ep fertilizaticn rate: N: S0 lbs/acre/year |
) pzos: <9 lbs/acre/year |
] zo: c0 les/acre/year |
L )

Scoll down for resuits,
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.o Table 43. DAIRY ANAERCBIC LAGOCH SLUDGE FERTILIZER NUTRIENTS *

Type - Animal Animal Live Total Anaersbic Total Lagoen Plant . Plant Tatal Plant Available

of . Age . Meight Lagoen Liquid | Sludge . HNutrient Nutrient Nutrients Nutrients ~
Procuction . Capacity, Aczumslation,™™ Availability soil inject’

Unit . - sesm==esemeeceo- ft3/head per head Coefficients ~ =--=s=s-eeseeee -
‘ init final mean capacity cagacity/yr lbs/
---------------------------- soil tbs/ tbs/ head
single 2-stage injected 1000 1000  eapacity
monzhs | e=ese- lbs-=en== stage 1st + 2nd gals 3 - gals . sals /year
catlf e - 10 100 600 350 525 369 156 &&S &2 N .68 15 10 I 4
’ pacs .80 2 18 8.3
20 .80 7.2 8.3 2.9
Heifer -3 700 1300 1000 1500 10S5 - &5 1375 18 N .68 15 10 14
* - P205 .80 .2 18 ris
. 20 .80 7.9 8.3 8.7
Milk cow 36 - 4400 9400 1400 2100 1477 623 1925 257 . N .58 .- .18 . 10 19
: : . . P205 .20 2 1’ 3%
20 . <80 7.9 6.3 .12

® References:

** No manure solids removal prior to lageen input.

Depts of Biological and Agricultural Enginesring, A.nfmal Sci.enc:; North Carslina State University; dJan 1550
Agronamic Division, North Carolina Depariment of Agriculture .

=+ Soil injected: sludge injected directly into soil and coversd immediately. .
. t- Tablo 4C. LAND APPLICATION OF DAIRY ANAERCBIC LAGSCH SLUDGE .=, soo -

. . = —
Type " Rate- Lagoen Sludge Applicaticn Rate ™ - Minimm Lard Area for Sludge Application.™ -
of © | Limiting ===--=-v--==- ---s0il injected-=-=---scomsces essssoomeseecoeooe soil injectegr----e--mm-i
Procuction Nutrient =--------==i----lbs/acre/year----- semmesmelos | eees . -Lbs/acre/yearss=mznsm=am="i_
Unit ) N sg 100 150 200 250 300 350 400 50 100 150 200 250 300 350 &0

> pacs 20 40 60 80 100 120 140 160 20 40 60-- 80100 ,120 140 160

z0 So 100 150 200 250 300 350 400 50 100 150 200 250 300 350 4C0

T emecescecceeses gallons/acre/year--===°°===< se- wmee mmeeesome= acres/head éaﬁaéiw----'—--------

Calf N 4598 9556 14593 19551 24989 25587 34984 35982 083 047 JG31 .03 .019 .016 .013 .01
poes 1119 2237 I356 4475 5593 67i2 7TEST 949 L2 .21 .16 .10 .083 069 .O0SF .0SZ

Y20 7913 15825 Z3738 31650 39563 474TS 53328 £3300 .059 .029 .0z0 .015 .012 .O0S8 .0084 .007Z

Heifer N 4598 5956 14593 19991 Z4989 25587 34984 35982 .28 .14 .052 .06F 0SS 046 ..OZ9 O34
p2cs 1119 2237 3356 4475 5593 672 7E31 8949 1.2 .61 .41 31 .25 .28 .18 .15

oo 7913 15825 23738 31650 3563 47475 53383 63300 .17 .087 .0S8 .043 .035 .029 .025 .0

Milk cow N 4558 5956 14593 19591 24589 29987 34584 39982 25 .19 .13 096 ..077 .06% 0S5 .04
p20s 1119 2237 3356 &L7TS 5593 672 TES1 8949 1.7 .86 .57 .43 .36 .29 .25 &

o0 7913 15825 23733 31450 395¢3 47475 55388 63300 26 .12 .081 .061 .049 047 .035 .OX

* References:

Depts of Biological & Agricultural Engineering, Soil Science, Crop Science; North Carslina St Univy Jan 1951

»w» § fepsilizacion rate should be consistent with reali§ti:.crop yield.
N leaching and denizrification and pz0S soil immobilization unaccounted for.
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Dairy Anaerobic Lagbon Sludge Land Application Spreadshest

This spreadshest uses values from existing NCSU/NCDA dara bases to caleulate the fertifizas nutriezts, application
rates and land areas aezded for agronomic usage of soil incorporated dairy anaerobic lagoon sludge. Values in cells
IZ5-K54 represeat inputs which need to be eatered to use this spreadshest. Values in e=lls D25-F54 are typical values
Wwhich may be used if mors spedific informarion is not available. If actual lagoon sludge nutrieat analyses ars used, thea
3 corresponding change in sludge volumes should also be eatered. Application rates and land areas are cleulared fora
range of fertilization rates. Actual fertilization rates based on crop yield may be eztered into calls 164-166 with the
results calculated in columns C and X in Tabie C. The spreadsbest also computes herd live weight equivaleats, lageon
Qpactes, and estimated annyal lagoon sludge volumes to be land applied.

Calf Heifer Milk Calf Heifer Milk
Cow ’ Cew
=-per head cap-- --per head cap--

£33-29

Llagoen licuid capacity: (does mot include

freebéard or 25-yr storm sterage)

Animal live weighz: inizial: 100 . 700 1400 100 700 1400 lbs ]
: final: 400 1300 1400 600 1300 4450 (83 '
average: 350 1000 1400 350 1000 1400 ks ]

!

Groes per year: LT B | 1 1 1 sroes/year ]
|

Days per grows: 304 385 345 306 365 345 cays/gros I
|

|

|

design treatent: 350 1000 1400 350 1000 1400 f23/anizal eap
sludse steorage: 19 s 7 19 €5 red f3/animal cap |
temoorary storage: 156 "&4S 623 156 &5 &3 ft3/animl cap |
tetal: 525 1500 2100 525 1500 2100 f3/animal cap |
) - |
Lagoon slidge density: 23 8.3 a3 8.3 83 2.3 lbs/gailen . |
Lageon sludge aczumulatien: 1.3 ‘3.8 5.3 1.3 3.8 53 gals/anizal/cay
Lagoen liguid total nusrient analysis:
Tot N: 15 15 15 15 15 1t lEs/1000 gals
NHIN: 41 &1 &1 &1 41 41 2 tot X or tkn
P2cs: 2 =2 22 =2 22 2 lbs/10C0 gals
xzo: 7.9 7.9 7.9 7.8 7.9 7.9 lbs/10C0 sals
Orsanic N mineralizaticn rate .50 .50 .50 S0 .80 .5

Plant mutrient availability coefficiemts:

(from applicatien method box)

]
l
]
|
!
I
|
[
!
l
I
!
L
!
I
!
!

N: 50 T.40 0 LD .50 .50 .50
P20S: .75 .75 .TS 75 LTS .

K2e: .5 .75 LTS 5T LTS

r =1

| Acolication method: NH3N  ---e--- Nesooooe Pex | g v ]
| seil injezzicn: .95 .68 .83 .48 20 | ] = X 8.5 = (5s/1000 sals | |
| soil jnesrp: ] .80 .80 .40 73] ] mesLo(eem) x 00835 = 153/1000 gals | |
| breaccass: .35 AN YR 2 .70 | ] bs/1000 sals x Z7.154 = |bs/acre- inch 11
| irrigatien: .28 A It Y X 70| — ]
| S— J I
l
~ep fertilizazion raze: N: 50 lbs/acre/yezr |
| pzos: a0 Ibs/acre/year |
| K2e: 50 |bs/acre/year !

Scoll down fer results.
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Table 43. DAIRY ANAERCBIC LAGOCN SLUDGE FERTILIZSR NUTRIENTS *

Type. . Animal Animal Live Total Anaersbic Total Lagoen .Plant Plant Total Plant Availak—.
of . Age weight Lagoon Liguid Sludge Nutrient Nutrient Nutrients Nuzrient | ’
Praducszien : " tapacity, Accumulation,™™® Availability . soil incorpora
Unit  emeeemeemeeeee- ft3/head per head Coefficients memeemeeceeeae.
' ‘ init final mean ’ capacity - capacity/yr - . . Ibs,
""""" essesccs cossocoscaas sail lbs/ Lbs/ heax
. ~ single 2-stage . incorporated 1000 1000 capacic
menths  ------ lbs---=-- stage 1st + 2nd gals 3 il gals gals /yea:
calf 0-10 100 400 350 525 369 156 485 62 N .80 15 8.8 4.
P2C5 735 2 17 7.1
x20 .75 7.9 5.9 .
Heifer 12 - 33 700 1300 1000 1500 1055 &&5 1375 184 N .60 15 8.3 1
P2CS .75 =2 17 rA
20 . .73 7.9 5.9 -
Milk cow 36 - 1400 1400 1400 2100 1477 623 1925 257 . N .60 15 8.8, T
: P20s .75 2 17 kv

o o . 579 5.9 T

® Referemces: Depts of Biclogical and Agricultural gEngineering, Animal Science; North Carolina State University; Jan 1950
Agrenomic Divisieon, Neorth Carolina Department of Agriculture
** No marure solids removal prier to lagoen input. e e o
*=* Soil incorporated: surface spread sludge ploued or disked into soil within 2 days. C

Table 4&C. LAHD APPLIL‘ATION OF DAIRY ARAERCBIC LAGUJH SLUDG" ..

-

Type - - " Rate- Lagoon Sludge Applicaticn Rate ™ . .- .. Minimum Land Ares for Sludge A;::h::twr o
of Limiting =-==-----==e=-= soil incorporated---==s-e=s=-- meeeassmmceseenas <oil xmrponta:‘---—---_‘-—‘g-;,
Procduction . Nutrient e----=-c--------lbg/acre/year----ssco--- | eesesssecmcncneces Lbs/acre/years->=gora=imm=S—
Unit N 50 100 150 200 250 300 350 400 S0 100 150 200 25C 300 350A &
S P20S 20 4 60 8 100 120 10 160 . 20 40 60 8 100 120 40 18
29 50 100 150 290 250 300 350 400 S0 100 1S0 200 250 300 3B0 &0
s-ecemeeccccoce- gallens/acre/year===ss====cccss . ceocceoccccce _""a:“eslhead capacicy--=======- --
Calf . N S&T3 1134& 17020 22493 283866 36037 35712 45385 .082 .041- .027 .021 .016 .014 .012 .O%f
o pzcs 1193 2284 3520 4773 5546 7159 8353 9588 g9 .20 .13 .058 078 .045 056 D&t
Xz0 B4L0 16880 25320 33760 42200 50640 57080 67520 .055 .UZ% .018 .074 .011 .0092 .0O7TY .00&
Heifer ] SETI 11348 17020 22453 28386 34039 39712 45385 .26 .12 .081 .041 .048 040 O35 OB
pecs 1193 2385 3580 4773 5566 7i5% 8353 9548 1.2 .58 .38 .29 .23 .19 .16 .M
o 8440 16380 25320 33750 42200 50640 55080 87520 - .16 .081 .0S4 .041 .033 .027. .03 .0
Milk cow X 54873 11346 17020 ?_2.‘59: 28344 34039 39772 45385 34 .47 .11 .08S .08 05T .04 .04
p2es 1193 2386 3580 4773 5566 7159 B3T3 9544 1.5 .81 .5 40 .32 .27 2B .2
Koo 3420 16380 25520 33740 42200 50640 59080 67520 .23 .11 .076 .057 .04s .038 .033 .02

* References: Depts of Biological & Agriculzural Engmeenng, Soil Science, Crop Sciencs; Norzh Carolina St Univ; Jan 155
== 4 fersilization rate should be consistent with realisci rop yield.
N leaching and :em.mflcatmn and P20S soil xxmcml!-atlon unaccounted fur.
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Dairy Anaerobic Lagoon Sludge Land Application Spreadsheet

This spreadshest uses values from exising NCSU/NCDA data bases to calculate the ferrilizes nutrieats, application
rates and land areas nezded for agronomic usage of broadeast dairy anaerobic lagoon sludge. Values in c=lls I25.X54
represeat mputs which nezd to be eatered to use this spreadshest. Values in calls D25-F54 are typical values which
may be used if more specific information is not available. If actual lagoon sludge nutrieat analyses ars used, then a
corresponding change in sludge volumes should also be eateced. Application rates and land areas are clculated for a
range of fertilization rates. Actual fertilization rates based on crop yicld may be eatered into eells 164-166 with the
results calculated in columns C and X in Table C. The spreadshest also computes herd live weight equivaleats, lagoon
cpaciues, and estimated annual lagoon sludge volumes to be land applied. :

: ~1
| Typical Actual ]
e e semessesmos el I
| Calf Heifer Milk Calf Heifer Milk I
I Cow Cow l
| -=-per head cap-- ‘ _=-per head cap-- |
[ oot T e |
| Anizal live weight: inizial: 100 700 1400 100 7c0 1400 les |
| final: 600 1300 1400 600 1300 14C0 ks |
| average: 350 1000 1400 350 1000 1400 tbs I
| .
| Groups per year: 1 1 1 1 1 1 grouss/year
I .
} Days per '.sr:rc,:: 306 3&5 365 304 365 3¢5 . days/grap 1
| Lageen licuid eapacity: (does not include freeboard or 25-yr storm storage)
! design treatment: 350 1000 1400 350 1000 1400 ft3/animal z2p
sludge storage: 19 S35 77 ) 1 55 77 f3/animal cap |
| temoorary storage: 156 445 4623 186 &S 63 ft3/anizal eap |
= total: 525 1500 2100 525 1500 2100 . f23/animl cap |
| 4 ]
- | Lagoon sludge acmumulation: 1.3 3.8 5.3 1.3 3.8 5.3 sals/anizal/day |
I ' I
| Lagoen siudge censity: &3 8.3 8.3 83 &3 383 Lbs/gallen I
I |
] Lagoon liquid total musrient analysis: 1
| Tot K: 15 15 15 15 15 15 15$/1000 gals |
l NK3X: 'S S 41 4 i Z tot Noor tn |
| Pz0S: 2 2 =2 2 2z =2 ' lbs/1000 gals |
| R0: 7.9 7.9 7.9 7.9 7.8 7.9 lbs/3000 sals |
| . |
| orsanic N mineralization rate .50 .50 .50 S50 .50 .50 i
| g l
| Plant mutrient availability csefficients: (froam applicatien mezhod bex) ]
| | R A ¥ A 21 N S N 3 I
| pzos: .70 .70 .70 70 .70 .7 |
| 0z .70 .70 .70 70 .70 .7 |
| I
l T i l
| | Apolication method: NHZN = ==--e-- Ne==-=en PEX | g - —_ |
| | soil injeczion: .95 .58 .88 .58 .20 | | = x 835 = lbs/1000 sals | |
I 1 soil imsarz: TS .40 .50 .40 5 | 1 ma/L (pem) x .00835 = Ubs/1000 sals 1 1
| 1 troaccass: .33 N AN 23 . =70 ] ] 1&s/1000 gals x 27.15¢ = {hs/acre-imck I 1
I 1 irrigation: .25 L0 Ls00 LD 70| = |
| ! I
l
Crop ferzilizazien rate: N: ' 50 lbs/acre/year |
[ pacs: 20 les/acre/year |
] o S0 lbs/acre/year |
L ]

Scoll down for results,
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Table 45. DAIRY ANAERCBIC LAGCON SLUDGE FERTILIZER RUTRIE:‘!TS .
Type Animal Animal Live Total Anaercbic Total Lagocn Plant Plant Total pPlant Availat—

of Age Weight Lagoon Liguid Slucge Rutrient MNutrient Nutrients Nutrient:’
Prod..s::wn Capacity, Accumilation,™ Availability broadcast

‘Unit emcmccncceaeals ft3/head per head Coefficients cscsceeceanacan.

: init final mean capacity capacity/yr , lbs,

---------------------------- -broadcast lbs/ ibs/ heat

single - 2-stage 1000 1000 capacitny

penths . ====-- tbsee-""- stage 1st + 2rd gals 3 haded gals gals lyear

catf 0-10 100 400 350 S25 349 156 4&6 &2 N N2 15 6.4 3.
P205 .70 2 16 7

20 .70 7.9 5.5 2.4

Heifer 12 - 33 700 1300 1000 1500 1055 445 1375 184 N 4h 15 6.4 8.t

P205 .70 2 16 =

- 20 .70 7.9 5.5 7.4

Milk cow 36 - 1400 1400 1400 .2100 1477. 63 1925 57 N NAA 15 ., 6.4 3

' : - P20S 70 2 16 3

x20 70 7.9 5.5 on

‘= References: Depts of Biologic

** No marure solids removal prior to lagoon imput.

- Broadcast:

Table 4C.

surface spread slucge ‘uncevered for 1 menth or longer.

LAND APPLICATION DF-DAIRY ANAERCBIC LAGOON SLLDGE =

al and Agricultural Engineering, Animal Science; Korth Carolina State University; Jan 1950
Agrcnam:: Division, North Carolina Department of Agn:ul.ture .

teg .

Type -* Rate- Lagoon stxggezlpplia:im Rate ** Minimm Land ,{reé for éludge A;plica'ticb{
of. Limiting e~====-s-ccc==--=e broadcast-se--o---sos oo seemmesTTossssseses ~b:-:=.z$:z.'.t-------------"=i
Procuzzion -Nutrient e===---c-csso-es Lbs/acre/year-=-======cosce-s e St -lbs/acre/yearss-ranmromooT
Unit N sg 100 150 200 250 300 350. 400 S0 .00 150 200 300 350 &
> -P205S 20 L0 &0 80 100 120 140 160 <0 4] &0 . 80 120 . 140 1&C
20 50 - 100 150 200 250 300 350 400 S0 100 150 200 300 350 &CC
- - essessceseccees gallons/acre/year-====-=-====== seese- sosesooen ac.’s/head capacity----=======""
Calf N 7775 18349 23324 31099 38873 L&5L8 54122 £2157 060 .030 ".020 .015 .010 .008% .007%
PR0S 1278 2557 3835 5114 &3%2 7671. 8949 10228 36 .18 .12 0% 061 .0S2 C&¢
=0 §043 18086 27129 36171 45214 54257 &33C0 72343 .052 .025 .017 .013 .008% 0074 0064
Heifer N 7775 15549 23324 31099 38873 L8648 5622 62157 .18 .088 .05% .04 025 .025 .0
P2C5 1278 2857 3335 5114 63'7'2 7671 8%4% 10228 1.1 S4 36 T .18 .15 .12
| @s] $043 18086 27129 35771 45214 54257 3300 7343 .18 .076 .051 -.038 025 .02 .01
Nilk cow R 77TS 15545 23326 31099 38873 Les:8 5L22 63157 35 .12 Joes .o62 .041 .035 .O3%
p2CS 4278 2557 38335 5114 &552 7671 8549 10228 1.5 .75 .50 .38 .25 22 .1
20 27129 36171 45214 54257 &3300 72343 .11 053 035 .030 .02:

«

5043 18085

.21

7]

.o

[

* References:

Depts of Bislogical z Agra:ul’ural :.ngmeermg

w= N ferzilizazion rate should be c=nsistent with realistic crop yield.

N leaching and denitrification and P

205 soil immobilization unacse unted for.

Soil Science, Crop Sciencs;

North Carolina St Univ; Jan 195



REV: Jan. 1965 633-33

-Dairy Anaerobic Lagoon Sludge Land Application'Spraadshest

This spreadshest uses values from existing NCSU/NCDA data bases to calculate the fertlizer putrieats, applicarion
rates and land arzas ne=ded for agronomic usage of irrigated dairy anaerobic lagoon sludge. Values in e=llg [25-X54
represext inputs which ne=d to be eatered to use this spreadshest. Values in eslls D25-Fs4 are typical values whick
may be used if more specific information is not available. If actual lagooz sludge nutrieat analyses are used, thea a
corresponding change in sludge volumes should also be estared. Appiication rates and land areas ars cleulated for a
range of fertilization rates. Actual fertilizarion rates basad on crop yield may be eatered into cslls 164-166 with the
results calculated in columns C and X in Table C. The spreadshest also computes herd live weight eguivaleats, lagoon
Qpacities, and estimated annyal lagcon sludge volumes to be land applied

H —
| Typical Actuat I
e I
| Calf Heifer Nilk Calf Heifer Milk |
i Cow Cow |
} --per head cap-- . =-per head cap-- : ]
| Animal Live weight: initial: 100 700 1400 . 100 700 1400 lbs
| final: 600 1300 1400 600 1200 1430 s . |
| : average: 350 1000 1400 350 1c00 1400 1= ]
] : .
| Greups per year: 1 1 1 ‘ 1 1 1 grocss/year
l ’ Iy -
| bays per sroue: 304 365 343 306 385 345 days/grxo ]
| C ~
" “agoen liguid Capacity: (does mot include freebeard or 25-yr storm storage)
design rrestoent: 350 1000 1400 350 1000 1400 f3/animl cap '
1 sliudge storage: % "5 7T . 19 LI 4 f3/anizmal cap |
o] teTorary storage: 156 &5 63 156 &5 623 f23/3nizal cap |
i toral: 525 1500 2100 5Z 1500 2100 ft3/animal cap |
l | o | I
| Lagoen sludge acmrmulatien: 1.3 3.8 53 - 1.3 3.8 53 sals/ani=al/cay |
i ’ 1
| Lagoon sludge density: 8.3 8.3 8.3 8.3 83 a3 lbs/sallen l.
| : ]
| Lascen licuid total nutrient analysis: ]
] Tot N: 358 398 358 398 38 358 lbs/acre-inch |
| NH3N: 41 41 a1 L1 S . Z et N oor tin |
] P20S: €07  &07 607 607 607  &07 lts/acre-ircn |
| 20: 216 214 214 . . 214 214 214 Ies/acre-inch |
I . : : ]
| orsanic N mireralization rate .50 .50 .50 50 .50 .50 |
| : ]
] Plant rusrient availability coefficients: (frem applicatien methed box) l
] L RS B4, B . 40 L0 L4 I
| Pcs: .70 .70 .70 - 70 70 .7 I
| K20: .70 .70 .70 . .70 .70 i
] I
I r = !
| | Application methed: NHSN =~ -=----- Necoooas pex | o v |
| | soil injeczien: .9s .58 &3 .68 20 | ] = x &85 = bs/1000 sals | |
1 | scil incsrp: TS .80 .60 .40 75 L] me/Ltpem) x .00835 = (bs/1000 sals 1 1
I 1 braaczass: S350 L e L 270 | ] tbs/1000 gals x 27.150 = les/acre-inch | |
| 1 irrigatien: .25 I 2o B s Y s .70 ] 1]
. [ 1 l
|
{ Ctop fertilizazien rate: N: o lts/acresyear |
| P20S: 20 ’ lbs/acra/year |
i x2e: 50 : Ibs/acre/year |
1 —

Seell down for resuits.
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Table 48. DAIRY ANAERCBIC LAGOON SLUDGE FERTILIZER NUTRIENTS = i

Type Animal Animal Live - Total Anaercbic Total Lagoon . Plant - Plant . Total Plant Avall’ \
of Age Weight Lagoon Liguid _Sludge Nutrient Nutrient  Nutrients Nutrient’
Procuction . Capacity, Accumulation,™ . Availability irrigated ©
Unit R ft3/head per head " Coefficients | memmmmeees e
: init final mean capacity  capacity/yr : - - lbs
’ © T esscseesss ememme cocmcseseoo- ) irrisated les/ tbs/ hea
single 2-stage acre- e acre- acre-  capacit
" months ~eccec(byeeee-- stage 1st + 2rd gals inch . . inch . inch /yea
calf g - 10 100 600 350 525 3&% 156 L8 017 N 40 358 158 2. -
p2os .70 607 425 . 7w
K20 .70 214 150 : 2.
Heifer 12 -3 700 1300 1000 1500 1055 445 1375 .051 N .40 398 158 8.
: . P20S .70 &7 &2k Zz
20 .70 214 150 Tt
Milk cow 36 - ©© 4400 1400 1400 2100 1477 63 1525 .07 N L WAD 358 158- 1
' : » - : ’ P05 . .70 . 607 425 3
x20 JO. - . 2% 150 T

R Referencs~ Depts ocf Biological and Agmcultural Enginesring, Animal Science; North Carolina State University; Jan 1950
.. . .- Agroncmic Division, North tarolina Deparmment of Agnculture L
" No marure solids removal prior to lagoon input. - ey mer e
»=* Irrigated: sprinkler irrigated sludge uncovered for 1 mnth or longer. -

- T Lwe dzess

""'1'_""""} : Table 4C. LAND APPLICATION OF DAIRY ANAEROBIC um SLuUDGZ * .-;.;3.: : ™.

Type o 2T < Rate- . "Lagoon Sludge Applicatien Rate ™ .- .Minimx Land Area fcr Sludge Ap;:hca:xc{
of Limiting =====---- smeme—- --jrrigated--=--sso=-o-ssces - ceecccemceceeaaccaes jrrigated-msoen oo ~:--~..
Production © ©  Nutrieat ee-e-ee--e=-o -eslbs/acre/year---==e-==c-c= - cecicmomenaceseacs|bs/acre/ YRR om g
Unit ] 55 100 150 200 20 300 350 400 50 100 150 200 250 300 350 &O
' ©T p20s 20 40 60 80 100 120 140 160 20 &0 60 . 80 .100. 120 140 1€
20 €0 100 459 200 250 300 350 400 S0 100 150 200 250 300 350 AU
T T eeesemsemmaccoenes inches/year--=----* amemee- e=-eeemesecmmeoeee acres/head capacity--====-====="
calf ) X X 32 L3 95 1.3 1.6 1.9 2.2 2.5 .054 .027 .018 .04 .011 .00%1 .DO78 .00&
pP2CS 047 09 16 19 W26 .28 .33 .38 36 187 .12 .09t 073 061 052 O
o = .67 1.0° 1.3 1.7 2.0 -2.3 2.7 052 .025 .017 .013 .00 .0086 .0074 .00&
Heifer N 32 83 95 1.3 1.6 1.9 2.2 2.5 .16 .080 053 .04D 032 .027 023 o2
pacs JLO4T J056 L1419 ,24 .28 .33 .38 1.1 .S4.-.28 27 2 .18 .15 T
290 33 47 1.0 13 1.7 2.0 2.3 2.7 .15 .076 .0s1 .038 .030 .025 .02 .O%
Milk cow W .32 &3 .5 1.3 1.6 1.9 2.2 2.5 22 .11 .07S .056 .045 .037 032 .02
P2CS 04T 056 .14 .15 26 .28 .33 .38 15 .75 .50 .28 .30 25 .2 .1

K20 I3 .67 1.0 1.3 1.7 2.0 2.3 2.7 .21 .11 071 .0S3 .043 .035 .030 .02

* References: Depts of Bislogical & Agricultural Engineering, Soil Science, Crop Science; Norch Carslina ST Univ; Jan 199

w= § ferzilization rate should be consistent with realistic crop yield.
X leaching and denitrification and P205 soil immcbilizaticn unaczsunted for.
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Swine Paved Surface‘Scraped Manure Land Application Spreadshest

.. This spreadshe=t uses values from existing NCSU/NCDA data bases to calculate the fertilizer nutrieats, application

' rates and land area nesded for agronomic usage of soil incorporated swine paved surface s=aped manure. Values in
cells I25-MS3 represext inputs which ne=d to be eatered to use this spreadshest. Values in cslls D25-K53 are typical
values which may be used if more speciic information is not available. If actual manure utricat analyses are used,
thea a corresponding change in manure volumes should also be eatered, Application rates and lard areas are
calculated for a range of ferrilizarion rates. Actual fertilization rates based on op vield may be eatered into c=lis I61-
165 with the results caleulated in columans C and K in Table C. The spreadshest also computes herd live weight
equivalents, manure storage capacities, and estimated annual manure volumes to be land applied.

) -
] Typical Aczual |
1 e |
| Wean- Feedr Farr- Farr- farr- Wean- Feedr Farr- Farr- Fars- ]
| . Feed -Fin VWean Feecr Fin Feedr -Fin Wean Feedr Fin i
] ’ per hd cap --per aciive sow per hd cap --per active sow I
[ remmnemie A B . x
| Animal tive weighe: inivial: 10 S0 : 10 S0 tes I
| final: 50 220 50 220 . ks |
I average: 20 135 433 522 1417 300 135 433 522 149 lbs ]
I |
| Sroups per year: 6 3 2 2 2 6 3 2 2 2 groups/year I
I . : .o
{ Days per grems: 49 105 11 & 163 49 105 11 & 1s2 days/grovp ]
|

| Manure acoumulatien: 2.0 8% 19 [ % 28 &89 1 =B lbs/animal/day |
J Hanure |
sanure density: 62 62 &2 & &2 - 62 62 62 &2 62 Ibs/f3 I

I |
| Marure szorage period: 91 1 61 9 91 1 91 91 91 91 days ]
I : > ' l
| Manure total mutrient analysis: : .. |
| ' Tot K: 13 13 13 13 13 3 13 13 13 13 bs/ten |
| KHSN: 50 50 50 S0 50 50 50 S0 50 5o Ztot Kertkn |
I : P20S: 2 12 12 12 12 1212 12 12 12 ibs/ton i
I . xee: 9.0 %0 9.0 S.0 9.0 9.0 9.0 9.0 9.0 9.9 lbs/ten |
| ' I
| Orsanic N mineralization raze .50 50 .50 s .S0 .50 .50 .%o 50 .50 |
] : . l
| Plant mutrient availability csefficients: (from applicatien methed box) ~ |
| N: 5 &8 &5 & .63 L3 &S &5 &G a3 |
l P20S: .75 7S .78 7S .75 T35S 5 LTS |
I X2e: 7S 7S 7S LTS LTS TET B N T !
| ' ' I
l i 'ﬁ l
| | Application method: NHIN  -ce--aceeeoe- et PEX | g |
[ 1 seil inczrp: .75 3 85 & &S 4S5 75| = 2 20 = Ibs/ten | |
I 1 breadzase: .25 37 .37 37 .37 .37 .m ] | PFn x 0.002 = (bks/ten I
l 1 S S 3 ,
I I
| Crop ferzilizazien rate: K- 50 lbs/ac/yr ]
| p20s: 29 les/ac/yr |
| xze: =0 les/ac/yr |
[ 1

-oll down for resuits.
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Table 148. SWINE PAVED SURFACE SCRAPED MAKURE FERTILIZER NUTRIENTS *

Type Animal Animal Unit Manure Total Plant Plant Total Plant Available
of Unit Ecuivalent Storage Scraped Nutrient Nutrient MNutrients - Nutrients /T o\
pProcuction Live Weight - Capacity,™™ Marure, Availability soil incorport. ’
Unit ™ = =eccemccesmnm--- Coefficients ~ ====-- e
© init final mean tons/ . L _ Clbsy
.. . $13/ animal } soil . ‘animal
animal unit/ incorporated tbs/ tbs/ ity
------ lbs--=--- unit year : e ton ten year
Weanling-to per 10 50 30 2.6 .20 N .83 13 8.2 £
Feeder head P205 .75 12 8.9 2.7
capacity o] .75 9.0 6.7 2.9
Feeder-to per 50 220 133 13 1.5 N &3 13 8.2 1z
Finish head pP2C5 e 12 8.9 12
capacity 2o .75 9.0 6.7 1C
Farrow-to per &3 28 3.5 N .83 13 8.2 5
Weanling active . P20S 7S 12 8.9 3
sou ’ : : XzZ0 75 9.0 6.7 =
Farrow-to per 522 34 4.2 N L3 13 8.2 34
Feeder active . . rde ] .75 12 8.9 37
sou : 20 ] 9.0 6.7 i
Farrow-to per 1417 137 17 ] .83 T 13 8.2 148
Finish active - P20s .75 12 .8.9 152
6.7 11s

sow o xzo .75 9.0

- Referm Depts of Bislogical and Agricultural Engineering, Animal Science; North Carclma State umversxty, Jan 195

" Agrenamic Divisien, North tarolina Department of Agriculture * A
- Assumes 400-1b sow and boar on limited feed, 3-wk old weanling, 50-lb feeder pig, 220-lb market hog ard 20 p!gs/scl- :
»re J.ponth acsumalation of marure and bedding with liquid drainage. - _ Lo TR
wwwv Soil incorporated: surface spread merure plowed or disked into sail mtmn 2 days. RS S
. ) . P £
. ' : Caoeem e e s %
Table 16C. LAND APPLICATION OF SWINE PAVED SURFACE SCRAPED MAWURE * .. . . .. . .. _- 3}
Type Animal Rate- ) Marure Application Rate *=. . Minimm Land Area for Manure A;:pl:catwn -
of Unit Limiting ==-----=-= R soil incorporateg-----cossosss (eemesese- --=-----30il incorporated-----osoomooo
Produzsion Nuzrient e--=e=-e-= cmeoe- lbs/acre/years-=====--==cc=c=" seesmmmsmeoconooo ibs/acre/year----=- somoesesms
Unit N so 100 150 200 250 300 350 400 50 100 150 200 250 300 350 4CC
p2cs 20 © &0 60. & 100 120 140 160 20 40 & 8 100 120 10 1L
K20 50 100 150 200 250 300 350 400 S0 100 150 200 250 - 300 350 4o
—————ee R t ans/acre/y:ar --------------- et moomeme 'acres/amml uwnite----- semseeos
veanling-to  per N 6.1 12 18 24 31 37 43 49 .049° .025 .016 .012 .DO99 .0082 .0070 .00&L
feeder  head P25 2.2 4.5 6.7 9.0 11 13 16 18 .13 .067 .045 .034 .027 .022 .019 .OT
capacity X0 7.6 15 2 30 37 45 2. &0 .041 .020 .04 .010 .0081 .0068 .0053 -00S:
feeder-to  per N 6.1 .12 18 24 31 3T 434 .26 .12 .081 .061 (04§ 041 O35 .C3(
Finish head P205 2.2 45 6.7 S0 117 13 16 18 6 33 .2 a7 a3 .11 055 OE
capacizy k20 7.4 15 2 30 37 45 S5z &0 .20 .10 .067 .0S0 .040 033 .029 .OF
Farrow-to per N &1 12 18 2% 31 37 4 &9 S7 .29 .19 .16 .11 .095 .082 .07
Weanling aczive P20S 2.2 4.5 6.7 9.0 11 13 16 18 1.6 .78 .52 3% 31 .2 .2 .b
sow K20 7.4 15 22 308 37 &5 52 &0 &7 .3 167 .12 086 078 067 .02
Farrow-to per X 8.1 12 18 24 31 37 43 49 B9 W36 .23 T e L1105 W08
Feedsr aczive P2CS 22 4.5 67 9.0 11 13 16 18 1.9 .9 & .47 37 31 .27 .2
sow K20 7.4 15 2 30 37 &S 52 &0 57 .28 .19 .16 .11 096 081 .07
Farrow-to per X 6.1 12 18 24 31 37 &3 L9 2.8 1.4 .§3 .70 .58 47 3 -
Finish active P2CS 2.2 4.5 8.7 9.0 u 13 16 18 7.5 3.3 .S 1.9 1.5 1.3 1.1
e o 7. 15 22 3 3 & 52 60 2.3 1.2 .77 .58 s 383

= References: Dests of Siological & Agricultural Engineering, Seil Science, Crop Sciencs; Norzh Carolina St Univ; Jan ’

»e y§ fer<ilizaticn rate should be comsistent with realistic crep yield.
N leaching and cenitrification and P20S soil ‘mbrh-a:mn Lmaczsunted for.
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Swine Liquid. Manure Slurry Land Application Spreadshest

This spreadshest uses values from existing NCSU/NCDA data bases to clculate the fertifizar gutrieats, application
rates and land arezs nezded for agronomic usags of soil injected swine liquid manure slurry. Vaiues in c=lls 125-MS6
represeat inputs which nesd to be eatered to use this spreadshest. Values in colls D25-556 are typical values which
may be used if more specific information is not available. If actual liquid manurz slurry nutrieat analyses ars used,
thea a corresponding change in manure slurry volumes should also be ‘eatered. Application rates and land arsas are
calculated for a range of fertilization rates. Actual fertiiization rates based on <op yield may be eatered into ealls 166-
I68 with the results calculated in.columns C and K in Table C. The spreadshest also computes herd live weight
equivaleats, manure slurry storage capadities, and estimated annual liquid manure slurry volumes to be land applied.

. 1
| Typical Aczual |
e oo u
| Wean- Feedr Farr- Farr- Farr- Wean- Feedr Farr- Farr- Farr- ]
| Feed -Fin Wean Feedr Fin Feedr -Fin Wean Feedr Fin |
| per hd cap --per active sow per hd cap --per active sow ]
e e e eeearenes I
| Animal live weight: inizial: 10 SO . } 10 50 ks ]
| final: so 220 50 220 tes ]
| average: 30 135 433 S22 11T 30 135 43 522 1457 ks ]
I |
| Grops per year: 6 k 2 2 2 6 3 2 2 2  srouss/year l
| l
| bays per gres: 49 105 1 & 163 49 105 1 & 18  days/sros i
| : |
. | Marure slurry ac=mulation : |
N marure and urine: 30 1.4 43 s.2 1% »30 1.4 43 5.2 1% gals/animal/day ]
. excess water usage: .20 . 2.9 3.5 9 * .20 .9 2.9 3.5 9  gals/animai/day |
1 tozal: S50 2.3 7.2 8.7 24 S50 2.3 7.2 a7 24 sals/animl/day |
] : . L |
| Marure sturry density: ‘8.4 8.4 8.4 8.4 874 8.4 8.4 8.4 8.4 8.4 LB/sallcnv ]
] : |
| Slurry storage pericd: GEm 1o 153 183 183 183 183 1233 123 cays |
| : |
| Marure slursy total rezrient amalysis: |
| : 7ot N: 31 31 2t 21 31 313121 21 31 Ibs/1000 sals |
i RH3N: & &8 & & & S & & & &  ZtotNortkn |
| P205: 2 = 15 15 2z & 2 15 15 2= bs/1000 sals |
| c: 17 17 12 12 17 7 17 12 12 17 Ibs/1000 gais |
1 - |
| Orsanic N mineralization rate: .50 .50 .50 °.50 .50 .50 .50 .50 .S0 .59 {
I
| Plant nutrient availability coefficients: (from applicaticn method box) {
| - R: .78 .72 7B .78 .78 .78 7B TR TR .7 |
| p20CS: .80 .80 .80 .80 .&0 .80 .80 .20 .80 .z |
| K2C: ;80 .20 .80 .80 .80 -80 .20 .80 .80 .= |
| ]
| r : |
] | Applicaticn mezhed: NH2N smesmssseeon Noooomooo- ---- PAX | g 7 |
| | soil injeczicn: .55 .78 .78 .78 .78 .7@ .80 | | 2 x 2285 x Ibs/acre-inch | |
1 1 soil imesre: .78 A8 88 b6 b6 88 T ] ] =m x 0.22448 = Ibs/acre-inch | |
11 broaceast: 35 A1 W81 6T 61 W61 .70 | | IBs/1C00 gals x 27.154 = lhs/acre-ined |1
11 irrigatien: .25 360 .36 36 534 36 .0 | L — |
| = — !
i 1
' Crep fertilizatien rate: N: 50 Ies/ac/yr |
PZLs: 20 le/ﬂC,’Yl" l
i xz0: 59 les/ac/yr I
3

L

Scoll dowa for resuits.
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Table 173. SWINE LICUID MANKURE SLURRY FERTILIZER NUTRIENTS *

Type Animal Animal Unit Manure Total Plant Plant Total Plant Avnlablg
of Unit Egquivalent . Slurry Manure Nutrient - Nutrient Rutrients Nutrients?
Procuction Live Weight Storage Slurry, -Availability soil mje:x\
Unit ™ = eccecccmcecceee- Capacity,™ . Coefficients sommecececanas
. init final mean gallons/ lbs/
R . 3/ animal soil . lbs/ lbs/ ° ° animal
. animal unit/ injected 1000 1000 unit/
------ lEs-=ve=- unit year e gals gals year
Weanling-to per 10 56 30 10 152 N .78 k3 S 26 32
Feeder head P2cs .80 =2 18 2.7
capacizty X20 .80 17 14 2.1
Feeder-to per 50 220 135 52 751 N .78 31 2% 18
Finish head P20S .30 2 18 13
capacity 20 .80 17 1% 10
Farrow-to per 433 176 2638 N .78 21 16 &2
Weanling aczive . P20S - .80 15 12 31
" souw : K20 .80 12 9.3 r{3
Farrow-to per 522 213 3180 N .78 21 16 51
Feeder active : P205 .30 . 15 12 38
sow - -  ola] .80 12 9.3 raj
" Farrow-to per 1617 : 577 830 N .78 31 26 208
Finish active P2Cs . .80 2 18 15
. sow . . 20 - .B0 17 14 1<90
- Referenczs' Depts of Biological and Agricultural Engineering, Animal Science; North Carolina Stz:e University; Jan 19
. Agrencmic Division, North Carolina Department of Agriculture
b Assxm 400-1b sow and boar on limited feed, 3-wk old weanling, S50-lb feeder pig, 220- ‘Ib market hog ‘ard 20 ptgs/sou. .
== t-month accumulaticn of marure, urine, excess water usage; does not include fresh water for flushing or lot x'unaff.
wewr Soil Injected: manure slurry m;ec'ed directly into the soil and covered xmdutely. . &
R T
 Table 17C. LAND APPLICATICK OF SWIKE LICUID MANURE SLURRY * .
Type " Animal Rate- Marure Slurry Application Rate *= Minimsm Land Area for Sturry. Application ™™
of Unit Limiting ==----cs-ccceee- soil injected---ese=ccmoeoe- == eeesessescecceeoo. soil injected-----cssmcocnooe-
pProcuction Nutrient =-=-cecceccoe-- --lbs/acre/year-==-scce=ssccees cccccccccccccccnas Ibs/acre/year-~=~==cocoae -e-e
Unit N 50 100 150 200 250 300 350 400 50 10 150 200 250 300 350 400
pacs 20 40 40 8 100 120 140 - 160 20 40 . &0 80 100 120 - 140 180
20 50 100 150 200 2.0 300 350 400 50 100 1S5S0 200 250 300 350 400
© ecsescescccenmes gallons/at:re/year ------------------------------- acres/animal um_t ----- sommmeses
Weanling-to per N 2074 4148 4221 8295 10389 12443 14516 16550 073 .037 .02¢ .018 .01S .012 .010 .DOS2
Feeder head P2CS 1129 2257 3385 4514 5843 4771 7900 9028 <13 .067 045 034 027 .022 .019 .D17
capacity K20 3401 7202 10802 14405 18004 21605 25206 28807 .  .042. .021 .014 .013 .0084 .0070 .00&0 .00S3
Feeder-t2 per N 2074 4148 6221 8295 10349 12443 14516 16350 36 .18 .12 .091 .072. .060 .0S52 .O4&S
Finish head P2CS 1129 2257 3385 4514 5&&3 771 7900 9028 A7 33 .2 17 .13 L11 .095 J08S
capacity K20 3601 7202 10802 14403 18004 21605 25206 28307 .21 .10 .070 .052 .042 .035 .030 .02%
Farrow-to per N 3111 4221 $332 12443 155535 18664 21774 24885 85 .42 .28 .21 W17 a6 L2 W
Weanling active P20S 1693 3384 5078 4771 84s4 10157 11850 13543 1.6 .78 .52 _.3% 31 28 22 .19
sow K20 5401 10802 16204 21605 27006 32407 37809 43210 L9 26 18 .12 .08 .081 .070 .0&7
Farrow-to per N 3111 6221 9332 12443 15553 18884 21774 24285 1.0 .51 3% 28 - .20 .17 .1S .13
Feeder aczive P2CS 1693 3336 5078 4771 BL&L 10157 11850 13543 1.9 96 & 47T 38 31 .27 -é
sow K20 5401 10802 16204 21405 27006 32407 37809 43210 59 .29 .20 .15 .12 .098 086 .0

Farrow-to  per N 2076 41438 6221 8255 10369 12443 14516 16550 4.2 2.1 14 1.0 B3 .59 .59
Finish aczive P20S 1129 2257 3386 4514 5643 6771 7500 5028 7.5 3.8 25 1.9 1.5 1.3 1.1
' sow K20  Is01 7202 10802 14403 18004 21405 25206 28807 2.4 1.2 .80 .60 .48 .40 .34

* References: Depts of Biolegizal & Agricultural "ngme-r.ng, Soil Sciencs, Crep Science; North Carolina St Univ; Jan

w* N fertilizaticn rate should be consistent with realiszic crop yield.
N leaching and denitrification and P20S soil immobilization unaczounted for,



o

V. Jdan. 1995

Swine Liquid Manure Slurry’ Land Application Spreadshest

633-39

This spreadshezt uses values from existing NCSU/NCDA data bases to calculate the fertilizer nutrieats, appiication
rates and land areas nezded for agronomic usage of soil incorporated swine liguid manure slurry, Values in c=lls I25-
M54 represeat inputs which nezd to be eatered to use this spreadshest. Values in c=lls D25-E54 are typical values
which may be used if more specific information is not available. If actual liquid manure slurry sutrieat analyses are
used, then a corresponding change in manure shurry volumes should also be eatered. Application rates and land areas
are caleulated for a range of fertilization rates. Actual fertilization rates based on crop yield may be eatered into e=lis
I64-166 with the results caiculated in columas C and K in Table C. The spreadshe=t also computes hed live weight
equivaleats, manure slurry storage capacitics, and estimated annual liquid manure slurry volumes to be land applied.

I 1
| Typicat Aczual |
e S |
| Wean- Feedr Farr- Farr- Farr- Wean- Feedr Farr- Farr- Fare- |
] Feed -Fin Wean Feedr Fin feecr -Fin Wean Feedr Fin ]
| per hd cap --per active sow per hd cap --per active sow l
R B e oo -
] Animal live weignz: inmizial: 10 50 10 50 ks |
| ' final: 50 220 so. 20 | ks I
l average: 38 135 33 522 1417 30 135 433 522 147 ks -1
| . ]
] Greps per year: 6 3 2 2 2 6 3 2 2 2  groeps/year i
| ' . i
| Bays per groue: 4 15 11 & 183 49 185 11 63 168 days/drow ]
I . : ) [ -
I Manure slurry aczumulation : : . |
: manure and urine: .30 (1.4 4.3 5.2 14 30 146,43 5.2 14 sals/animi/day |
1 ' excess water usage: 20 0.9 2.9 3.5 ¢ .20 S 2.9 3.5 9 sals/anizal/day |
| o total: .50 2.3 7.2 8.7 2 S0 2.3 7.2 8.7 2% gais/mimlsday |
| - _ |
| Marmire slurry density: 8.4 8.4~ 8.6 8.4 8.4 8.2 84 B84 8.2 8.4 Ibs/gallen ]
i , ' |
| Sturry starage period: 18 1 15 18 18 T183 183 183 & 123 days 1 .
l- ]
© | Mamure slurry total mutrient analysis: ]
| . Tet K: 31 031 21 21 3 3% 31 21 21 31 es/1000 gals |
] NM3N: & & 6 & 63 & & 6 & & zrwrNern |
| p2cs: 3 15 2 2 2 15 15 22 bs/1000 gals |
] K20: 1717 12 17 17 17 12 12 17 ixs/1000 sals |
] - |
| organic N mineralizaticn rate: .50 .50 .50 S0 .50 L +50 .50 .50 .50 .s0 { .
[
| Plant rutrient availability csefficients: (from apelication methed box} . . I
| N .86 .66 ".56 .86 .66 < TS - B |
] p2cs:. .75 .75 .75 .75 .75 5.5 7S TS .TS i
I X20: .75 ST TS TS LTS 5 TS TS TS ]
| |
| & . ]
| | Aselication method: NE3N  ==cocec-ee-e- H-=eo=moomooeo- PEX | ¢ - |
] | soil injeczien: .95 72 .78 .3 .73 .3 o.e0 | | . R X 224 = lbs/acre-inch | |
I 1 soil incsrs: .75 L6 LS 86 68 88 TS ] ] prm x 0.2244 = lbs/aere-inch | |
| ] broadzast: .35 A1 8T W4T et e W70 | ] Ibs/1000 sals x 27.154 = (bs/acre-inch | |
| irrigaticn: .ZS G40 3% 3 36 6 m | b — |
| : l
1 |
Crep fer<ilization rate: N: 50 les/ac/yr |
| P20s: 29 Iks/ac/yr |
20: sa ts/ac/yr
I xzo: ts/acy B

Scoll down for resuits.
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Table 17B. SWINE LICUID MAKURE SLURRY FERTILIZER NUTRIENTS ¥ -7
Type Animal Animal Unit Manure Total Plant Plant Total Plant Availat ™
of Unit Eguivalent sturry Manure Nutrient HNutrient Nutrients Nutrient:.
Procuczion Live Weight Storage Slurry, Availability soil incorpora.
Unit ™ = eecccececececon- Capacity,™™ Coefficients = ===-=cccccecece..
. init final mean gallons/ lbs/
23/ animal soil lbs/ lbs/ animal
. animal unit/ incorporated 1000 1000 it
------ lbg==n==- unit year hulnaid gals gals year
Weanling-to per 10 50 30 10 152 N -84 3 20 3.1
Feeder head paos 75 2 17 2.5
capacity X20 .75 17 13 2.9
Feeder-to per 50 220 135 52 751 L} B 21 20 15
Finish head P20S .75 2 17 12
capacity K20 75 17 13 9.8
Farrow-to per 433 176 2638 ] 56 21 13 3
Weanling active P205 750 15 11 5
sou 0 ] ‘12 8.7 =
Farrow-to per . 522 213 3180 ] .66 21 13 &3
Feeder Tive pP2os .75 15 11 3s
. sow 20 .75 12 8.7 rid
Farrow-to  per 1417 577 8430 N &6 X2l 20 17s
Finish active P20S .75 22 17 143
.  soW K20 T35 17 13 112

- Refermcs. Depts of Biotogical and Agricultural Engineering, Animal Science;
: . Agroromic Division, North Carolina Department of Agriculture .
- Assuna 400-1b sow ard boar on limited feed, 3-wk old weanling, 50-1b feeder pig, 220- b market hog and 20 ptgs/sau/m

North Car-alma State Umversxty, Jan

==+ g-gonth accunulation of manure, urine, excess water usage; does not include fresh water:for ‘flushing or lot runoff. -
*=** Soil Incorporated: surface spread marure slurry plowed or disked into soil within 2 days. Dor
Table 17C. LAND APPLICATION OF SWINE LIGUID MANURE SLURRY *
Type Animal Rate- Marure Slurry Application Rate ** Minimm Land Area for Slurry Applicatien ™
of Unit Limizing e-ese=mceeceecw= soil incorporated--s--csssccss ecco-ocsoeoccooe. soil incorporated---so-sscoso-
Production Nuzrient =----eccec-wo-ee lbs/acre/year--=c=ssssmsssecs cccesos c=-=---e--=lbs/acre/year----omssooncooo-
Unit ] 50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 4&CO
P2Cs 20 40 &0 30 100 120 &0 160 20 40 ° & 8 100 120 140 &
20 50 100 150 200 ZSO 300 350 400 S0 100 150 200 250 300 350 4&Q0
T .. eesssececece-e- gallons/acr /year ------------------------------- acres/animal unit-c---eo--e-s-=
Weanling-to per ] 2477 4943 7414 $BES 12357 14828 17259 19771 .061 .031 .020 .015 .012 .010 .0088 .0077
Feeder head P20S 1204 2408 3611 4815 6019 7223 8426 9430 .13 .08 .042 .032 .025 .021 .018 0%
capacity K20 3841 7632 11523 15363 15204 23045 26886 30727 .040 020 .013 .005% .0079 .00&5 .DOSS .0045
- Feeder-to per N 2471 4943 T4L 9885 12357 14828 17259 19771 20 .15 .10 075 081 .DST (043 032
" Finish head P2035 1204 2608 3611 4815 6019 7223+ 8426 €30 42 31 .21 .18 .12 .10 .089 0T
capacity k2D 3841 7632 11523 153&3 19206 23045 28885 30727 .20 .098 .0&5 .04% .03% .03 .028 .0zt
Farrow-to per N 3707 7614 11121 14828 18535 22262 25949 29656 J1 38 26 18 .16 .12 .10 L0s
Weanling active P2CS 1806 3611 5417 7223 $028 10834 12640 14445 1.5 .73 W49 37 .29 W26 .21 WU
sow K20 5761 11523 17284 Z3045 28807 34588 40329 46090 LS5 23 .15 .11 092 L0786 L0685 .OSI
Farrow-to per N 3707 7474 11121 14828 18535 22202 25949 29656 86 W43 29 W21 17 L1 12 LT
Feecer active P20S 1806 3811 5417 7223 9028 10834 12540 14425 1.8 .28 .59 .4 35 .29 .28 .77
sow  Kz0 5761 11523 172%& 23045 2B807 34543 40329 46050 S50 .28 .18 16 11 o922 07 W
Farrow-to per N 2471 4543 74ih 9885 123ST 14828 17259 19771 3.5 1.7 1.2 .87 .70 .S58 .50 |
Finish active PZZS 1204 2408 3671 4815 6019 7223 84286 9450 7.2 3.5 2.4 1.8 1.6 1.2 1.8 !
sow 20 3841 7632 11523 15363 19204 23045 28386 3077 2.2 1.1 .75 .5 .45 .37 .22 .

* References: Depts of 3iolegical 2 Agr: ieultural Engineering, Soil Science, Crsp Science;

== N fertilization rate should be consistent with realistic crep yield.
N leaching and cdenitrificaticn and P2CS soil jmmcoilization unacssunted for.

North Carslina St Univ; Jan
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. Swine Liguid Manure Slurry Land Application Spreadsheet

~

- This spreadshest uses values from exasting NCSU/NCDA data bases to caleulate the fectilizer nutrizats, application
" rates and land arzas nes=ded for agronomic usage of broadeast swine liquid manure slurry.  Values in e=is I25-M54
represeat inputs which ne=d to be eatered to use this spreadshest. Values in czlls D25-H54 ars typical values which
may be used if more specific information is not available. If actual liquid manure slurry outrieat apalyses are used,
thea 2 corresponding change in manure slurry volumes shouwld also be eatered. Application rates and land areas are
cleulated for a range of fertilization rates. Acrual fertilization rates based on op yield may be extersd into cslls 164
166 with the results caleulated in columps C and X in Table C. The spreadshest also computes herd live weighr
equivaleats, manure slurry storage capadiies, and estimared annual liquid manure slurry volumes to be land applied.

l =
I Typical Aczual I
e 1
I Wean- Feedr Farr- Farr- Farr- Wean- Feedr Farr- Fars- Farr- ]
I Feed -Fin VWean Feedr Fin Feecr -Fin Wean Feedr Fin I
i per hd cap =-per active sow per hd cap --per ac:ive scu I
R e e e !
| Animal live weight: initjal: 10 50 10 so 13 I
| tinal: 50 220 50 220 lbs ]
| : © average: 30 135 433 522 1417 30 135 433 S22 1417 ks |
I I
| Groes per year: & - 3 2 2 2 6 3 2 2 2  srops/year |
I ’ . |
| bays per group: 49 105 11 &3 1&3 49 105 11 & qer days/group ]
i ' |
I Marzre slurry ac=mutation: |
manure ond urine: .30 - 1.4 4.3 5.2 14 30 1.4 43 52 12 sals/animal/cay |
‘ excess water usage: .20 .9 2.9 3.5 9 .20 .9 2.9 35 9  sals/animal/cay |
1 tozal: S0 23 7.2 8.7 = S0 2.3 7.2 87 gals/anizal/day |
l |
| Marure sturry demsity: 8.4 8.4 8.4 8.4 8.4 8.4 8.4 84 8.4 8.4 Iks/sallon |
] |
| sturry storage perioc: 1= 183 1@ 1313 1B 1@ 1 1@ 183 days 1
| ' ' |
| Marure slurry total musrient analysis: }
| Tot K: 313 21 21 AN 31 31 21 21 31 (ns/1000 gals ]
| NH3N: & & &8 &8 6 € &6 & 6 & %ot Koer tkn ]
i P20s: 2 2 15 15 22 2 2 15 15 2 (bs/1000 gals |
| K2o: 7 17 12 w2 17 7 1712 12 17 ibs/1000 gals |
x , , | ,
| orsanic X mineralizatien rate: .50 .50 .50 .50 .50 S0, 50 .50 .50 .50 {
|
| Plant nutrient availability ccefficients: (from application method box) i
| N A B4 R B Y NS S TS VT Y ]
| P28S: .70 .70 .70 .70 .70 20 .70 .70 .70 .70 |
| x20: .70 .70 .70 .70 .70 0 70 ™ L7 |
| : |
I ¢ - |
| | Applicaticn method: KHIN  -coccmeceeee- Neommoooooon-- Pex [ ¢ - 7 |
| | seil injeczion: .55 .78 .78 .78 .78 .78 .30 | | . R x 2246 = Ibs/acre-inch | |
I 1 soil incors: .73 56 86 66 88 %6 TS | ] PP x 0.2225 = lbs/acre-inck | |
11 breadsass: .35 L1 AT AT LT s 7D | ] UBs/1000 gals x 27.154 = (hs/acre-inch 1]
11 irrigation:  .2S 36 360 36 36 .3 .70 | L 4 ]
| = : l
) |
‘rop ferzilization rate: N: e tbs/ac/yr |
PzoS: 20 Lbs/ac/yr |
XZ0: 50 I&s/ac/yr l

L

Scoil down for resulits.
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Table 17B. SWINE LIGUID MAKURE SLURRY FERTILIZER NUTRIENTS * ’ .
Type ' Animal Animal Unit Manure Total Plant Plant Total Plant Availablas
of Unit Egquivalent Slurry Manure Nutrient Nutrient Nutrients Nutrients.
Procuczion Live Weight Storage Slurry, Availability . broadcast’
Unit ™ 0 eeeeecccesceees Capacity,™" Coefficients = e-c-ecessseesss
. init final mean gallons/ lbs/
3/ animal broadeast tbs/ Lbs/ animal
. animal wnit/ - 1000 1000 wit/
------ lbgeeee~- wnit year gals . gals year
Weanling-to per 10 50 30 10 152 N 41 31 12 1.9
Feeder head P2cs .70 2 16 2.4
capacity 20 .70 17 2 1.8
Feeder-to per 50 220 135 82 - 731 N .41 31 12 9.4
Finish head P20S .70 22 16 12
capacity x20 .70 17 12 $.1
Farrow-tc  per 433 - - 176 2638 | .61 21 8.3 =
Yeanling active - pP205 .70 15 10 27
sow 20 .70 12 8.1 21
Farrow-to per 22 213 3180 N .41 T2 R 25
Feeder active : P20s .70 15 10 =
;  sSou X20 .70 12 8.1 25
Farrow-to  ° per 1417 577 8£30 N A1 3 2 -] 18
Finish active - : - P20S .70 2 6 T 1%
.. sow 20 .70 17 i _‘12 108

- aeferencu. Depts of Biological ard Ag

- . Agronamic Division, Nerth Carslima D

- Assuna :.ao-u: sow and boar on limited feed,
vr* s-sonth sccumulation of menure, urine, excess water usage;

wewe Broadease:  surface spread mamure slurry mcovered for 1 month or Lcnger.

-riet hog ad 20 pigs/sow, _{

ricultural Engineering, Animal Science; North Carolina State Umvcr:xty, Jan 19
eparwent of Agriculture

Z-wk old weanling, 50-1b feeder pig, 220- Lb
does not "include fresh water fer fltzhmg or lot nmff.

- esa

2o s wts

.... Table I7C. LAND APPLICATION OF SWINE LIGUID MANURE SLURRY *

Type Animal Rate- Manure Slurry A.pphntwn Rate - Minimm Land Area for Slurry Application **
of Unit Limiting e---c-===-=-- -m—=- TomoosesssTome T e
Production Nutrient =-----seo-e- -----LB/acrelyear""f""""" Smosessenecces ---lbs/acre/year-----=- ooeTesetT
Unit N ° S0 100 150 200 250 300 350 400 50 100 150 200 250 300 350 &C0
P20S 20 - &0 60 8 100 120 140 160 20 48 &0 20 100 120 348 180
. 20 - S50 100 150 zcn 250 300 350 400 S0 100 150 200 250 300 350 &L0
Temommemes f-----_sallm/ac"elvear ------------------ smseseseeses acres/animal wnit------- Bttt
Weanling-te per | 4Lo08 én'lé 12025 16033 20041 24049 28058 32066 .038 .019 .D13 .0055 .0076 .0045 .005&4 .00&7
Feeder head P2CS 1290 2580 3849 515§ 644P 7739 9028 10318 .12 .0S9 .03% 029 .02¢ .020 .017 .01S
cagacity KO 4115 8230 12346 16481 20575 244691 28307 32922 037 .018 .012 .0052 .0074 .0061 .00S3 .0B&S
Fesder-to per N .4008 8016 12025 16033 20041 24049 23058 32065 .19 09 - 082 047 037 @31 027 .05
Finish hesd P205 - 1290 2SB0 3847 S515F 669 7735 9028 10318 .58 .29 .19 .15 .12 .057 .0&3 .03
‘capacity K20 4115 8230 12346 16481 20576 26451 28807 32922 .18 091 061 D46 036 .030 .025 .0
Farrow-to per N 6012 12025 18037 26049 30062 35074 42086 48059 &b 22 .15 .11 .p88 073 .0&3 LU
weanling active P205 1935 3869 5804 7739 9673 11608 13543 15477 1.4 .53 45 3% 27 Z=m .9 WT7
sow K20 6173 12346 18518 24551 30864 37037 43210 49383 A3 .21 L1600 .11 .08s 07T L0681 OS2
Farrow-to per N &012 12025 18037 24049 30062 356074 42086 43099 S3 .26 .18 .13 .11 .p8s 076 O&
Feecer accive P20S 1935 3369 5804 7739 9673 11608 13543 15477 1.6 B2 S5 w1 B o.2zr B LA

sow K20 6173 12346 18518 24491 30864 37037 43210 49333 - .52 .26 .17 .13 .10 086 078 T

Farrow=-%o per N 4008 2016 12025 16033 20041 26049 28058 32066 2.2 1.1 T’ 56 W43 38 31 -

Finish active PZ05 1250 2530 " 3B&F 5159 649 7739 9C28 10338 6.7 3.3 2.2 1.7 1.3 1.1 .56
K20 4115 BZ30 12346 16461 20576 26691 28807 32922 2.1 1.0 .70 .82 .42 .35 .30 -7

SO

* Refersnces: Depts of Bioclogical & Agri icul
w ¥ ferzilization rate should be consistent wit!
N leaching and denitrification ard PZ0S soil ijomesi

tural Engineering, Soil Science,
n realistic crop yield.
lization unacssunted for.

Cres Scien

ce; Norzh Carolina St Univ; Jan
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- Swine Liquid Manure Slurry Land Application Spreadshest

* This spreadshes: uses values from existing NCSU/NCDA data bases to caleulate the fertiizr nutrieats, application
rates and land areas ne=ded for agronomic usage of irrigated swine liquid manurs slurry. Values in e=lls 125-M354
represest inputs which nesd to be eaterzd to use this spreadshest. Values in calis D25-HS4 are typical values which
may be used if more specific information is oot available. If acteal manure slurry putrieat analyses are used, thea a
.corresponding change in manure slurry volumes should also be eatered. Application rates and land ar=as ars
calculated for a range of fectilizarion rates. Actual fertilizarion rates based on cop yield may be eatersd into c=lls 16+
166 with the results caleulated in columns C and K in Table C. The spreadshest also computes herd live weight
eguivaleats, manure slurry storage capacities, and estimated annual liquid manure shury volumes to be land applied.

H ol
I Typical Aczual |
et meememmmemcmsecs e I
] Wean- feecr Farr- Farr- Farr~ Wean- Feedr Farr- Farr- Farr- | .
| - : Feedr -fin Wean Feed Fin Feedr ~Fin Wean Fesdr Fin |-
| per hd cap --per active sow per hd cap --per active scw I
[ oeecmseneneneeees OOV S o s P B —
] Animal live weight: initial: 0 50 10 S0 lbs |.
] final: S0 220 50 220 Ibs |
| average: 30 135 433 522 1417 30 135 435 522 1437 ks l
| : . ,
| Growes per year: é 3 2 2 2 6 3 2 2 2 grops/yer
| Pays per grmp: &9 105 11 & 168 49 105 11 & 1683  days/srep l
R | .

© 0 Manere slurry ac=mulation:

marure and urine: 30 ‘1.4 43 5.2 14 S0 1.4 43 5.2 1% gals/animl/cay
excess water usage: .20 £ 2.9 35 -9 -20 .9 2.9 3.5 9  sals/anizal/day
8.7 8.7

]
] totat: .50 23 7.2 8. 2 S0 23 72 e 2% gals/animal/cay |
| : K : ]
| Marure slurry densicy: 8.4 8.4 84 2.4 8.4 8.4 8.4 3.4 3.4 2.4 Iks/zallon |
- ‘ i ) N - I
| Slurry storage perisd: pR-c RN« SR T« St < S <4 1T 1E 1S 18 1S days |
] |
_ 1 Marwre slurry total nutrient analysis: |
1 Tot N: &35 &5 557 S57 &5 ©5 =5 557 557 &5 bs/acre-inch |
| RZN: &S 8 &8 & & & & & & & ZtotNor i |
l pP205s: 602 602 401 &01 602 602 602 401  &01 402 Ibs/acre-incs [
| K20: C4AT1 47T 316 314 471 471 334 314 TT O Abs/acre-iner |
| - |
| Organic X mineralization rate: .50 .50 .50 .50 .50 S50 .50 .50 .50 .g0 |
1 : . |
] Plant mutrient availability ccefficients: (from application methed box) ]
| N: 34 36 26 34 3 s 7 7 7 A 12 |
] p20os: .70 .70 .70 .70 .70 70 70 .70 700 .70 I
i o: .70 .70 .70 .70 .70 70 .70 .70 .70 L7 I
! : I
1 - 1 |
] | Applicazion sethed: NH3N emersmcvonnas Nos==ooooocoee P | r 1 |
] | soil injeczien: .95 .78 .78 .78 .78 .73 .o ] | -2 x 22%6 = Ibs/acre-inch | ]
1 1 seil inczre: .75 A5 46 86 46 &6 TS| ] pom x 0.22%8 = lbs/acre-inch | |
1 broadzass: 35 Lt et L8t et et 70| | Ubs/1000 sals x 27.154 = Ibs/acre-ineh | |
N irrigation: .2 36 36 3% 36 36 ] b= :
1 - ! I
' |
Irep fertilization rate: N: 50 tbs/ac/yr ]
| pzes: 20 tbs/ac/yr ]

. 50 lbs/ac/yr

|L xz0: 4 Y J]

Scoll cowa for resuits.
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Table 178. SWINE LICUID MAKURE SLURRY FERTILIZER NUTRIENTS * .

Type Animal -
of unit
Procuction
Unit ™
Weanling-tc per
Feeder . . head
capacity
Feeder-to per
Finish head
capacity
Farrowsto per
Yeanling aczive
: . sov
Farrowsto ,  per
Feedér active
: sSou
Farrou-to per
~Finish active

S0oW

Animal Unit Marure Total Plant Plant Toral Plant Available
Equivalent Slurry Marure Nutrient Nutrient Nutrients Nutrients "~

Live Weight Storage Sturry, Availabilicy irrigazed’
--------------- Capacity,™™ per animal Coefficients B et

init final mean unit/year tks/

: ft3/ emescesseoos irrigated lbs/ tbs/ animal
. animal acre- bdd acre- acre- unic

""" lbg====-- unit gals inch inch inch Yyear

16 S50 30 10 152 .0054 R 3 5 285 1.5

P20S 70 [ or &21 2.4

20 .70 475 - 330 1.8

50 220 135 52 s .028 '] 34 &35 286 7.9

P205 .70 602 &21 12

20 .70 a7 330 9.1

433 176 2538 .097 N .34 £57 191 19

. pP20S 70 401 281 v -

20 .70 314 20 21

522 213 3180 .12 N 34 857 191 pr)

‘ P205 .70 401 281 - =

20 .70 314 220 26

1417 s77 8832 .32 X 3¢ - £35 286 $1

. P20S .70 &2 .. _ & 13%

.70 105

&7 330

® geferences: Degts &f Biological
. Agrenamis Diviaion,
¥ psSimes 400-iB sow and boar on limited feed, 3-uk
*rs G-morith dcSimulaticn of manure; urine, excess uater usage;
=ewe IrFigited:. spfinkler irrigited minure slurry

and Agriciltiril Engineering, Animal Science; Nerth Carclina State Univérsity; Jan 19%
North Carolina Departwmient of Agriculture ) L
old weanling, 50-lb feeder pig, 220-1b market hog and 20 pigs/sow ,—
does not include fresh water for flushing or lot munoff.
wricovered for 1 month or {onger. DR .. -,

.
i
. T o—

‘IMS

Table i7C. LAND APPLICATION OF SWINE LIGUID MANURE SLURRY * R

Minimum Land Area for Sturty Applicazion ™

Type Animal Rate- Minure Slurry Application Raté *=
of Unit Limiting =-----see=ie-eme=sirTigated-ccssociooooooeses ceeeeeememeaseeoneesirrigated-
Procuction Nutrient e----=--=--------lbs/acre/year-=---==-- : -1bs/acre/yesr oo
Unit ' N - S0 100 1S0 200 2S0 300 . 350 400 S0 100 150 200 250 300 350 400
p2CS 20 &0 60 g0 100 120 140 180 20 &0 &0 80 100 120 1.0 160
x20 50 00 150 200 250 300 350 400 S0 100 150 200 250 300 - 350 400
------------7-----ir:_‘:eslyear-'-"""' """" == acres/animal wmAite-=cms=m-sooos
Veanling-to per X 7 .35 .52 .m0 .87 1.0 1.2 1.4 .032 .01 .D11 0080 .0054 .00S3 .0046 0040
Feeder head P20S 047 .095 .16 .19 .26 .28 .35 .38 .12 .0S% .039 .029 .026 .020 .017 .O1S
capacity K20 15 .30 .45 .81 .76 51 1.1 .2 .057 .018 .012 .00%2 .0074 .0051 .0053 .00&6
Feeder-to per N 47 .35 .52 .70 .87 1.0 1.2 1.4 .16 079 .0S3 .0&0 032 .02% .03 .020
Finish head P205  .047 .085 .14 .19 .26 .28 .33 .38 S8 .29 .19 .15 .12 .097 083 073
capacity K20 L5 300 .45 .61 W76 91 1l 1.2 .18 .0%1 061 .046 .036 .030 .025 .08
Farrow-to per ] 5 €2 .79 1.0 1.3 1.6 1.8 2.1 37 .19 .12 093 .07 062 .0S3 .05
Weanling aczive P205  .071 .16 .21 .28 .36 .43 .50 ST 1.4 .88 4S5 - .36 .27 B3 .19 07
sow K20 23 .45 .88 .91 1.1 1.6 1.6 1.8 A3 0 .21 .16 .11 .p85 071 .061 0SS
Farrcw-to per N 26 52 .79 1.0 1.3 1.8 1.8 2.1 45 .22 .15 .11 089 .O7¢ .04 056
Feeder active P20S 071 .1 .21 .28 .36 .43 .30 .57 1.6 .82 .55 &1 .3 .27 B .2
sow K20 23 .45 .68 .91 1.1 1.6 1.5 1.8 .52 .28 .7 .13 .10 .08 076 .Y
Farrow-to per N 47 .35 .s2 .0 &7 1.0 1.2 1.8 1.8 . .91 .81 .45 .36 .30 .25
Fimish  accive P20S  .047 095 .16 .19 .26 .28 .33 .33 6.7 3.3 2.2 1.7 1.3 1.1 .56
sow  X20 15 .30 .45 W81 .76 91 1.1 12 2.1 1.0 .70 .52 .42 35 300
1=

* References: Dests of Biotegical & Agriculzural Engineering, Seil Science, Crop Science; Nerzh Carslina St Univ; Jan
w= N ferzilization rate should be

censistent with realistic crep yield.

N leaching and denitrification and 2208 soil immobilizatien unaczcunted for.

|

-~ .

\



[

Rev. July 19986 633-45

Swine Anaerobic Lagoen Liquid Land Application Spreadsheet

This spreadsheet uses values from existing NCSU/NCDA data bases to calculate the fertilizer nurrients, application rates and
land areas needed for agronomic usage of irrigated swinc anacrobic lagoon liquid. Values in czlls J25-P56 represent inputs
which need to be entered to use this spreadshest. Values in cells C25-156 are typical values which may be used if more spedific
information is not available. If acrual lagoon liquid nutrient analyses are used, then a corresponding change in lagoon liquid
volumes should also be entered. Application rates and land arcas are calculated for a range of ferilization rates. Actual
fertilization rates based on erop yield may be entered into cells J66-J68 with the results calculated in columns W and AE in
Table C. The spreadsheet also computes herd live weight equivalents, lagoon capacities, and estimated annual lagoon lignid
volumes to be land applied.

f -

] Typical Actual |

T OSSR

] Wean- Feedr Gilt Boar ----farrow-to--- Wean- Feedr Gilt Boar ----Farrow-to---

] Feedr -Fin Dev Stud Wean Feedr Fin  Feedr -Fin Dev Stud Wean Fesdr Fin

O per head cap----- -per active sow-  ----- per hesd cap----- -per active sow-

l .........................................................................................................................

| Animal (ive initial: 10 50 50 250 10 50 S0 250 lbs

| weight: final: 50 220 250 550 50 220 250 550 lbs I

] mean; 30 135 150 400 433 522 1417 30 135 150 400 433 522 1417 Lbs

|

| Grows per year: & 3 2 1 2 2 2 é 3 2 1 2 2 2 grouss/yr

| |

| bays per grow: 49 105 140 345 1 a3 163 49 105 140 365 11 & 168 days/prow |

I . |

| Lagoon liquid capacity: (does not include freeboard or 25-yr storm storage) |

| design treatment: 30 135 150 200 289 343 1417 30 135 150 200 2B & 1417 ft3/an cao |

] sludge storage: 15 63 75 100 144 174 708 15 68 75 100 4 174 708 ft3/en cap

] temporary storage: 15 68 75 200 217 251 78 15 &8 75200 217 261 708 $t3/an cap

| 60 270 300 500 650 7E3 2m33 60 270 300 500 6450 7ES 2833 ft3/an cap

|

| Lagoon iquid sccumulation:

] marure and urine: .30 1.4 1.5 4.0 4.3 H) 1% 30 1.4 1.5 4.0 4.3 5 14 gal/an/day

I exces:t water usage: .20 .9 1.0 2.7 2.9 3 9 200 .9 1.0 2.7 2.9 3 S gal/any/cay

| surface rain surplus: .11 .5 S04 18 2 5 .11 .5 SO 14 1.6 2 5 sal/an/day
total: .41 2.7 3.0 8.1 &.2 1" rad 81 2.7 30 8.1 8.8 n" 29 gal/an/day

Lagoon liquid total nutrient analysis:
Tot K: 136 136 134 &8 91 91 136 136 136 136 68 91 91 136 lbs/ac-in

] NR3R: &2 B R R R 2 & R & & 2 & 2 2 INortkn]
P205: 53 53 53 26 35 5 53 53 53 53 25 a5 35 53 lbs/ac-in

o: 133 133 133 67 &9 &9 133 13 1 13 &7 a9 89 133 Ibs/ac-in

| org M mineralizat rate: .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .o .50 .50

Plant nutrient availability coefficients: (from acolication method bax)

l X: .50 .50 .50 .50 .50 .50 .50. .50 .50 .50 .50 .50 .50 .50
] Pees: .70 .70 .70 .70 .70 .70 .70 0 .7 .70 .70 .70 .70 .70

o: .7 0 .70 .70 .70 .70 .70 0 .70 .70 .70 .M .70 .70
= -
| Application method NHBN =-e-ceeeceecoecenn. Nooooomommnccccnnan. P | I - ]
| soil injection: .95 .87 .87 .&7 .&7 .87 .87 .&7 .80 | ] 2 x 2266 = |bg/acre-inch
| soil incorp: .85 7% .79 7% 7% .7%% .79 .79 75 | I P x 0.2266 = lbe/scre-inch
] broadcast: 45 &b &b .eb  bb M b5 46 .70 | | 1b8/1000 gals x 27.154 = lbe/acre-inch |
] irrigation: .50 .50 .50 .50 .50 .50 .50 .50 .70 | e —

J

':
| croo fertilization «: 50 tbe/ac/yr |
| rate: P205: 20 tba/ac/yr |
| X20: 50 Ibs/ac/yr |
L J

Scroll down for results.
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Table 188. SWINME ANAEROBIC LAGOON LIQUID FERTILIZER WUTRIENTS *

Type Animsl Animsl Unit Yotal Anserobic Total Lagoon Plant. Plant Total Plant Avai
of Unit Equivalent Lagoon Liguid Liquid Mutrient Nutrient Nutrients Nutrie
Proaxction Live Weight Capacity, surplus ™~ Avsilability irrigate.
Unit ™ = ecacceccceccace- 3/ per animal Coefficients = =ececscccccacacan
init final mean animal unit unit/yesr Ibe/
cemccccccmnmcons cocccessecn= irrigated lbe/ lbe/ animal
single 2-stage scre- evy acre scre unit/
------ |bg------" gtage 1st + 2nd gals inch inch inch yesr
Veanling-to per 10 50 30 60 &5 15 191 .0070 N .50 136 &3 &2
Feecer head p205 .70 53 17 26
capacity 20 .70 133 93 b
Feecer-to per S0 220 135 270 200 70 927 .03 N .50 1346 68 2.3
Finigh head p205 .70 s3 37 1.3
capacity ) K20 .70 133 g3 3.2
Gile 50 250 150 300 225 75 1015 .037 N .50 136 63 2.5
Developmt htnd p205 .70 53 37 1.4
capacity : K20 .70 113 93 3.5
Scar stud per 250 550 400 500 375 125 2959 .1 N .50 &8 34 3.7
head P205 .70 26 19 2.0
capacity . 20 .70 67 &7 5.1
Farrow-to per 433 &50 435 215 3203 .12 N .50 91 45 5.4
Ucunlmg sctive P205 .70 35 s 2.9
e SOM K20 .70 .14 &2 7.3
Farrow-to  per S22 7B 523 260 381 .14 ] " .50 91 %S 6.5
Feeder Tive ) pP205 .70 35 25 3.5
sow : K20° .70 ' &9 62 2.8
Farrow-to per 1417 2833 2125 708 10478 .39 N .50 136 68 26
Finish active P205 .70 53 - 37 14
sou . k0 .70 © 133 g3 %

* References: Depts of Biological and Agricultursl Engineering, Animal Science; North Carolina State University; dJen 1990
Agronomic Division, Morth Carolina Department of Agriculture
** Assumes 400-1lb sow ard boar on limited feed, 3-wk old weanling, 50-lb feeder pig, ZZD-lb market hog and 20 pigs/sc
*vv Estimated total lagoon liquid includes total liquid marwre plus aversge annual rainfall surplus incidental to lagc
surface; coes not sccount for seepage. R
wwwe Irrigated: sprinkler irrigated liquid uncovered for 1 month or longer.

Table 18C. LAND APPLICATION OF SWINE ANAEROBIC LAGOON LIQUID *

Type Anizsl  Rate- Lagoon Liquid Application Rate ™* Minimm Lard Area for Liguid Aaplacation -

of Unit Limiting =---cccc-cerecccee irrigeted---==cc--scroncoes se-cesccsccccacacaes irrigateg----ccscsmccone- -
Procuction Nutrient ------m---eeeoo- lbs/acre/year--=o=cc==cooceos soesseessomoseneas lbs/acre/year

unit X 50 150 200 250 300 350 400 S0 100 150 200 250 300 350 400

P05 20 60 80 100 120 140 160 20 40 40 80 100 120 10 &0

20 50 150 200 250 300 350 400 50 100 150 200 250 300 350 &00

secnsscaccccaces -inchu/ynr ----- see-ecessece  msseccoce it ocres/rnnl nit--esesoemooen-

Weanling-to  per ! .73 . 9 3. . . . .00%6 ,0043 0032 .0026 .0019 .0016 .0014 .0012

.013 .0065 0043 ,0033 0026 .0022 .0019 .0016
.013 .00&6 .0044 .0033 .D026 .0022 .0019 .0016

047 023 016 .012 .D0¥3 .0072 .00&6 .0058
063 021 .016 .013 .011 .0090 .0079
05 032 .021 .016 .013 .011 .0091 .0080

.051 .025 .017 .013 .010 .0025 .0073 .00&&
069 .035 .0 .017 .04 .012 .00%9 .0C%7
.070 .035 .023 .017 .0%14 .012 .010 .0087

Feecer hesd P205 54
capacity K20 54

Feeder-to per N .73
Finish head P205 .54
capecity K20 .54

Gile per X .73
Develogt head P205 .54
capacity K20 .54

+ & 9
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1.5
1.1
1.1
1.5
1.1
1.1
1.5
1.1
1.1
2.9
2.2
2.1
2.2
1.6
1.6
2.2
1.6
1.6
1.5
1.1
1.1

Boar per N 1.5 . 2. . . . . 1 12 074 .037 .025 .019 .015 .012 .011 .0O%3
Stud hesd P2CS 1.1 . 7.6 8.5 .10 .050 .0% .025 .020 .017 .014 .013
capecity K20 1.1 2. . . % 7 8.6 S10 .051 .034 .025 .00 .017 015 .013
Farrow-to per N 1.1 2. . . . b 7.7 8.8 .11 .0S4 .03 .m27 021 .018 015 013
i i B 1. . . . 9 S.7 6.5 .15 .073 .049 .036 .029 .024 .021 .01
Ueanling 8t e 'g .go . . . . B 5.6 6.4 218 073 &9 .037 .029 .024 .021 .018
F - N 1.1 2. . . . 6 7.7 8.8 A3 .065 .43 032 .026 .022 .018 .D16
Sreoer active P20S 81 1. N . . .9 5.7 6.5 .18 .088 _059 .04k .035 .029 .025 "2

sow K20 .80 1. . . . 8 5.6 6.4 S8 .088 .059 .04k .035 .029 .025

F -t N 3. . . . 4 5.1 5.9 53 .26 .18 .13 .11 088 .OTSC

Sinisn active P205 .56 1. . . . 2 3.8 43 T .36 26 .18 e .12 .10
sow K20 54 . . . . . 3. 4.3 T2 36 2% 18 L% W12 W10 .o

meaf) NNW NN ?lblb ~2ed\) cAcAfN) ~AeapN)
NN WL Ll b"*\ﬂ NN NN DN
A0 NS NN WWO —2NO —=NO -2NO
NOW WU A Ny NNW NN N

* References: Depts of Biological & Agricultural Engineering, Soil Science, Crop Science; North Carolina St Univ; Jan 1990
e § fertilization rate should be consistent with realistic crop yield,
X leaching and denitrification and P205 soil immooilization unaccounted for.
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Swine Anaerobic Lagoon Liquid Land Appilication Spreadsheet

This sprcaa.shc:t uses values from existing NCSU/NCDA data bases to calculate the fertilizer nutrients. application rates and
land areas needed for agronomic usage of soil injected swine anacrobic lagoon liquid. Values in cells J25-P56 represent inputs
which need to be en:zred to use this spreadshest. Values in cells C25-156 are typical values which may be used if more specific
information is not available. If actual lagoon liquid nutrient analyses are used, then a corresponding change in lagoon liquid
volumes should also be entered. Application rates and land areas are calculated for a range of fertilization rates. Actnal
feruilization rates based on crop yield may be entered into cells J66-J68 with the results calculated in columns W and AE in
Table C. The spreadsheet also computes herd live weight equivalents, lagoon capaditics, and estimared annual lagoon liguid

volumes to be land applied.
4 1
] Typical Actual ]
e annn I rma L e L e L LR i |
| Wean- Feedr Gilt Boar ----farrow-to--- Wean- Feedr Gilt Boar ----Farrow-to--- . |
| Feedr -Fin Dev Stud Wean Feedr Fin Feedr -Fin Dev Stud Uean Feedr Fin ]
I per head cap----- -per active sow-  ---=- per hesd cap----- -per active sow- |
_________________________________________________________________________________________________________________________ I
Animal live initial: 10 S0 50 250 10 50 50 250 lbs }
] weight: final: 50 220 250 S50 50 220 250 S50 lbs |
] mean: 30 135 150 400 433 522 417 30 135 150 400 433 522 1417 ibe ]
I
Groups per year: 6 3 2 1 2 2 2 6 3 2 12 2 2 sgroms/yr |
.Days per group: 49 105 140 365 " s 168 &9 105 140 345 1 &3 168 days/growp
I ‘
] Lagoon liquid capacity: (does not include freeboard or 25-yr storm storage)
| design trestment: 30 135 150 200 289 348 1417 30 135 150 200 289 348 1417 ft3/en cap |
} sludge storage: 15 68 75 100 &4 174 708 15 &3 75 100 &4 174 708 f:3/an cap
tesporary storage: 15 43 75 200 217 261 708 15 &8 75 200 217 2561 708 ft3/an cap
60 270 300 500 450 7E3 2833 60 270 300 S00 650 7ES 2833  ft3/an cap
| Lagoon liquid sccunulation: '
marure and urine: .30 1.6 1.5 4.0 4.3 5 % 30 1.4 1.5 4.0 4.3 5 14 gal/sn/day
excess water usage: .20 9 1.0 2.7 2.9 3 9 L2009 1.0 2.7 2.9 3 9 gal/aryday
surface rain surplus: .11 5 S 1.4 1.8 2 5 .11 .5 S 14 1.8 2 S gal/anv/day
total: .61 2.7 3.0 &.1 8.8 1 29 b1 2.7 3.0 8.1 8.8 11 29 gal/an/cay
l . .
| Lagoon liquid total nutrient analysis:
| Tot X: S.0 5.0 5.0 2.5 33 3.3 5.0 5.0 5.0 5.0 2.5 3.3 3.3 5.0 lb/1000gal
| NH3N: B2 R R R R R & 2 OR R R R R B ZNortknl]
| P205: 1.9 1.9 1.9 1.0 1.3 13 1.9 1. 1.9 1.9 1.0 1.3 1.3 1.9 tb/1000gal ]
| K0: 4.9 4.9 4.9 2.5 33 3.3 4.9 4.9 4.9 4.9 2.5 3.3 3.3 4.9 ib/1000gal |
| ' |
| org N mimeralizat rate: 50 .50 .56 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50
I
| Plant rutrient availability cpefficients: (from application method box)
| N: .87 .87 .87 .B7 .7 _ .87 .&7 .87 .87 .87  .& .87 .87 .&7
| P2cS: .30 .30 .20 .20 .30 .8 .%0 .80 .80 .30 .0 .30 .z .%
| x0: .80 .80 .80 .30 .80 .80 .20 .80 .80 .8 .20 .80 .30 .80
|
L
13 1 H
| Application method NH3N =e=ccccmsoccececons Neoomemmeoeoooooonen P | I 1
| soit injection: 95 .87 .87 .87 .87 .87 .87 .& .80 | | T x 2266 = lbs/scre-inch
! soil incorp: LI T« B « I Y s B s Y 4 75 ] ‘Per x 0.2266 = Lbs/acre-inch
| broadcast: &5 .68 b6 L4648 Lbb bbb .70 | | tbe/1000 gals x 27.154 = lbe/scre-inch |
| irrigation: o .50 .50 .s0 .50 .50 .50 .50 .70 | e {
I} ]
| croo fertilization : 50 lba/ac/yr |
| rate: P205: 20 tbs/ac/yr |
| K20: S0 ibs/ac/yr |
1 o

Seroll down for results.
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Table 188, SWINE AMAEROBIC LAGOON LIQUID FERTILIZER NUTRIENTS *

=
Type Anismal | Animsl Unit  Total Anserobic Total Lagoon Plant Plant Total Plant Avai
of unit Equivalent Lagoon Liquid Ligquid = Nutrient \Mutrient Nutrients Kutrier

Prockction Live Weight Capacity, Surplus,”™™ Availability soil inje.

Unit = R ft3/  per animal Coefficients  ee-eecesccccsee

fnit final mean anioel unit unit/year. lbe/

-------- cmeeemcs mescscemcnne soil Lbs/ Lbs/ animal

single 2-stage acre- injected acre scre wnit/

------ lbe-=---- stage 1ist ¢+ 2nd gals inch bbbt inch inch yesr

Weanling-to  per 10 S0 30 60 45 15 191 .0070 N .87 5.0 Lo <]

Feecer head P205 .80 1.9 1.6 .30

capacity K20 .80 4.9 3.9 .75

Feeder-to per 50 220 135 270 200 70§27 .034 N .87 5.0 4.4 4.0

JFinish  hesd P205 .80 1.9 1.6 1.4

capacity x20 .80 4.9 3.9 3.4

Gilt per 50 250 150 300 225 75 1015 .037 N .87 5.0 " 4

Developmt head pP205 .80 1.9 1.6 1.6

capacity K20 .80 4.9 3.9 4.0

Boar stid per 250 S50 400 S00 375 125 2959 .11 N .87 2.5 2.2 6.4

head P205 .80 97 .78 2.3

capacity K20 .80 2.5 2.0 5.8

Farrow-to per 433 650 435 215 3203 .12 N 87 3.3 2.9 - 9.3

Weanling active . p205 .80 1.3 1.0 3.3

Sou K20 .30 3.3 2.6 8.4

Farrow-to per S22 7E3S 523 260 381 .1 N .87 3.3 2.9 11

Feecer active . p205 .80 1.3 1.0 4.0

sow 20 .20 2.3 2.6 10

Farrow-to  per 1417 2833 2125 708 10478 .39 N .27 5.0 4.4 73

Finish active ~ P205 .80 1.9 1.6 16

4.9 3.9 &1

sow K20 .80

* References: Depts of Biological and Agricultural Engineering, Animml Science; North Carolina State University; Jan 19""
Agroncmic Division, North Carolina Department of Agriculture
** Assumes 400-lb sow ard boar on limited feed, 3-wk old weanling, 50-lb feeder pig, 220-lb market hog and 20 pigs/so’
v+ Estimated total lagoon liquid includes tonl liquid menure plus average amnual rainfall surplus incidental to lagc o
surface; does not account for seepage. s V4
**+ 5oil injected: lagoon liquid injected directly into the scil and covered izmediately.

Table 18C. LAND APPLICATION OF SWINE ANAEROBIC LAGOON LlQUID *

Type Animal Rate- Lagoon Liquid Application Rate ** Minimn Land Ares for Liquid Application **
of Unit Limiting -----c===-=cc--- soil injecteg----------socces soil injected----cccococacces
Production Nutrient ------cc-c-ceeeee Lbe/acre/years=-==ccccccace o-- Ibs/acre/year----sccomaccecn-
Unit L 50 100 150 200 250 300 350 400 200 250 300 350 &O0O
P205 200 40 &0 B0 100 120 140 160 20 40 &0 B30 100 120 160 180
20 50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
------------ -gallons/acre/year------=c-cnccoc meemcseccccccccoperes/animel wnit
Weanling-to  per N 11487 22974 34460 45547 57434 63921 BOLO7 91896 .017 0083 .00S5 .0042 .0033 .0028 .0024 .0021
Feeder head P205 12822 25644 38466 51288 64109 76931 89753 1.0e5 .015 .0074 .0050 .0037 .0030 .0025 .0021 .0019
capacity K20 12725 25450 38174 50899 43624 76349 89073 1.0e5 .015 .0075 .0050 .0038 .0030 .0G25 .0021 .0019
Feeder-to per N 11487 22974 34460 45047 57434 62921 BOLOT 91894 .081 .040 .027 .820 .016 .013 .012 .010
Finish head P205 12822 25644 384464 51288 64109 76731 B97S3 1.0e5 072 036 .024 .018 .016 .012 .010 .DOSO
capacity K20 12725 25450 38174 50899 £34626 76349 89073 1.0e5 .o73 JO36 - 026 .018 .015 .0%2 .010 .0091
Gile per N 11487 22974 34480 45947 57434 68921 BOLO7 91894 .028 .04 029 .02 .018 .015 .013 .O011
Developmt head P205 12822 25&4k 38445 51288 64109 76931 29753 1.0e5 079 .040 .02 .020 .016 .013 .011 0099
 capacity K20 12725 25450 38174 50899 63824 76349 39073 1.0e5 .080 .040 .027 .020 .016 .013 .011 .O%D
Boar per N 22974 45947 62521 91894 1.1e5 1.4e5 1.6e5 1.8e5 .13 .064 K3 032 .026 .021 .018 .D16
Stud head P205 25644 51288 74931 1.0e5 1.3e5 1.5e5 1.8e5 2.1e5 .12 .058 .038 .02 .02 .019 .016 .01
capscity K20 25450 S0299 74349 1.0e5 1.3e5 1.5¢5 1.3eS 2.0e5 .12 .058 .039 . . 019 017 .015
Farrow-to per K 17230 34450 51690 68521 85151 1.0eS 1.2e5 1.4e5 .19 093 .0&2 .04 037 .031 .027 .03
Weanling active P205 19233 38446 57458 74931 96164 1.2e5 1.3e5 1.5e5 .17 .0&83 056 .D&2 .033 .028 .02¢ .021
sow K20 19087 38174 57251 76349 95436 1.1e5 1.3e5 1.5e5 .17 .084 .056 .042 .034 .028 .02¢ .021
Farrow-to per N 17230 34450 51690 68921 BS151 1.0e5 1.2¢5 1.4e5 .2 .11 075 056 .045 037 .032 .028
Fesoer active P205 19233 38448 57698 74931 96164 1.2e5 1.3e5 1.5e5 .20 .10 067 .0S0 .D40 .033 .029 .°
sow K20 19087 38174 57261 76349 95436 1.1€5 1.3€5 1.5e5 .20 .10 .067 .051 .040 .034 .029 .
Farrow-t0 per N 11487 22974 34460 45947 57434 63921 80407 91894 S1 6 30 .3 .18 .15 .13
Finish active P205 12822 25644 38446 51288 64109 76931 89753 1.0e5 B2 W41 27 200 L1600 L6 12
sow K20 12725 25450 38174 50899 £3624 76349 89073 1.0e5 B2 W41 2T 27 6 e 12 Ll

v gReferences: Depts of Biological & Agricultural Engineering, Soil Science, Crop Sc'ience; North Carolina St Univ; Jan 1990
s § fertilization rate should be consistent with realistic crop yield.
N leaching arc denitrification and P205 soil immobilization unaccounted for.
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Swine Anaerobic Lagoon Liquid Land Application Spreadsheet

This spreadsheet uses values from existing NCSU/NCDA data bases to calculate the fenilizer nutrients, application rates and
land arzas needed for agronomic usage of soil incorporated swinc anacrobic lagoon liquid Values in czlls J25-P56 represent
inputs which need to be entered to use this spreadsheet. Values in cells C25-156 are typical values which may be used if more
spedific information is not available. If acrual lagoon liquid nutrient analyses are used, then a corresponding change in lagoon
liquid volumes should also be entered. Application rates and land arcas are calculated for a range of ferlization rates. Actual
fertilization rates based on crop yield may be entered into cells J66-J68 with the results calcnlated in columns W and AE in
Table C. The spreadsheet also computes herd live weight equivalents, lagoon capadities, and estimated annual lagoon liquid

volumes to be land applied.
T L}
Typical Actual |
Wean- Feedr Gilt Boar ----Farrow-to--- Wean- Feedr Gilt Boar ----Farrow-to---
| Feedr -Fin Dev Stud Wesn Feedr Fin  Feedr -Fin Dev Stud uWean Fesdr Fin |
| R TE L per head cap----- -per active sow-  ----- per hesd cap----- -per sctive sow-
Anisal live initial: 10 50 so 250 10 50 S0 250 Lbs
weight: final: 50 220 250 550 50 220 250 550 lbs
| mean: 30 135 150 400 433 522 1417 30 135 150 400 433 522 417 ik }
Groups per year: é 3 2 1 2 2 2 6 3 2 1 2 2 2 grows/yr
! 4 |
Days per group: &9 105 160 365 1 &8 168 49 105 L0 345 11 - & 168 days/grow
| Legoon liquid capecity: (does mot include freeboard or 25-yr storm storage)
design treatment: 30 135 150 200 289 348 14617 30 135 150 200 289 343 1417 {t3/an cap
siudge storage: 15 &8 75 100 14 174 T0B 15 [~ 75 100 144 174 708 $t3/an cap
teczorary storage: 15 6 75 200 217 261 708 15 &8 75 200 217 261 708 f:3/an cap
60 270 300 500 450 7B 2433 60 270 300 500 450 7RI 28X3° ft3/an cap
| Lagoon liquid accumulation:
sarure and urine: .30 1.4 1.5 4.0 4.3 S 14 30 1.4 1.5 4.0 43 5 14 gal/an/day
excess water usage: .20 .9 1.0 2.7 2.9 3 9 20 .9 1.0 2.7 2.9 2 9 gal/anv/day
surface rain surplus: .11 .5 S 1.4 1.6 2 5 .11 .5 S5 1.4 1.6 2 5 gal/an/day |
total: .61 2.7 3.0 8.1 &.38 11 29 b1 2.7 3.0 &1 8.8 1 29 sal/an/day |
Lagoon liquid total =utrient analysis:
| Tot N: 5.0 5.0 5.0 2.5 3.3 33 5.0 5.0 5.0 5.0 2.5 33 3.3 5.0 (b/1000gal
| NH3N: &2 & & 4 82 2 82 & & 2 3 & .+ & X N or tkn
P205: 1.9 1.9 1.9 1.0 1.3 1.3 1.9 1.9 1.9 1.9 1.0 1.3 1.3 1.9 [b/100Cgal
Ro: 4.9 4.9 4.9 2.5 3.3 3.3 4.9 4.9 4.9 4.9 2.5 3.3 3.3 4.9 Lb/1000gal
I : I
| org ¥ 'mineralizat rate: .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .s0 .50 .50
|
| Plant mutrient availability coefficients: (from application methad bax)
1 T o TR o S o T o B « B & B o 1 s JEY s R B B R . B « B
{ p20s: .75 .75 .75 .75 .75 .73 .T5 % o TR o T - T« T o TR o T -3
| ee: 7% 7% 7S .S . T .T I o- T o T o TR o TN o TR o TS o]
|
I 1
| Arplication method NH3K =--e----coc-ceca-ca- Nosecocemmmumscesces pex | r
| soil injection: .95 .87 .87 .87 .87 .87 .87 .&7 .80 ] | 2 x 2266 = bs/acre-inch
| soil incorp: .85 7% . . . T .7? TP T5 ] ] P x 0.2246 = [bs/scre-inch
| broadcast: .45 kb bbb bbb kb 66 &b .70 | | (bs/1000 gals x 27.154 = lbs/acre-inch |
I irrigation: .50 .50 .50 .50 .50 .50 .50 .50 70 L —
J
]
| crep fertilization N: 50 tba/ec/yr |
| rate: P205: 20 lba/ac/yr |
I K20: so Ibs/scsyr |}
1 —

Scroll down for results.
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Table 188. SWINE AMAEROSIC LAGOOW LIQUID FERTILIZER NUTRIENTS *

Type Animal Animal Unit  Total Anserobic Total Lagoon Plant Plant Total Plant Avai:
of unit Equivalent Lagoon Liquid Liguid Nutrient Nutrient Nutrients Nutrie
Proauction Live Weight Capacity, Surplus,™* Availability soil incorpo. -
Unit == eeeees cmeemena- ft3/  per animal Coetficients = =-ccececemmeno.
init final mean snimal unit unit/yesr lbey
© eeececccsscceces ewecmmcceees : soil tbe/ Lbe/ animal
single 2-stage acre- incorporsted 1000 . 1000 wnit/
------ lbs-=---- gtage 1st « 2nd gals inch e gals gals year
Weanling-to  per 10 50 30 60 &5 15 191 .0070 N 79 5.0 3.9 75
Feecer head p205 .75 1.9 1.5 .28
capecity K20 .75 4.9 3.7 .70
Feeder-to  per 50 220 135 270 200 70 927 .03 N . 5.0 3.9 3.7
Finish head P205 .75 1.9 1.5 1.4
capacity 20 o] 4.9 3.7 3.4
Gile per S0 250 150 300 225 7 1015 .037 N .79 5.0 3.9 4.0
Developmt head P205 .75 1.9 1.5 1.5
capacity . ] X20 .75 4.9 3.7 3.7
Boar stud  per 250 550 400 500 375 125 2959 .11 ] 79 2.5 2.0 5.8
hesd _ p20s e .97 .73 2.2
. capacity 20 .75 2.5 1.8 5.4
Farrow-to per 433 650 435 215 3203 .12 N .79 3.3 2.6 8.4
Weanling aczive pP205 .75 1.3 .97 3.1
© sou x20 75 3.3 2.5 7.9
Farrow-to ‘per 522 783 523 260 3BSY1 .14 N e 3.3 2.6 10
Feecer active - : pP205 e 1.3 .97 3.8
' sow K0 .75 33 2.5 9.5
Farrow-to  per 1417 2833 2125 708 1478 .39 N 79 5.0 3.9 3
Finish sctive . pP205 Ne) 1.9 1.5 15
sow . 20 75 4.9 3.7 39

*

¥ References: Depts of Biological and Agricultural Engineering, Animal Science; North Carolina State University; Jan 197
* Agroncaic Division, North Carolina Department of Agriculture
** Assumes 400-1b sow and boar on limited feed, 3-wk old weanling, 50-lb feeder pig, 220-lb merket hog and 20 pigs/so~ ‘=
*>* Estimated total lagoon liquid includes total liquid merure plus average arvuisl rainfsll surplus incigental to lagt
surface; does not account for seepage. o,
T** Soil incorporated: surface spread liquid plowed or disked into soil within 2 days. '

Table 12C. LAND APPLICATION OF SWINE ANAEROBIC LAGOON LIQUID *

Type Animal Rate- Lagoon Liquid Application Rate ** Rinimm Land Area for Liquid Application *
of Unit Limiting -c-ccscecceccca- soil incorporated-----=---=--- © eeseessecccccceae. soil incorporated---e--sceeeen
Production . Kutrient ----ccecerccec.. lbs/acre/years===cccacccccca. cesccercncnccnnaca lbs/scre/year-=-cacecccne- .-
Unit N S50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
pP205 20 40 60 8 100 120 10 160 20 &0 60 8 100 120 10 &

20 S0 100 150 200 250 300 350 400 S0 100 15 200 250 300 350 400

------------- gallons/acre/year-=-cccecnccccan cemccccacccccocageres/animel UNjtecerccccenaae-

Weanling-to per N 12681 25362 38044 50725 634046 76087 32758 1.0e5 .015 .0075 .0050 .0038 .0030 .0025 .0022 .0019
feecer head P205 13677 27353 41030 54707 6323 22060 95737 1.1e5 .014 .007C .004L7 .0035 .0028 .00Z23 .0020 .0017
capacity K20 13573 27144 40719 54252 67845 81438 95012 1.1e5 -014 .0070 .0047 .0035 .0028 .D0Z3 .0020 .0018
Feeder-to per N 12681 25382 38044 50725 3406 76087 BE763 1.0e5 .073 .037 .024 .018 .015 .012 .010 .DOF!
Finish hesd P205 13677 27353 41030 54707 &X3&3 B2060 95737 1.1e5 .068 034 .03 .017 .014 .011 .0097 .00ZS
capacity K20 13573 27146 40719 54292 67BAS 81438 95012 1.1e5 063 .34 .03. 017 .014 .011 .0098 .0085

Gile per N 12631 25382 38044 50725 63406 76087 28758 1.0e5 .080 .040 .027 .620 .016 .013 .011 .010
Develogmt head P205 13677 27353 41030 54707 48383 82080 §5737 1.1e5 076 .037 .025 .019 .015 ,012 .011 .0053
capacity K20 13573 27146 40719 54292 67345 81438 95012 1.1e5 075 037 .025 .019 .01 .012 .01 .0OV3

Boar per N 25382 50725 76087 1.0e5 1.3¢5 1.5e5 1.Be5 2.0e5 -12 .058 .39 .02% .63 .019 .017 .05
Stud head P205 27353 S4707 82040 1.1e5 1.4e5 1.6e5 1.5¢5 2.2e5 .11 .054 036 .027 .022 .018 .015 .0%%
capacity K20 27146 54252 81438 1.1e5 1.465 1.6¢5 1.9e5 2.2¢5 -11 .05 .03 .027 .022 .018 .016 .O%

sow K20 20360 40719 41077 81433 1.0e5

Farrox-to per N 19022 38044 57085 76087 95109 1.1e5 1.3¢5 1.5¢5 .17 .08 056 042 034 028 .024 .02
Weanling active P205 20515 41030 41545 82040 1.0e5 1.2e5 1.4e5 1.6e5 .16 .078 .02 .m9 .031 .026 .02 .020
1.2e5 1.4e5 1.6e5 .16 .07 .052 .039 .031 .026 .022 .020

1.1e5

-t - P v gy Y T Y NN [ P Yy [ T ey (¥ Y™ Yoy
. .

P L ed EEEMMMIMemOS G 8 08w o
F i P20 15 41030 - - - - . . . . . . . .
coer ¥ ;:: K20 20360 40719 61079 81438 1.0e5 1.2e5 1.4e5 1.6e5 .19 .095 .0&3 .047 .038 .032 .027 .
Farrow-to per N 12681 25362 38044 50725 43406 75087 8768 1.0e5 L3 41 28 21 .17 L6 W12
Finish  active P205 13677 27353 41030 S4707 68383 %2060 95737 1.1e5 77 .38 .26 .19 .15 .13 1
sow K20 13573 27148 40719 54292 67865 81438 95012 1.1e5 J7T39 .26 19 15 W13 11 s

* References: Depts of Biological & Agricultural Engineering, Soil Science, Crop Science; North Carolina St Univ; Jan 1990
** N fertilization rate should be consistent with reslistic crop yield.
N lesching and denitrification and P205 soil immodbilization unaccounted for.
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Swine Anaerobic Lagoon Liquid Land Application Spreadsheet
This spreadsheet uses values from existing NCSU/NCDA data bases to calculate the fertilizer nutrients, application rates and
land areas needed for agronomic usage of broadcast swine anaerobic lagoon liquid Values in cells I25-P56 represent inputs
which need to be cntered to use this spreadshest. Values in cells C25-156 are typical values which may be used if more spedific
information is not available. If acrual lagoon liquid nutricnt apalyses are used, then a corresponding change in lagoon liquid
volumes should also be entered. Application rates and land areas are calculated for a range of fertilization rates. Actual
fertilization rates based on crop yield may be entered into cells J66-J68 with the results calculated in columns W and AE in
Table C. The spreadsheet also computes herd live weight equivalents, lagoon capadtes, and estimated annual lagoon liguid
volumes to be land applied.

¥ L
| Typical Actual
| ................................................................................
] Wean- Feedr Gilt Boar ----Farrow-to--- Wean- Feedr Gilt Boar ----Farrow-to---
| Feedr -Fin Dev Stud Wean Feedr Fin  Feedr -Fin Dev Stud Wean Feedr Fin
s per head cap----- -per active sow-  =-=-- per head cap----- -per active sow- }
Anirml live initial: 10 50 50 250 10 50 50 250 tbs
weignt: final: 50 220 250 Ss0 50 220 250 550 §-3 |
| mean: 30 135 150 400 433 522 1417 30 135 150 400 433 522 1417 ise
Grouss per year: 6 3 2 1 2 2 2 é 3 2 1 2 2 2 grows/yr
|
| bays per grow: ‘49 105 14D 345 1 3 168 49 105 140 345 11 63 168 days/gronp
Lagoon liquid capacity: (does mot imciude freeboard or 25-yr storm storage) .
‘design trestment: 30 135 150 200 289 343 1417 30 135 150 200 289 348 1417 f:3/an cap
] sludge storage: 15 68 75 100 144 174 08 15 68 75 100 & 174 708 ft3/an cap
teexorary storage: 15 68 75 200 217 281 708 15 &2 75 200 217 281 708 ftl/an cap
60 270 300 500 650 733 2833 60 270 300 500 650 7EZ 2833 ft3/an cap
|
| Lageon licuid aczuwulation:
| mrure and urine: .30 1.4 1.5 4.0 4.3 5 14 30 1.4 1.5 4.0 4.3 S 14 gal/en/day
| excess water usage: .20 .9 1.0 2.7 2.9 3 9 200 .9 1.0 2.7 2.9 3 9 sal/an/day
surface rain surplus:  ,11 .5 S5 1.4 1.6 2 5 .11 .5 SO14 1.8 2 5 gal/an/day
] total: .41 2.7 3.0 8.1 8.8 n" ra 61 2.7 3.0 B.1 8.8 11 29 gal/an/day
Lagoon liquid total rutrient anslysis:
| Tot ¥: 5.0 5.0 5.0 2.5 3.3 3.3 5.0 5.0 5.0 5.0 2.5 3.3 3.3 5.0 lb/1000gal
| NECH: &2 R R R R OR R 2 Rk ORr 2 R OB & ZIXortn
P205: 1.9 1.9 1.9 1.0 1.3 1.3 1.9 1.9 1.9 1.9 1.0 1.3 1.3 1.9 1b/1000gsl
K0: 4.9 4.9 4.9 2.5 3.3 3.3 4.9 4.9 49 4.9 2.5 3.3 3.3 4.9 Lb/1000gal
| |
| org X mineralizat rate: .50 .50 .50 .50 .50 .50 .50 50 .50 .50 .50 .50 .50 .50 |
Plant nutrient availability coefficients: (from application method box) :
| L RN 7 N~ T V- T 7 S ¥ 3 I e N 7 N 7 SN 7 3 hb
| Pc5: .7 .2 .70 .70 .70 .7 .70 . 70 0 .70 .70 .70 .70 i |
2: .70 .70 .70 .7 .70 .70 .70 0 0 .M .70 .78 .70 .70 I
L.
r . - ﬁ |
| Application method NMEN soc-cococccnemccaan N-mmommmmeoecoccecas P& | r {
soil injection: .95 .87 .87 .87 .87 .87 .87 .87 .80 | ] 2 x 2266 = lbs/acre-inch |
soil incorp: 285 7% 79 7% . . .79 .7 75} | P x 0.2266 = tbs/acre-inch |
| broadcast: 45 L LS5 kb b b b b .70 | | 1be/1000 gals x 27.154 = lbe/scre-inch |
] irrigstion: .50 .50 .50 .50 .50 .50 .50 .50 .70 | e {
} i |
| |
| trop ferzilization : 50 Ibs/ac/yr |
| rate: P205: 20 lbs/acsyr |
] x20: 50 Ibs/ac/yr |
1 ]

Scroll down for results,
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Table 188. SWINE ANAEROBIC LAGOON LIQUID FERTILIZER MUTRIENTS *

Type Animsl Animal Unit Total Anserobic Total Lagoon Plant Plant Total Piant Avail
of Unit Equivalent Lagoon Liquid Licuid Mutrient. MNutrient Nutrients Nutrie -
Production Live Weight Capacity, Surplus, ™" Availability broadc.
Unit ™  eeeeceeeneccoe- ft3/  per animal Coefficients ~ m=-eeeemsesses
init final mean animal unit unit/year !h/
R ememeccsccseccnns sosecmnecane . brosdcast lbs/ lbs/ animal
single 2-stage acre- e . 1000 1000 unit/
------ lba---~-- stage ist + 2nd gals inch gals gals year
Weanling-to per 10 S0 30 60 &S 15 191 .0070 N b 5.0 2.3 ol
Feeder head P205 .70 1.9 1.4 .25
capacity 20 .70 4.9 3.4 .66
Feeder-to per S0 220 135 270 200 70 7 O34 N &b 5.0 2.3 2.1
Finish head P205 .70 1.9 1.4 1.3
capacity K20 .70 4.9 3.4 3.2
Gilt . per 50 250 150 300 225 75 1015 .037 N b 5.0 2.3 2.3
Develogmt hesd P205 .70 1.9 1.4 1.6
capacity K20 .70 4.9 3.4 3.5
Boar stud per 250 S50 400 500 3ITS 125 2959 .1 N &b 2.5 1.2 3.4
head p205 .70 1.0 68 2.0
capacity K20 .70 2.5 1.7 S.1
Farrow-to per 433 650 435 215 3203 .12 ] bb 3.3 1.5 4.9
Weanling sctive p205 .70 1.3 91 2.9
sow 20 .70 3.3 2.3 7.3
Farrow-to per 522 783 523 260 3861 .14 ¥ s 3.3 1.5 5.9
Feecer active P205 .70 1.3 .91 3.5
sou 0 .70 3.3 2.3 8.2
Farrow-to per %17 2833 2125 708 1478 .39 X &b 5.0 2.3 2
Finish active p205 .70 1.9 1.4 14
.70 4.9 3.4 3%

sow K20

. * References: Depts of Biological and Agricultural Engineering, Animal Science; North Carolina State University; Jan 1990
Agronamic Division, Morth Carolina Department of Agriculture .
** pssumes 4N0-lb sow and boar on limited feed, 3-wk old weanling, 50-lb feeder pig, 220-lb market hog and 20 pigs/sou/
"=~ Estimatec total lagoon liquid includes total liquid merure plus sverage anrual rainfall surplus incidental te lagc
surface; does not account for seepage. .
wrvr groadcast: surface spread liquid uncovered for one month or longer.

-t

Table 12C. LAND APPLICATION OF SWINE ANAEROSIC LAGOON LIQUID *

Type Animal Rate- Lagoon Liquid Application Rate ™ Minismum Land Ares for Liquid Application **
of Unit Limiting ==---- L brosccagt----=---ssccsssccs  ecoces e brosxkcagt---~--=cco=ac- eee-
Procduction Nutrient e-s-ccc-=co-o-oo lbs/acre/year--===ccoscercens  ccce cescecnacnccan (bs/acre/year---cscomceccccen
Unit N 50 100 150 200 250 300 350 400 S0 100 150 200 250 300 350 400
P205 20 40 60 80 100 120 140 160 20 &0 & 80 100 120 0 11
20 50 100 150 200 250 300. 350 400 50 100 150 200 250 300 350 400
------- =ee---gallons/acre/year-s~cssccoss=oco sse-ececccccccmcpcres/animal UNite-cccooomooene
Weanling-to per N 21712 43423 45135 85847 1.1e5 1.3e5 1.5€5 1.7e5 .D088 D044 ,0029 .0022 .0018 .0015 0013 .001%
Feeder head P205 14854 29307 43961 58614 73268 87921 1.0e5 1.2¢5 .013 .004&5 0043 .0033 .0026 0022 .0019 .0016
capecity K20 14543 29025 43628 58170 72713 87255 1.0e5 1.2¢5 013 .00&5 0044 .OGZ3 .0026 .0022 .0019 .0016
Feeder-to per N 21712 43423 45135 85347 1.1¢5 1.3e5 1.5¢5 1.7¢5 043 .021 .014 .011 .008S .0071 .0061 .00S3
Finish head P2C5 14654 29307 43961 58614 73258 87921 1.0e5 1.2¢5 .083 032 .021 .016 .013 .011 .0090 .0O79
capacity K20 14543 29085 43528 58170 72713 87255 1.0&5 1.2 066 052 .021 .016 .013 .011 .0091 .0080
Gile per N 21712 43423 45135 86847 1.1e5 1.3e5 1.5 1.7¢5 D47 03 016 .012 .0093 .007B .0067 .0058
Develocmt head P205 144854 29307 43561 58514 73263 87521 1.0&5 1.2¢5 069 035 .03 .017 .01 .D12 .DO99 .DO0&7
capecity K20 14543 29085 43628 58170 72713 87255 1.0e5 1.2¢5 .070 .035 .03 .0%17 .01 .012 .010 .0087
Boar per N . 43423 84847 1.3e5 1.7e5 2.2e5 2.6¢5 3.0e5 3.5¢5 .068 .03% .03 .017 .0% .011 0057 .00&S
Stud head P20S 29307 58614 87921 1.2¢5 1.5¢5 1.8¢5 2.1e5 2.3e5 .10 .050 .4 .02 .020 .017 .0% .013
capacity K20 29085 52170 87255 1.2¢5 1.5¢5 1.765 2.065 2.3e5 .10 .0S1 .03% .025 .020 .017 .015 .013
Farrow-to per N 32563 £5135 §7703 1.3e5 1.6€5 2.0e5 2.3¢5 2.6e5 098 049 033 025 .020 .016 .D14 .02
Wesnling active P205 21980 43961 &5941 87921 1.1e5 1.3¢5 1.5¢5 1.8¢5 .15 .073 .0i9 036 .029 .026 .021 .01
sow K20 21814 43428 65442 87255 1.1¢5 1.3¢5 1.565 1.7¢5 .15 073 .049 .037 .029 .026 .021 .08
Farrow-to per N 32568 65135 97703 1.3¢5 1.6e5 2.0e5 2.3e5 2.5e5 .12 .059 .040 030 .026 .020 .017 .01S
Feecer active P205 21980 43961 65941 87521 1.1e5 1.3€3 1.5¢5 1.8e5 .18 .088 .059 .04k 035 .029 .025 .072
sow K20 21814 43628 45642 87255 1.1e€5 1.3e5 1.5¢5 1.7¢5 .18 .088 .0S9 .04s 035 .029 025 .
Farrow-to per N 21712 43473 65135 846847 1.1e5 1.3¢5 1.5¢5 1.7&5 48 .26 .16 .12 .057 .DB0 .0&9
Finish active P2C5 16454 29307 43961 58414 73268 87921 1.0e5 1.2e3 T2 W36 26 1B 16 12 .10
sow K20 14543 29085 43628 58170 72713 87255 1.0e5 1.2¢5 72 36 26 18 L6 12 .10 o

* References: Depts of Biological & Agricultural Engineering, Soil Scierce, Crop Science; North Carolina St Univ; Jan 1990
v § fertilization rate should be consistent with renlisngcrop yield.
N leaching and denitrification and P205 soil jmmobilization unaccounted for.
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Swine Anaerobic Lagoon Sludge Land Application Spreadsheet

This spreadsheet uses values from existing NCSU/NCDA data bases to calculate the fertilizer nurrients, application rates and
land areas needed for agronomic usage of soil injected swine anacrobic lagoon sludge. Values in cells 125-PS4 represent
inputs which need to be entered to use this spreadsheet. Values in cells C25-154 are typical values which may be used if more
specific information is not available. If actual lagoon sludge nurrient analyses are used, then a corresponding change in lagoon
sludge volumes shouid also be entered. Application rates and land areas are calculated for a range of fertilizarion rates. Actual
fertilization rates based on crop yicld may be eatered into cells J64-J66 with the results calculated in columns W and AE in
Table C. The spreadsheet also computes herd live weight equivalents, lagoon capadities, and estimated annual lagoon sludge

volumes to be land applied.
T -
] Typical Actual 1
Wean- Feedr Gilt Boar <----Farrow-to--- Wean- Feedr Gilt Boar ----farrow-to---
Feedr -Fin Dev Stud Wean Feedr Fin Feedr -Fin Dev Stud Wean Feedr Fin
----- per head cap----- -per sctive sow- -==--per head cap----- -per active sow-
Animal live initial: 10 50 S0 250 10 S0 50 25¢C lbs
| weight: final: 50 220 250 550 50 220 250 550 ibe
oean: 30 135 150 400 433 522 1417 30 135 150 400 433 S22 1417 lbe
Grouss per year: 6 3 2 .1 2 2 2 é 3 2 1 2 2 2 groups/yr
| |
| days per group: 49 105 140 345 1 63 168 69‘ 105 140 345 11 & 168 days/grow |
Lagoon liguid capscity: (does not include freeboard or 25-yr storm storage)
7 cesign treatment: 30 135 150 200 289 343 417 30 135 150 200 289 348 1417 f3/an cap
sldge storage: 15 63 75 100 14 174 708 15 62 75 100 14 174 708 ft3/an cap
tesporary storage: 15 &2 7S 200 217 261 708 15 68 75 200 217 281 708 ft3/an cap I
. 60 270 300 500 6450 7a3 2833 60 270 300 500 650 7R3 2833 fr3/en cap

Lag sludge accumulat'n: 022 .10 .11 .15 .21 .26 1.0 02 .10 .11 15 21 .26 1.0 gal/an/day
Lagoon sludge density : 8.8 2.8 8.8 8.3 2.8 E_.B 8.8 R 8.2 338 823 38 33 23 as be/gallon

Lagoon siudge total rutrient analysis:

Tot N: 24 24 26 26 26 26 r3 2% 23 26 26 26 rl 24 Lb/1000gsl
KH3N: 2 2 2 2 - 2 2 2 2 2 2 2 2 2 2 X Nor thn
| P20s 52 S2 52 52 52 52 52 52 52 52 52 52 52 52 1b/1000gal

| K20: 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 4.6 6.6 |b/1000gal

Org N mineralizat rate: .50 .50 .50 .50 .50 .50 .50 S50 .50 .50 .50 .50 .50 .50

Plant nutrient availability coefficients: (from application method bax) I
M: .80 .60 .60 .40 .60 .80 .80 60 .60 .80 .80 .60 .60 .60
P205: .30 .30 .30 .80 .30 .30 .8 .80 .30 .30 .30 .2 .30 .0
| 20: .80 .30 .20 .80 .3 .8 .® .80 .80 . .20 .30 .30 . }
|
I 1
| Aplication method WHIN ----vecececcceeeea. Nesooommemonecacansn PIx | r
| .soil injection: .95 .60 .80 .50 .60 .60 .80 .60 .80 | | 2 x 2266 = lbe/acre-inch |
| soil incorp: .75 .56 .56 .56 .56 .56 .56 .56 75 | P ox 0.2266 = lbe/acre-inch
) brosdcast: 35 47 47 4T AT AT W4T T .70 | | 1bs/1000 gals x 27.154 = lbw/acre-inch
| irrigation: .25 L4k Led L L4k Le4 e L4 .70 | — :
: 3
|
| croe fertilization i: S0 lbe/ac/yr
| rete: P20s: 20 tbs/ac/yr |
] K20: 50 (be/ec/yr !
i

Scroll down for results,
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Table 198. SWINE AMAEROBIC LAGOOM SLUDGE FERTILIZER MUTRIENTS *

Type Animal Animal Unit Total Ansercbic Total Lagoon Plant Plant Total Plant Avai)
of Unit Egiivalent - Lagoon Liquid Sludge Kutrient Nutrient Nutrients Mutri
Produczion Live Weight Capacity, Accumulation, ™™ Availability soil in,
L e m——eee ft3/  per animal Coefficients = ==emesccseean-.
init final mean anizal unit unit/yesr tbe/
meeeeeeeeemmean ceccecesaes , soil Lbs/ tbe/ animal
single 2-stage injected 1000 1000 unit/
------ lbg------ stage 1st + 2nd gals ft3 bl gals gals year
Weanling-to per 10 50 30 60 45 15 6.7 .9 N .60 26 15 098
Fesder head P205 .80 52 42 .28
capacity K0 .80 6.6 5.3 035
Feedcr-to per 50 220 135 270 200 70 I3 4.4 ] .60 24 15 &8
Finish head p205 .80 52 42 1.4
capacity K20 .50 é.6 5.3 .18
Gilt per 50 250 150 300 225 s 32 5.0 B | .60 26 15 .55
Develogmt head pP205 .80 52 &2 1.6
capscity K20 .80 6.6 5.3 .20
Boar st per 250 550 480 S00 IS 125 5% 7.2 L] .60 ri3 15 T8
head p205 .80 52 &2 2.3
capacity K20 .80 6.6 5.3 .28
Farrow-to per 433 650 &35 215 T8 10 N .50 24 15 1.1
Wesn(ing active p205 .80 52 42 3.2
sow K20 .80 6.5 5.3 3
Farrow-to per SR T S3 280 94 13 N .60 26 15 1.4
Feecer active P205 .30 52 [~ 3.9
[ T-¥] K20 .80 6.6 5.3 .50
Farrow-to per 1417 2833 2125 708 3& 51 L] .60 - 2% 15 5.6
Finish active . P205 .80 52 4% 218

PY- . K20 .80 6.6 5

* References: Depts of Biological and Agricultural Ehaiﬁnrim, Animsl Science; North Carolina State University; Jan 1993
Agroncaic Division, North Carolina Department of Agriculture
** Assumes 400-1b sow and boar on limited feed, 3-wk old weanling, 50-lb feeder pig, 220-lb market hog and 20 pta/wls

"** No marure solicds removal prior to lagoon input.
*w>r Soil injected: lagoon sludge injected directly into the soil and covered immedistely. N

~—

Table 19C. LAND APPLICATION OF SWINE ANAEROBIC LAGOOM SLUDGE *

Type Animal Rate- Lagoon Sludge Application Rate ** ' Minimm Land Ares for Sludge Applicstion **
of Unit Limiting ----cceccccacee- soil injected----c-en-- mesmes  meeseceoe- weeane --s0il injected------sccccccsce
Production Nutrient ------- cocecmens lbs/acre/year-----=cecceccann meemeee sescesccnos lbs/acre/yesr--<=--- cesecones
Unit N S0 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
p2os 20 40 &0 80 100 120 140 160 20 40 60 B0 100 120 10 160

0 50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400

----------- --gallons/acre/ysar---~=scccsccccn sessecescscccccopcreg/animel UNit-ccccooccooe--

Wesnling-to  per N 3435 6870 10305 13740 17176 20611 24046 27481 .0020 .0010 .0007 .000S .0004 .0003 .00C3 .0002
Feecer head P205 478 957 1435 1914 2392 2871 3349 3528 .014 0070 .0047 .0035 .0028 .0023 .0020 .0C18

capacity K20 K59 18919 2E37R 37E38 47297 56757 &6216 75676 .0007 0004 .0002 .00G2 .0001 .0001 .0001 .0001
Feeder-to  per N 3435 4270 10305 13740 17176 20611 26046 27481 0077 .0043 .0032 .0024 .0019 .0015 .0014 .0012

Finish hesd P205 478 957 1435 1916 392 2871 3349 3x28 069 035 .023 .017 .014 .012 ,0099 .0087

capacity K20 K59 18919 2EI7B 37EIB 47297 56757 66216 75676 .0035 .0018 .0012 .0009 .0007 .0006 .00QS .DGO4

Gile L] 3435 6370 10305 13740 173176 20811 24046 27481 -011 .00S5 ,0037 .0027 .0022 .0018 .0016 .00%4

Develoceat head pecs A78 957 1435 1916 2392 2871 3349 3508 079 .039 .026 .620 .016 .013 .011 .00%8

capacity K20 59 18919 2EI78 I7EIB 47297 56757 66216 T5676 .0040 .0020 .0013 .0010 .00G8 .0OG7 .DOCS .DOOS

Boar per L] 3435 6Z70 10305 13740 17176 20611 24046 27481 .016 .0078 .0052 .0039 .0031 .0Q24 .0022 .0C20

stud head P205 478 957 1435 1914 3F2 2871 3349 3828 .11 .056 -.038 .028 .023 ,019 .016 .014

capacity K20 K59 18919 28I78 I7EIB L7297 56757 &8216 T5676 .0057 .0C22 .0019 .0014 .0011 .0009 .0008 .0OG7

Farrow-to per N 3435 4370 10305 13740 17176 20611 24048 27481 .03 .011 .0075 .0057 .0045 .0038 .0032 .0028

Weanling active P205 478 957 1435 1916 2392 2871 3349 3828 .16 .081 .054 .041 .032 .027 .03 .020

sow K20 59 18915 2BI78 I7EIB 47297 56757 &8216 75676 -0082 0041 .0027 .0021 .0016 .0014 .0012 .DO10

Farrow-to per N 3435 6370 10305 13740 17176 20611 24046 27431 .027 .014 .0091 .DOS8 0055 .0045 .0039 .0C34

Feecer active P205S 478 957 1435 (1914 2392 2871 3349 3228 .20 .098 .D&5 .04 .O039 033 .028 .02

sow K20 59 18919 28378 37E38 47257 56757 66216 75676 .0099 .0050 .0033 .0025 .0020 .0017 .0014 .0012

Farrow-to per N 3435 687D 10305 13740 17176 20611 24046 274281 .11 .056 .037 .02 ,022 .019 .016 .t

Finisn  sctive P20S 478 957 1435 1916 2392 2871 3349 3828 B0 40 .27 .20 L16 .13 .18
sov K20 459 18919 2K378 37EIB L7297 56757 &216 T5676 .040 .020 .013 .010 .0081 .00&7 0058

* References: Depts of Biological & Agricultural Engineering, SO!'E Science, Crop Science; North Carolina St Univ; Jan 1953
** ) fertilization rate should be consistent with rnlistic-crap yield.
N leaching and denitrification and P205 soil immobilization unaccounted for.
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Swine Anaerobic Lagoon Sludge Land Application Spreadsheet

This spreadsheet uses values from existing NCSU/NCDA data bases to calculate the fenilizer utrients, application rates and
land arcas needed for agronomic usage of soil incorporated swine anaerobic lagoon sludge. Values in cells J25-PS4 represent
inputs which need to be entered to use this spreadshest. Values in cells C25-154 are typical values which may be used if more
spedific information is not available. If actual lagoon sludge nutrieat analyses are used, then a corresponding change in lagoon
sludge volumes should also be entered. Application rates and land arcas are calculated for a range of fertilization rates. Acrual
fertilization rates based on crop yield may be entered into cells J64-J66 with the results calculated in columns W and AE in
Table C. The spreadsheet also computes herd live weight equivalents, lagoon capaditics, and estimated annual lagoon sludge
volumes to be land applied. :

T g
] Typical Actual |
e 1
Wean- Feedr Gilt Boar ----Farrow-to--- Wean- Feedr Gilt Boar ----Farrow-to---
Feedr -Fin Dev Stud Uesn Feedr Fin Feedr -Fin Dev Stud Vean Feedr Fin
. per hesd cap----- -per active sow-  ----- per hesc cap----- -per active sow-
R
Animal live initial: 10 50 50 250 106 50 50 250 ibs
weight: final: 50 220 250 550 - 50 220 250 550 lbs
mesn: 30 135 150 400 433 522 1417 30 135 150 400 433 522 %I7 b |
Groups per year: é 3 2 1 2 2 2 . é 3 2 1 2 2 2 grows/yr
I .
Days per group: 49 105 140 365 19 &3 168 49 105 14D 345 1 6 168 days/grow |
Lagoon liquid :ap.cify: (does not include freeboard or 25-yr storm storage) .
| design trestment: 30 135 150 200 289 38 1417 30 135 150 200 289 343 1417 ft3/en cap |
sludge storage: 15 63 75 100 &4 174 708 15 68 75 100 14 176 708 ft3/en cap |
tercorary storage: 15 68 75 200 217 261 708 15 & 75 200 217 261 708 {t3/an cap

60 270 300 500 650 783 2453 60 270 300 500 650 7ES 2833 ft3/an cap
| Log slicge asccumulatin: 022 .10 .11 .15 .21 .26 1.0 .02 .10 .11 .15 .21 .26 1.0 sal/arvday |
Lagoon sludge density: 8.8 8.8 8.8 8.8 8.8 8.8 8.8 8.2 8.3 82 28 &2 &2 8.5 lbe/gallom
{

Lagoon sludge total rutrient analysis:

Tot N: 24 26 24 24 24 24 24 24 24 r3 26 26 24 24 1b/1000gal
NH3K: &2 2 2 2. 2 2 2 2 rrd @2 2 2 22 2 I Nor thm
| P205: 52 52 52 52 52 52 52 52 52 se 52 52 52 52 b/1000gal
| K20: 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 lb/1000gal

Org X mineralizat rate: .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50

Plant nutrient availability coefficients: (from application method box)
K: 56 .56 .56 .56 .56 .56 .%6 56 56 .56 .56 .86 .56 .56
P205: 75 7S .S .S .S .S .75 I+ T o T - T o o T« T ]

| K20 I - TR - TR o RN o T o T o T - I - T o T - TR o TR0 - T - T o

|

L

i B

| Application sethod NWH3N =esecmccccacecconcn R Sl ST PR | -

| soil injection: .95 .60 .80 .60 .50 .50 .80 .80 .20 | i X x 2266 = lbs/scre-~inch
] soil incorp: .75 .56 .56 .56 .56 .56 .56 .56 75 ] ] P x 0.2246 = lbe/scre-inch
| broadeast: .35 .47 4T 47 4T 47 W47 47 .70 | | 1b&/1000 gals x 27.154 = Lba/acre-inch
| irrigstion: .25 L4 & b Wb LA M L .70 | — -

L J

§

| ]
| Crop fertilization N: 50 ] Lbs/acsyr
| rate: P20S: 20 lbs/ac/yr
| X20: 50 lba/sc/yr,
) S

]

Scroll down for results.
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Table 198. SWINE ANAERORIC LAGOON SLUDGE FERTILIZER MUTRIENTS *

Type Animal Animsl Unit  Total Ansercbic Total Lagoon Plant “Plant Totsl Plant Availa ‘
of Unit Equivalent Lagoon Liguid Sludge Mutrient Nutrient Nutrients Mutrier

Production Live Weight Capacity, Accumulation,™” Availability soil incorpc |
Unit ™ = ececcccmeoceee -- ft3/  per animsl Coetficients cecemmmcaccen T,
init final mean animal unit unit/year !b-l

........... ceces messemssmmce soil lbs/ Lbs/ anisal
single 2-stage incorporated 1000 1000 unit/

------ Ibs------ stage 1zt + 2nd gals 5 il pals sals _yesr

Weanling-to r 10 50 30 60 &5 15 6.7 .90 N .56 24 13 090
Feecer h?-d p205 Ne 52 39 .26
capacity K20 Ne 6.6 5.0 033
Feeder-to r 50 220 135 270 200 70 33 4.4 N .56 24 13 .45
Finish  hesd “ P205 el 52 39 i3
capecity . 20 .75 6.6 5.0 .16

Gile - r 5p 250 150 300 225 75 3 5.0 L] .S6 26 13 .51
Developmt h’::d P205 .75 52 39 1.5
capecity K20 8 &6 5.0 .39

Boar stud per 250 550 &00 500 375 15 54 7.2 L) .56 26 13 o3
head p205 e 52 39 2.1

capacity 20 .75 6.6 5.0. .27
Farrow-to per 433 650 435 215 e 10 N .58 26 13 1.0
Weanling active P205 75 4 39 3.0
0w K20 75 6.6 5.0 .39

Farrow-to per 522 783 523 280 %% 13 N .56 26 - 13 1.3
Feeder active ) ] p205 .75 52 39 3.7
sou x20 e 6.6 5.0 &b

Farrow-to  per %17 2833 2125 708 382 51 N .56 2% 13 5.1
Finish ective pP205 Ne) . 52 - 39 15

_ som . x20 L] 6.6 5.0 . 1.9

* gefersnces: Depts of Biological and Agricultursl Engineering, Animsl Scierce; North Carolina State University; Jan 1993
Agroncmic Division, Morth Carolina Department of Agriculture
e Agsumes 400-Lb sow ard boar on limited feed, 3-wk old weanling, 50-lb feeder pig, 220-1b mmrket hog and 20 pigs/sow/v
*** No marure solics remcval prior to lagoon irput.
e Soil incorporated: surface spresd sludge plowed or disked into soil within 2 days. ot

N

YTable 19C. LAND APPLICATION OF SWINE ANAEROBIC LAGOON SUDGE *

Type Animal Rate- Lagoon Sludge Application Rate ™= Minimss Land Area for Sludge Application **
of Unit Limiting e--=c-cc=cc-- ---s0il incorporated-------- ceess  sesecsccooo- ee---30il incorporated---=------=--
Production Nutrient ee-eeee---- eee-=lbs/acre/year---=====- cessces  esmesecooeos =-e=---lbt/acre/year----coc-=- moee=-
Unit ¥ S0 100 150 2000 250 300 350 400 S0 100 150 200 250 300° 350 400
P205 20 &0 [ 80 100 120 140 160 20- &0 &0 80 100 120 10 160

20 S0 100 150 200 250 300 350 400 S0 100 150 200 250 300 350 400

------------- gallons/acre/ysar----===c=cccoss se=ecececccccccopcres/animal WRitemesoeoooosses

Weanling-to per N I7I3 7425 11138 14250 18563 22276 25988 29701 .0018 .0009 ,0006 .DO0S .0004L .00G3 .0003 .0002
Feeder hesd P205 510 1021 1531 2041 2552 3062 3572 40&% .013 .008 .DO&% .0033 .0026 .0022 .0019 .0016
capacity K20 10050 20180 30270 40360 50451 60541 70431 80721 .0007 .0003 .00Q2 .00G2 .0001 .0001 .DOO1 .0001

Feeder-to per L] 3713 7425 11138 14250 18563 22276 25588 29701 .D089 0045 0030 .0022 .0018 .0015 .0013 .0011
Finish head P205 510 1021 1531 2061 2552 3062 3572 &0%3 L33 .02 .016 .013 .011 .0093 .0081
capacity K20 10090 20180 30270 40340 50451 60541 70431 80721 .0033 .0016 .0011 .0008 .0007 .00QS .00Q5 .DOO&

gilt per N 3713 7425 11138 14250 18563 22276 25988 29701 -.010 0051 .0C3% .0025 .0020 .0017 ..0015 .0013
Developmt head P205 510 1821 1531 2041 2552 3062 3572 40%3 .07 037 ~.025 T.018 015 ~.012 .011 .00%2
Tacecity 20 10090 20180 30270 40360 50451 60541 70431 80721  .0G37 .0019 .0072 .0009 0007 .0006 .0005 .0005
Soar per N 3713 7425 11138 14350 18543 22276 25988 29701 .015 .0073 .00Z8 0036 .0029 0026 .0021 .0018
stud hesd P205 510 1021 1531 2041 2552 3062 3572 403 .11 .03 .35 .026 .G21 .018 015 .03
capacity £20 10090 20180 30270 40360 50451 60541 70431 80721 0053 .0G27 .18 .0013 .0011 .00CP .0O08 0007
Farrow-to  per N 3713 7425 11138 14250 1ES&3 22276 25988 29701 .021 .010 .0O70 .00S2 .00%2 .OQ35 .0G30 .0026
weanling sctive P20S 510 1021 1531 2041 2552 3062 3572 4oa3 .15 .076 .051 .038 .030 .025 .02 .019
sve PO3 10390 20180 30270 40360 SO451 60541 70431 80721 0077 .0G39 .0G26 .0019 .0015 .0013 .0G11 .0010
Farrow-to s N 3713 7425 11138 14850 1ESL3 22276 25988 29701 .025 .0I3 0084 .00&3 .00SD 0042 .0035 .OC32
eoder. actiwe P205 510 1021 1531 2041 2552 3062 3572 4083 .8 092 .01 .046 .037 031 .026 .03
1ve P2 10090 20180 30270 40360 50451 40541 7D&31 80721 0093 0046 0031 .00Z3 .0019 .0015 .0013 .0032
Farrow-to s N 3713 7425 11138 14850 18SE3 22276 25983 29701 .0 .051 .03 .026 .021 .017 .015 .
Mimian. active P20S 510 1021 1531 2041 2552 3062 3572 AD&3 75 37 .2 19 15 L2
sow K20 10090 20180 30270 40360 50451 60541 70431 80721 .38 019 .013 .0095 .0076 .0O&3 0054

* References: Depts of Biological & Agricultural Engineering, Soil Scierl;c, Crop s;ien:c; North Carolina St Univ; Jan 1993

e § fertilization rate should be consistent with ru!igic‘crup yield.
N leaching and denitrification and P205 soil immobilization unaccounted for.
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Swine Anaerobic Lagoon Sludge Land Application Spreadsheet

This spreadshest uses values from existing NCSU/NCDA data bases to calculate the fertilizer nutrients, application rates and
land areas needed for agronomic usage of broadecast swine anacrobic lagoon sludge. Values in cells J25-P54 represent inputs
which need to be eatered to use this spreadsheet Values in cells C25-154 are typical values which may be used if more spedfic
information is not available. If actual lagoon siudge nurrient analyses are used, then a corresponding change in lagoon sludge
volumes should also be entered. Application rates and land areas are calculated for a range of fertilization rates. Actual
fertilization rates based on crop yicld may be entered into cells J64-J66 with the results calculated in columns W and AE in
Table C. The spreadsheet also computes herd live weight equivalents, lagoon capadities, and estimated annual lagoon sludge
volumes to be land applied.

3 I |
| Typical Actual |
Wesn- Feedr Gilt Boar ----Farrow-to--- Wean- Feedr Gilt Boar ----Farrow-to---
Feedr -Fin Dev Stud Wean Fesdr Fin Feedr -Fin Dev Stud Wean Feedr Fin
per head cap----- -per active sow-  ~--=e per head cap----- -per active sow-
Animal [ive initisl: 10 50 50 250 10 50 50 250 {bs
| weight: final: 50 220 250 550 50 220 250 550 lbe
mean: 30 135 150 400 433 522 1417 30 135 150 400 433 S22 1417 lbe
Crous per year: é 3 2 1 2 2 2 é 3 2 1 2 2 2 grops/yr
|
| Days per growe: 49 105 140 345 1 & 162 49 105 140 345 1 6 18 days/growp |
) : ) |
Lagoon liquid capacity: (does not include freebosrd or 25-yr storm storage) |
design treatment: 30 135 150 200 289 348 1417 30 135 150 200 289 &8 1417 ft3/an cap |
] sludge storage: 15 68 75 100 %4 174 708 15 68 75100 14 174 708 ft3/an cap
terporary storage:. 15 63 75 200 217 261 708 15 &8 75200 217 281 708 ft3/an cap

&0 270 300 500 450 7R3 2833 60 270 300 500 650 TX 2£33 $13/an cap
Lag sludge acoumulatin: 022 .10 .11 .15 .21 26 1.0 022 .10 .11 L1521 .25 1.0 gal/an/day
Lagoon sludge density: 8.8 8.8 8.8 8.3 8.8 8.2 s 8.8 8.8 8.8 28 &2 8.2 8.2 lbs/gallen

Legoon sludge total nutrient analysis:

| Tot M: 24 264 2% 2% 26 2% 24 26 2% 24 2 2 24 24 lb/1000gal
l. NBN: 2 2 2 2 2 2 = 2 R 2 2 2 2 2 ZNoertkn
P205: 52 52 S2 S2 S2 Ss2 s2 52 52 52 52 52 52 52 b/1000gal

K0: 6.4 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.6 6.5 6.6 6.6 6.6 6.6 (b/1000gal
Org X mineralizat rate: .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50

Plant nutrient availability coefficients: (from application method box) _
K &7 &7 K7 AT AT AT 47 &7 AT AT AT LT 4T 47 |
P2X5: 70 0 .70 . .0 .7 .70 0 .0 .70 .m .70 .70 .70

| 20 JOo 0 0 7 .00 .7 .70 LT ¢ B ¢ T T .70

|

F — ]
| Application method NKIN =--=ceeeececmceeee- Nesmoooommmoomncanns Pex | r !
| soil injection: .95 (60 .60 .60 .60 .60 .80 .60 .80 | i L2 x 2266 = |be/acre-inch |
| soil incorp: .75 .56 .56 .56 .56 .56 .56 .56 75} | P x 0.2246 = lbs/scre-inch |
] brosacast: .35 47 47 W47 4T &7 T 47 .7 | | 1b2/1000 gals x 27.1S4 = lbe/acre-inch |
I irrigation: .25 Led .4k .oh  .6b b4 ek Lk 7D | L ' !
: ' '
I : |
] Crop fertilization &: 50 Ibs/ac/yr |
| rate: p2ecS: 20 tbs/actyr |
| K20: 50 lbe/ac/yr !
L

Scroll down for results.
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Table 198. SWINE AKAERDSIC LAGOON SLUDGE FERTILIZER NUTRIENTS *
Type Animal Animal Unit Total Anserobic Total Lagoon Plant Plant Total Plant Aylilﬂ
of Unit Equivalent Lagoon Liquid Sludge Nutrient Mutrient Nutrients sutrier
Production Live Weight Capscity, Accumulation, ™ Availability broscca. .
Unit = cemmmmcccnacens ft3/  per animal Coefficients seecmmcecaceanas .
init final mean animal unit unit/yesr {be/
---------------------------- brosccast lbs/ Lbs/ animel
) single 2-stage hedanle 1000, 1000 unit/
------ lba------ stage 1st + 2nd gals {5 gals gsls year
Wean! i~3-to r 0 SO 60 &5 15 6.7 .90 X 47 26 11 .076
Feeoe - h::d 30 p205 .70 52 37 .25
capecity 20 . 6.6 4.6 031
Feeder-to per 50 220 135 278 200 70 33 &.4 N &7 24 1 37
Finish head p205 .70 52 - 37 1.2
capecity . . K20 . 6.6 4.5 .15
Gilt - per 50 250 150 300 225 75 38 5.0 N &7 26 11 43
Develogmst head p205 .70 52 37 1.4
capecity 0 .70 6.6 4.6 .17
Boar stud ﬁer 250 S50 400 500 3ITS 125 54 7.2 ] &7 26 11 51
, head p2os .70 52 37 2.0
capacity 20 . 6.6 4.6 o
Farrow-to per 433 650 435 215 7B 10 N A&7 24 11 .52
Weanling active pP205 .70 52 37 2.8
sou 20 . 6.6 4.6 .36
Farrow-to per 52 TEX 583 260 % 13 N &7 24 1 1.1
Feecer aclive p205 .70 52 37 3.6
SOM K20 . 6.6 4.6 .43
Farrow-to per 4417 2&KX3 2125 708 382 51 N &7 26 11 4.3
Finish active P05 .70 52 37 14
soM 20 .70 b6.6 k.6 1.8

* References: Depts of Riological and Agricultural Engineering, Animsl Science; North Carolina State University; Jan 1553
Agroncaic Division, North Carolina Department of Agriculture
* pssumes 4C7-1b sow and boar on limited feed, 3-wk old weanling, 50-lb feeder pig, 220-lb market hog and 20 pigs/sow”~
*** Jo marure solids removal prior to lagoon input. )
wer Broadcast: surface spresd sludge uncoversd for 1 month of longer.

-

Table 19C. LAKD APPLICATION OF SWINE uAE!QIC LAGOON SLLDGE *

seescssccosccsenscna censsscnsnnacnccrnn cocanssscsscnse ecoan

Type Animal
of Unit
Production
Unit
Weanling-to r
Feeder h::d
) capecity
Feeder-to r
Finish h::d
capecity
Gilt per
Developmt head
capecity
Boar per
st head
capecity
Farrow-to per
Weanling active
sow
Farrow-to per
feecer aclive
sou
Farrow-to per
fFinish active
sou

Rate-
Limiting
Nutrient

N
p205

K20

Lagoon Sludge Application Rate **

R ittt -broaccagt----~=cc-ssc====--
----- ceeseccace-|bg/acre/year--cossssomossme
50 100 150 2000 250 300 350 400
20 &0 &0 8 100 120 10 160
50 100 150 200 250 300 350 400
------------ -gallons/acre/year-e-ccscscs=~ons

4428 8256 132B4 17712 22140 26568 30996 35425
5,7 1096 1640 2187 2734 3281 3828 4374
10811 21622 32432 43243 54054 64365 75676 BoLE7

28 BESE 13284 1772 22140 265468 30996 354
547 1056 1660 2187 2734 3281 3Z28 4374
10811 21622 32432 43243 54054 &eB65 T5676 B&LET

28 8856 13284 17712 22140 28568 30996 35425
547 109% 1640 2187 2734 3281 3828 4374
10311 21622 32432 43243 54054 64845 T5676 86487

428 BESE 13284 17712 22140 26563 30996 35425
5,7 109 1640 2187 2734 3281 3528 4374
10811 21622 32432 43203 54054 64865 75676 8687

4428 8254 13284 17712 22140 26588 30996 3545
547 109 1640 2187 2734 3281 3528 4374
10811 21622 32432 43243 54054 64865 75676 B&LET

428 BES6 13284 17712 22140 28548 30996 I545
5,7 109% 1640 2187 2734 3281 3528 4374
10811 21422 32432 43243 54054 64BAS T5676 86487

W78 BES 13284 17712 22140 26568 30996 35425
547 1056 1640 2187 2734 3281 3828 4374
10811 21622 32432 43243 54054 64865 T5676 B&LET

Minimm Lard Ares for Sludge Application ™
csssecomcnanacace --broscdcagt-----=ccecconnces
ceecommmancccaaces lbs/acre/year-----=coccsccacs
200 250 300 - 350 400
&0 8 100 120 10 180
150 260 250 300 350 400

&0
100

20
50

...... P e Y Y TP R R YLD L LT

--------------- -acres/animsl Wmites=cccnccccnen

.0015 .0005 .0004 .0003 .0003 .0002 .0002
.012 .0041 .0031 .DO25 .0020 .0018 .0015
. 0003 . .0002 .0001 .0001 .00C1 .DOO1

0075 .0019 .001S .0012 .0011 .0009
.061 . .015 .012 .010 .0087 .0076
0031 .0010 .0008 .0006 .000S .0004 0004

.0021 .0017 .0014 -.00%12 .0014
.017 .014 .011 .0098 .00%6
0009 .0007 .0006 .0005 .0004

.0026 .0015
.020 .012
.0010 .00G8 .0007 .0006

.0035 .0029 .0025 .0022
.028 .02 .018
0014 .0012 0009

-0035
.029
.0014 .00%2
017 .01
& 12

17 1

.018 .012 .0088 .0071 .005S

* References: Depts of Biological & Agricult
we § fertilization rate should be consistent
N lesching and denitrification and P205 soi

with realistic crop yield.

ural Engineering, Soil Science, Crop

Science; North Carolina St Univ; Jan 1993

| immobilization unaccounted for.
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Swine Anaerobic Lagoon Sludge Land Application Spreadsheet

This spreadsheet uses values from existing NCSU/NCDA data bases to calculate the fertilizer nutricats, application rates and
land areas needed for agronomic usage of irrigated swine anacrobic lagoon sludge. Values in cells J25-P54 represent inputs
which need to be entered to use this spreadsheet. Values i cells C25-154 are typical values which may be used if more specific
information is not available. If actual lagoon sludge nutrient analyses are used, then a corresponding change in lagoon shudge
volumes should also be entered. Application rates and land areas are calculated for a range of fertilization rates. Acrual
fertilization rates based on crop yield may be entered into eells J64-J66 with the results calculated in columns W and AE in
Table C. The spreadsheet also computes herd live weight equivalents, lagoon capadities, and estimated annual lagoon siudge
volumes to be land applied.

T L)
| Typical Actual
bean- Feedr Gilt Bosr ----Farrow-to--- Uean- Feedr Gilt Boar ----Farrow-to---
Feedr -Fin Dev Stud Uean Feedr Fin Feedr -fin Dev Stud uWean Feedr Fin
----- per hesd cap----- -per active sow- ~----per head cap----- -per active sow-
Animal live initiel: 10 50 50 250 . 10 50 50 250 lbs
| weigne: final: 50 220 250 5%0 50 220 250 550 tbs
mean: 30 135 150 400 433 52 1417 30 135 150 400 433 522 1417 = |
Groups per year: é 3 2 1 2 2 2 6 3 2 1. 2 2 2 pross/yr

| Days per grows: 49 - 105 40 385 1" & 168 &9 105 140 345 1" € 168 days/growp |

Lagoon liquid capecity: (does not include freeboard or 25-yr storm storage)

design treatment: 30 135 150 200 289 348 1417 30 135 150 200 289 348 1417 ft3/an cap
sludge storage: 15 68 75 100 144 174 708 15 68 TS 100 164 174 708 ft3/an cap
teszorary storage: 15 &8 75 200 217 261 708 15 68 75 200 217 261 708 ft3/an cap
60 270 300 500 650 7R3 2%33 60 270 300 500 650 7ES 2833 fti/an csp

|
| Lag sludge sccumulatin: .022 .10 .11 .15 21 .26 1.0 022 .10 .11 15 .21 26 1.0 gal/snsday

Lagoon sludge density: 8.8 32 33 33 a2 83 8.3 8.3 883 88 33 83 8.3 8.2 lbs/salion

Lagoon sludge total nutrient analysis:
Tot N: 458 658 4658 458 L5858 4S8 658 658 658 658 658  65B 658 lbs/ac-in
NH3K: 2 2 2 2. 2 2 2 2 2 2 2 22 2 2 X ¥ortin
P205: 419 1419 1419 1419 1419 1419 1419 1419 1419 1419 1419 K19 K19 1419 lbe/ac-in
200 17% 179 179 179 1T 17 1D 179 179 179 1% 1% 179 175 lbs/ac-in

Org X mineralizat rate: .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50 .50

Plant rutrient availability coetficients: (from application method box)

o e e e e e e e e

L Y S 2 Y N Y SN Y SN 33 B Y N Y N T N T SNV}

P205: .72 ., .7 .M .7 .7™® .7 M 7w .7 .0 .70 .70

xe: .70 .0 70 .70 .7 .7 .MM .o .70 0 .70 .7 .M .70
} - |
| Application method NHKIN =ee-cccecccecccoann R R L PEX | r {
| soil injection: .95 .80 .40 .60 .40 .60 .80 .60 .50 | | X x 2266 = |bs/acre-inch
] soil incorp: .75 .56 .56 .56 .56 .56 .56 .56 75 ] ] Pm x 0.2265 = Lbs/acre-inch
| broaccast: .35 &7 47 W47 AT 47 4T 47 70 | | be/1000 gals x 27.154 = lbs/acre-irch
| irrigstion: .25 &k & W& W M M L& 70 | L
: ' ‘
|
| trop ferzilization N: 50 Lbe/actyr
| rate: p205: 20 Lbs/ac/yr
| K20: so Ibs/acsyr |
L ]

Scroll down for results,
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Table 198. SWINE ANAEROBIC LAGOON SLUDGE FERTILIZER WUTRIEXTS *

Type Animal - Animal Unit Total Ansercbic Total Lagoon Plant Plant Total Plant Availr
of unit Equivalent Lagoon Liquid Sludge Mutrient Nutrient Nutrients mutrier
Procetion Live Weight Capecity, Accumulation, ™™ Availability irrigste.
Unit ™  eeeeee cemmmannn $13/  per animal Coefficients creesecnernnans
) init final mean animal unit unit/year lbs/
mcecmemecesceane cececemmaan- irrigsted Lbs/ Lbe/ animsl
single 2-stage cre e scre acre unit/
ccoeealbgemmace stage 1st + 2nd gals inch inch inch year
Weanling-to per 10 50 30 60 45 15 6.7 .0002 L] &b 658 a4 07
Feecer head p20s .70 1419 953 25
capecity 20 .70 179 126 m1
Feeder-to per s0 220 135 270 200 70 33 .0012 N b &5 2 .34
Finish head P05 .70 1419 993 1.2
capacity K20 . 7 128 .15
Gile per 50 250 150 300 225 re) 38 .0014 N ok 658 Faf4 A1
Develogmt head p205 .70 1419 953 1.6
capecity K20 .70 179 126 .17
Bosr stud per 250 %50 400 500 375 125 54 .0020 N ook 658 R 58
head p205 .70 1619 993 2.0
capacity 20 .70 179 128 oS
Farrow-to per 433 650 435 215 78 .0029 N olds 658 52 -Bh
Weanling active p205 .70 1419 993 2.8
: som 20 .70 17 126 «36
Ferrow-to  per 522 7R3 53 260 % .0G35 N ok 658 o2 1.0
Feeder active p205 .70 1419 993 3.4
sow ) 20 .70 179 126 43
Farrow-to  per 1417 28%3 2125 708 382 .0% N ook 658 %2 4,9
Finish asctive ) p205 .70 1419 %3 ) 14
sou K20 .70 7 126 1.8

* References: Depts of Biological and Agricultural Engineering, Animsl Science; North Caroline State University; Jan 195%
Agroncaiic Division, North Carolina Department of Agriculture » : o
e pssumes 400-lb sow and boar on limited feed, 3-wk old weanling, 50-lb feeder pig, 220-lb market hog and 20 pigs/sow/ =
*** o marure solids removal prior to lagoon input. ’
wves jrrigated: sprinkler irrigated sludge uncoversd for 1 month or lenger. . e

Table 19C. LAND APPLICATION OF SWINE ANAEROBIC LAGOON SLIDGE *

Type Animal Rate- Lagoon Sludge Application Rate ™ Minimm Larxd Ares for Sludge Application **
of Unit Limiting e-eccccmcecmc- cecesjrrigatad---~ ~eesjrrigated- - ‘

Production Nutrient --csesecsccccoes lba/acre/year-=-==--=== cemmoo R St --lbs/ascre/yesr---c=ssccccccsas

unit N 50 100 150 200 250 300 350 400 S0 100 150 200 250 300 350 &0

pP205 20 40 &0 80 100 120 10 180 20 &0 &0 80 100 120 10 160

20 S0 100 150 200 250 300 350 400 50 100 150 200 250 300 350 &

concscemen .-.....i@u/mr ------ csscaa ecrsses 2 mssee P gm/ni-l mit"""'""""

Wesnling-to per N 17 3% .51 69 B8 1.0 1.2 1.4 .0014 .0007 .000S .0004 .00Q3 .0002 .0002 .0002

Feeder head P205 .020 .040 .080 .081 .10 .12 .16 .16 .012 0041 0041 .0031 .0025 .0020 .DO18 .0015

capacity K20 WD .8 1.2 1.6 2.0 2.4 2.8 3.2 .0006 0003 .0002 0002 .0001 .0001 .0OC1 .0001

Feeder-to per L] 17 3% 51 &9 86 1.0 1.2 1.4 L0071 0036 0024 .0018 .0014 .0012 .0010 .0009

Finish head P205 .020 .040 .060 .081 .10 .12 . .16 .061 .030 . 015 .012 .010 .DO&7 .0076

capacity K20 &0 .80 1.2 3.6 2.0 2.4 2.8 3.2 0031 .0015 .0010 .000S .0006 .00CS 0004 0004

Gile per N 17 3% .51 69 .86 1.0 1.2 1.4 0081 004 0027 .oézu .0016 .001% .0012 .0010

Developat head P205 020 .040 .060 .081 L1000 .12 .16 (16 069 .03% .03 .017 .016 .011 .0098 0086

: capacity K20 W0 .80 1.2 1.6 2.0 2.4 2.8 3.2 .0035 .0017 .0012 .0009 .DOO7 0006 .0O0S .0004

Scar per N A7 3% 51 .69 .86 1.0 1.2 1.4 .012 .DOS8 .0C39 .0029 .0023 .0019 .0017 .00%

L3457 -] head P205 020 .040 .D80 .081 .10 .12 .¥% .16 098 049 033 025 .020 .01 .014 .0%2

e capacity K20 40 .80 1.2 1.6 2.0 2.4 2.8 3.2 -0050 .0025 .0017 .0072 .0010 .0008 .0007 .0006

Farrou-to per N 17 3% .51 .49 88 1.0 1.2 1.4 017 0084 0056 .D0L2 003 .0028 .0026 .0021

Weanling active F205 .020 .040 .080 .081 .10 .12 .16 .16 Jd6 071 K7 036 028 026 020 .018

sow K20 W0 .80 1.2 1.6 2.0 2.4 2.8 3.2 .0072 00346 .0024 .0018 .0014 0012 .0G10 .0009

Ferrow-to per N A7 3% ST 49 BS 1.0 1.2 1.4 .020 .010 D057 .00SO 0040 .0C34 .0029 .00

Feeder active P205 020 040 .080 .081 L0 .12 W% 16 .17 .086 057 .43 .034 .029 026 .O21

sow K20 40 .80 1.2 1.6 2.0 2.4 2.8 3.2 .0087 .0043 .0029 .0022 .0017 .0014 .0012 .OC

Farrow-to per N A7 3% 51 .69 B 1.0 1.2 1.4 082 .0kY 027 021 .016 .04 .012 .

finish active P205 020 .0&0 .050 .081 .10 .12 .16 .16 J0 035 .23 L7 LW 12 .10
sow K20 40 .80 1.2 1.6 2.0 2.4 2.8 3.2 035 .018 .012 .0083 .0071 .00S% .00SO

* References: Depts of Biological & Agricultursl Engineering, SOiE Science, Crop Science; North Carolina St Univ; Jan 1953
wv y fertilization rate should be consistent with realigtic_crop yield.
N leaching snd denitrification snd P20S soil immobilization unaccounted for.
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Layer Paved Surface Scraped Manure Land Application Sprezdshest

This sprzadshes: uses values from exising NCSU/NCDA dzara bases to caleulats the fectiiize- nuttieats, application

- rates and land arsas nesded for agronomic usage of soil incorporatad layer paved surfacs scraped mapurs, Values in
czlls I25-KS1 represeat inputs which nezd to be eatered to use this spreadshesz. Values in esils D25-F51 are typical
values which may be used if more specific information is not available. If actual manurs nurrieat analyses are used,
thea a corrssponding change in manure volumes should also be eatersd. Application rates ard land arzas ars
calculated for a rang= of fertiiization rates. Actual fertliimrion rates based on oD yield may be satersd into c=lls I55-
I61 with the results calculated in columas C and K in Table C. The spreadshest also computes bird live weight
sguivalezts, manurs storags capacities, and estimated annual mazure voiumes to be land applied

T -1
| Typical Aczual |
I e e I
I Pullet Pullet Layer Pullet Pullet Layer (
] - nonlay laying nenlay laying |
! -per bird cacacity- -per bird cagacity- ]
cememecccececememecceoenee e emccacmaceeeeemecsantenoaea e e e m— e —e— .o oo oo e e o I

| Bird live weight: initial: 3.0 4.0 2.0 &.o ks I
I final: 3.0 4.0 4.0 3.0 4.0 4.0 tbs I
| aversge: 1.5 3.5 4.0 1.5 3.5 4.0 lbs 1
l ‘ : i
| Flecks per year: 2 1 1 2 1 1 #locks/year 1
| 5 : I
| pays per fleek: . 140 385 345 140 385 355 cays/fleck 1
. I
"Nanure acsumutazion: 057 .13 .15 057 .13 .1s lss/bird/<ay )|
. ' i
| Manure censicy: 62 & &2 : &2 62 &2 los/4:3 ]
! I
- | Manure storage period: % %1 % %1 91 o1 cays i
- I . l
| Manure tozal nutrient analysis: I
] Tot K: 28 28 28 28 22 28 {bs/zen I
] NH3N: 50 50 50 S0 53  so % ot Noor thn |
| pP2n0s: 31 31 31 3 TN les/een |
| o: 20 20 20 20 2 2 tes/zzn i
i ' l
| orsanic N mineralizazien rate: .50 .50 .50 .50 .50 .s0 I
A o |
. -] Plant nutrient availacility czefficients: (from apolication method bex) i
| K: 82 .82 .82 .82 .82 .42 |
| p22S: TS5 UTS 2T ]
| x2o: T5° .3 .T75 . © .75 .75 LTS |
I ]
| r 1 !
| | Apslicaticn metnod: KH3N  =--e--- N-===en- PIX |y |
| 1 soil incorg: TS 62 .82 .82 -1 I = x 29 = lbs/zen | |
| brsagzasz: .25 .38 .x28 .33 0] ] mssks (eem) x 0.002 = ms/zza | |
l 1 3 ) ' l
l _ - |
| Crep fertilizazien rate: N: 50 Les/ac/yr ]
| PZOS: 20 tbs/ac/yr |
I r3e: 50 les/ac/yr |
L . d

scoll dewn for rasules,
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Table 248, LAYER PAVED SURFACZ SCRAPED MANURE FERTILIZER NUTRIENTS *

Type - Bire Bird Live House  Manure Total Plant Plant . Tozal Plant Availa” \
of Age Weight ‘Floor Storage Scraped Nutrient Nutrient Nutrients Nutrient?
Producticn Space Capacity,”™ Manure ™™ Availability soil imrporzl;. -
Unit . ecceccccccanee- Coefficients cemmeenons ——————
init final mean tens/ ks,
: 3/ 1000-bd soil 1000-&
fe2/ 1000-bd capacity incsrporated les/ lbs/ capacit
WEEKS & eme=e -lbs=evan- bird capacity /year e ton ton /yea:
Pullet g0 -20 3.0 1.5 0.33 s 9.7 X .62 28 17 16
nonlaying P205S 75 31 26 2!
’ 20 .75 - 20 15 14
Pullet 20 - 52 4.0 3.5 0.50 197 24 N .82 28 17 (44
laying P205 .75 31 26 5T,
20 .75 20 15 36
Layer 52 - 4.0 4.0 0.50 225 28 N .62 .28 17 &
. p205S ] 3. 2 &5
o - .75 ’ 20 15 '

* Refersnces: Depts of Biological and Agricultural Engineering, Poultry Science; North Carslina State University; Jan 155
Agroncmic Division, Nerth Carolina Departiment of Agrx:ulture
== 3omonth mamure aceumulation with liquid dramage.
= Marure csllected within 2 days.
=wr Soil incsrporatad: surface spread manure plowed or disked into soil within 2 days.

r

T

Table 25C. LAND APPLICATION OF LAYER PAVED SURFACE SCRAPED MANURE =

- Type Rate- " Manure Application Rate ™ e Minime Land Area for Marure A@lzczm::;~
of Limiting e==---ecccce--- soil incorporated--s=ce-oemcee- | Sesesssseomome- --soil incorporated------- oo
Produstien Nutrient “eeeesccccemccan- lbs/acre/year=-=~-===-- ses=sss emee-- e s lbs/acre/year---==cc=cone-me
Unit ’ N 50 100 150 200 250 300 350 400 50 100 150 200 -250 300-- 350 O

P205 20 40 &0 80 100 120 140 160 20 &0 60 2 100 120 10 16

K20 S0 100 150 200 250 300 350 400 S0 100 150 200 280 300 IS0 &0

cmmmecesseccccces -tons/acre/yearsse-=sssssccces  ccccccccs -=--acres/1000-bird capacity-==eca===-

Pulles N 2.9 5.7 &4 11 % 17 2 =B 3.4 1.7 1.1 .8 .62 .56 48 L4
- noalaying P2eCS ‘.85 1.7 2.5 3.6 42 34 5.9 4.8 J1 5.7 3.8 2.9 23 1.9 1.8t 1s
20 . 3.6 6.7 10 13 7 20 26 27 2.8 1.4 .56 T2 .58 .48 W41 3

Pullet N 2.9 5.7 B8.% 11 14 17 20 = 85 4.2 2.8 2.1 1.7 1.6 12 .
laying ' p2eS -8 1.7 2.5 3.4 42 5.1 5.9 6.8 25 % 9.5 7.1 5.7 4.8 4.1 3.
 oe] X4 6.7 10 13 17 20 24 27 7.2 3.4 2.4 1.8 1.4 1.2 10 L§

Layer W 2.9 57 85 1 W 17 22 =T 9.7 4.8 3.2 2.4 1.9 1.5 1% 1.
P2CS 8 1.7 2.5 3.4 &2 5.1 5.9 6.3 kx 16 11 8.2 6.5 5.4 47 &,

X20 3.4 8.7 10 13 17 20 26 a7 8.2 4.1 2.7 2.1 1.4 1.4 1.2 .

* References: Dests of Sislegical & Agricultural Engineering, Soil Science, Crop Science; North Caralma St Univ; Jan 159
we 4 ferzilization ratze should be consistent with realistic crop yield.
N leaching and denicrification and PZCS soil jmmobilization unacsounted for.



Jan. 1993 . 623-63

‘Layer Paved Surface Scraped Manure Land Application Spreadshest

Tris spreadshest uses values from exdsting NCSU/NCDA dara bases to caleulate the fertilizer nutricats, applicstion
rates and land arcas nesded for agronomic usags of broadeast layer paved surface scwaped manurs. Values in ceils
I25-K51 represent inputs which ne=d to be eatersd to use this spreadskest, Vaiues in calls D25-F31 are typical values
which may be used if more specific information is oot avaiiabie. If actual manure putriear acalyses are used, thea a
corresponding change in manure volumes should also be eatered Application rates and land areas are ciculated for a
range of fertilization rates. Actual fertilization rates based on crop yield may be eatersd into cells I59-161 with the
results clculared in columns C and K in Table C. The spreadshest also computes bird live weight equivalezts, mazurs
storage capacitiss, and estimated annual manurs voiumes to be land applied.

i .
l Typical Aczual ]
 tatntantnt oA LR e e DR |
| .. Puilet Pullet Layer Pullez Pullet Layer |
i nonlay laying nonlay laying I
} -per bird capacity- -per bird cacacity- {
| Bird live weight: initial: 3.0 4.0 3.0 4.0 ks I
| final: 3.0 4.0 &40 3.0 &0 4.0 Lks B
| average: 1.5 3.5 4.0 1.5 3.5 4.0 tes |
i ' : |
| Flocks per year: 2 1 1 2 1 1 ; fleeks/year ]
| ' |
| bays per flock: 143 343 363 160 365 3435 days/flock 1
1 . 1
‘anure aczumulation: .0s7 .13 .18 057 .43 L1 lbs/bird/cay i
' . : ]
| Marure density: 62 &2 82 &2 62 &2 ) ibs/¢3 i
I ' ' <
| Manure storage period: 21 91 91 91 91 1 . days - ].
I . : |
| Marure total nutrient analysis: |
| Tot N: 28 28 28 28 22 28 lbs/zen |
1 NH3N: 50 50 %SO 50 50 50 % ot N oor k0 |
| P205: 31 31 3% 31 31 3 les/ten ]
I x20: 20 20 20 20 20 29 lbs/tan i
| |
| orsanic N mineralization rate: .50 .50 .50 .50 500 .m0 ]
! - - b
| Plant mutrien: availability csefficients: (frem applizatien mezhed box) | -
| N: .33 .38 .33 38 .33 .32 ]
| pcs: .70 .70 .M 70 .70 .70 i ]
[ x22: .70 .70 .70 70 .70 L7 l
l -1
' I " o l
| | Aoplicaticn metned: NHIN & --=ee-- Nemoomne PaX | -« |
11 seil incarz: .73 J£2 .82 &2 o2 | = x 28 = tks/zan | |
1 1 broaczast: .25 38 .33 .33 7] | mssks (pemy x 0.002 = lbs/zan ||
| L J L - 2]
I ]
| crep ferzilizazien rata: N: S0 - lbs/ac/yr |
| P205: 20 ls/aciyr |
I . 50 lbs/ac/yr ]
L 1

ool down for resulrs.
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Table 268. LAYER PAVED SURFACZ SCRAPED MANURE FERTILIZER NUTRIENTS *
Type Bird gird Live House Manure Total Plant Plant Total Plant Availa”

of Age weight Floer Storage Scraped Nutrient Nutrient MNutrients Nutrients’

Procuction Spacs Capacity,*™ Manure, ™~ Availability broadezst
Unit e memeeesseecee. .e- Coefficients cesescoccccanen.
’ init final mean tons/, lbs/
: f3/ 1000-bd broackcast 1000~
2/ 1000-bd capacity e lbs/ lbs/ capaciry
seeks ecsecelbgececan bird capacity /year ton Tan /year
Pullet 0-20 3.0 1.5 0.23 es 9.7 N -33 28 10 102
nenlaying P205 .70 21 =2 216
X20 .70 20 14 154
Pullet 20 - 52 4.0 3.5 0.50 197 r N 38 28 10 255
laying P205 .70 3 =2 534
20 .70 20 1% 338
Layer 5z - 4.0 4.0 0.50 25 28 N .38 ¥ 10 251
: P20S .70 31 2 610
K20 .70 20 1% 384

* References: Depts of Biolegical and Agricultural Engineering, Poultry Science; North Carolina State umverszty, Jan 1950
Agrenomic Divisien, North Carolina Department of Agriculture o
** 3-month marure acsumilation with liguid dramase. :
*>* Manure collected within 2 days. : - e e
=== Broadcast: surface spread manure uncovered for 1 month or longer. .

. ~{__
Table 25C. LAND APPLICATION OF LAYER PAVED SURFACE SCRAPED MANURE * .

Type Raze- Manure Asplication Rate ™ -l Minioum Land Area for Marxre Applicatien E\__
of Limiting <--e--cccccmonoeee broadcast---=-=--=sc=ccoo-- s escssccccsccrmcecones broadeast-ceememmne- m—emeed
Procuction Nutrient --=----=---------lbg/acre/year-----=-- seseeses Tlemeccccaeone -e=-c-lbs/acre/years-cccoveonconann
Unit N S0 100 150 200 250 300 350 400 50 100 150 200 250 300 330 400
p20S 20 40 60 80 100 128 1.0 160 20 40 60 80 100 120 140 140
x20 50 100 150 200 250 300 350 400 S0 100 150 200 250 300 350 4OC
------------- ~----tons/acre/yearsccscsssscesces e=evesseece-acres/1000-bird capacity-=e==-ccc--
Puller N 48 95 1% 19 2% 29 33 38 2.0 1.0 &8 51 W41 3% .29 .25
menlaying - - P2CS 51 1.8 2.7 .3.6 4.5 5.5 6.4 7S - 11 53 3.5 2.7 21 1.8 15 13
20 3.6 7.2 11 14 18 2 A 29 2.7 1.3 .90 - .67 .56 .45 2B 34
Pullet N .8 9.5 1% 19 26 2% 3 33 5.1 235 1.7 13 1.0 8 73 L
laying PZCS .91 1.8 2.7 3.4 46 5.5 6.4 7.3 © 27 13 8.9 6.7 5.3 4.6 3.8 3.3
20 3.8 7.2 11 14 18 2 L] 29 Ct67 3.6 2.2 LT 13 1 %6 LGB
Layer ' "N 4.8 9.5 1% 19 2% 29 33 38 5.8 2. 1.9 15 1.2 .7 &» .72
P2cs .51 1.8 2.7 3.6 45 55 6.6 7.3 31 15 10 7.5 6.1 5.1 4.6 3.k
k2o 3.4 7.2 11 % 18 2 B 7.7 3.8 2.5 .19 15 1.3 1.1 W%

* References: Dects of Siotogical & Agricultural

Enginesring, Soil Science,

w N ferzilization rate should be consistent with realistic crop yield.

N leaching

rcp Science; Norzh Carclima St Univ; Jan 1550

and denizrification and P205 soil immepilization unacssunted for.
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Layer Unpaved Deep Pit Stored Manure Land Application Spreadshest

" This spreacshest uses values from existing NCSU/NCDA data bases to caleulats the ferdlizer puttieats, application

St Bt S et PGS SEEAS P SRS A Gt Bl Bt e P By

rates and land areas pesded for agronomic usage of soil incorporated layer unpaved desp pit stered manurs. Values in
c=lls I25-K51 represeat inputs which ne=d to be eatsred to use this spreadshess. Values in e=lls D25-F31 ars rypical
values which may be used if more speciiic information is not available. If actual manure nutriext acalyses ar:'u_scd,
thea a corresponding ciange in manurs volumes should also be entered. Application rates and land areas ars
calculated for a range of fertlization rates. Actual fertilization rates based on =op yield may be exter=d into c=lls I55-
161 with the results calculated in columos C and K in Table C. The spreadshest also computes bird live weight
equivaleats, manure storage capacities, and estimated annual manure volumes to be land applied

RS
Typical Aczual I
-------------------------------------- l
Pullet Pullet Layer Pullet Pullet Layer |
nonlay laying nonlay laying ]
-per bird capacity- -per bird capacity- ]
---------------------------------------------------------------- T e e ]
8ird live weight: initial: 3.0 4.0 3.0 4.0 lts 1
final: 3.0 4.0 4.0 3.0 4.9 4.0 les 1
average: 1.5 3.5 4.0 1.5 3.5 4.0 lbs |
i ' ]
Flocks per year: 2 1 1 2 1 1 flocks/year |
' ' ]
Days per flock: 140 385 345 140 385 345 days/fleck ]
|
Manure acmmulatien: .023 .ces .10 .038 .ogs .10 as/bird/cay I
] Manure densicy: 51 51 s1 St 51 £1 ] Ihs/$23 I
1 ' ' l
} Hme storage peried: 385 38 343 . 385 35 383 - cays |
| - !

Marure total nutrient amalysis: e

l

] ~ Tet N: 38 38 33 33 38 32 lks/zen ]
] NH3N: T 48 L8 43 & 8 43 Z sz Nor tkn |
] p2cs: 56 56 56 56 S5 53 lbs/sen I
| x20: 30 30 30 30 3 30 lbs/ten I
I : I
| organic ¥ mineralization rate: .50 .50 .50 S0 .50 .50 |
l | - : 1
|.Plant nutrient availability ceefficients: (from agplication method bex) ]
] N: 82 .82 .82 52 82 .82 ]
| P2cS: 7S TS .75 75T LTS l
| X20: 75 .75 TS Y 5T o T |
] |
| r 1 |
| .| Application mechod: NWHIN  =------ Hemeonos PEX | ¢ + |
1] seil inczrp: .75 .82 .62 .82 e = x 29 = Iesszen | ]
1 broaccast: .25 .38 .38 .38 70| ] ms/ks (pem) x 0.062 = Ibs/tan | |
P P : = |
| | . |
| Crep fercilizaticn rate: K: 50 Ies/actyr |
| £20S: 20 tbs/ac/yr ]
] e 50 lbs/ac/yr |
L 1

.=oll down for r=sults.
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Table 273. LAYER‘UKFAVED DEZP PIT STCRED VKANURE FERTILIZER NUTRIENTS * '
Type Bird Bird Live House Manure Total Plant Plant Total Plant Availab:—.
of Age Weight Floor Storage Scraped Nutrient HNutrient Nutrients Kutrient:: )
Procucsion Space Capacity,™ Manure, Availability soil incorpora
Unit 0 esececceasccaes Coetficients cemreccnea —eeecn-
4 init final mean tens/ lbs/
23/ 1000-bd soil 1000-bc
fe2/ 1000-kd capacity incarporated tbs/ lbs/ ecapaciny
weeks seeecelbgmemea- bird capscity /year bl ton ten /year
Puller 0 - 20 3.0 15 0.33 252 6.5 N .62 38 2 152
nonlaying P205 .75 sé &2 1
20 .75 30 2 1L
Pullet 20 - 52 4.0 3.5 0.50 &31 16 N .82 38 26 3ac
laying P20S 7S 86 &2 &7t
. L0 e 30 =2 38¢
Layer 52 - 4.0 4.0 0.50 721 18 N .62 _~38 2 a3t
P20S .75 56 &2 77e
K20 .75 30 prd &%

* References: Deprs of Biological and Agricultural Engmeermg, Poultry Science; N
Agronomic Division, Nerth Carclina Department of Agriculture

= Anrwal manure accumalatien.,

== Soil incorporatec:

surface spread manure plowed or disked into seil within 2 days.

Table Z27C.

LAND APPLICATICN OF LAYER UNPAVED DEZP PIT STORED MANURE * T

Nerth Carclina State University; Jan 1550

Type

ot
Precuction
Unit

Pullet

nenlaying

Pullet
laying

Layer

Rate-
Limiting
Nutrient

P2CS
K20

Marure Application Rate ™

Minimm Land Area for Marure Applicatioy”™ ™

--------- ------s0il incorporated-------- ---=-=soil incorporated-rose-ro- g
smsscsccconcnces \bs/acre/year-=e--=sc-secsccs ececcccsesccea --e-lbs/acre/year--=-= :-‘—-----'5-.—
S0 100 150 200 250 300 350 400 S0 100 150 200 250 . 300 _350 . &0C
20 &0 60 80 100 120 140 160 20 40 &0 80 100 120 140 1&C
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 4&OC
------------------ tons/acre/yearsesosssosooom=s s----=ese---3cres/1000-bird capacity---=--=-==-
2.1 4.2 6.4 B85 1 13 15 17 3.0 1.5 1.0 .76 .61 51 W3 WX
L8 .95 1.4 1.9 2.4 2.9 3.3 3.8 % 6.8 45 3.4 2.7 2.3 1.9 1.3
2045 67 90 11 13 16 18 2.9 1.4 .96 .72 .58 .68 41 36
2.1 4.2 6.4 85 11 13 15 17 7.6 3.8-2.5 1.5 1.5 1.3 1.1 §E
48 9% 1.4 1.9 2.4 2.9 3.3 3.8 34 17 11 8.5 6.8 5.8 4.8 L.z
2.2 4.5 6.7 9.0 1 13 16 18 7.2 3.8 2.4 1.8 1.4 1.2 1.8
2.1 4.2 6.4 8.5 11 3 15 17 8.7 4.3 2.5 2.2 1.7 1.4 1.2 1
L8 .95 1.4 1.9 2.4 2.9 3.3 3.8 39 19 13 9.7 7.7 6.5 5.5 &
2 45 6.7 9.0 11 13 16 18 8.2 4.1 2.7 2.1 1.6 1.6 1.2 1

* References: Depts of Biological & Agricultural Engineering, Soil Science, Crop Science; North Carslina St Univ; Jan 15
w= K fertilization rate should be csnsistent with realistic croo yield.
N leaching and demitrificaticn amd P2CS soil immobilizaticn unaczsunted for,
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Layer Unpaved Deep Pit Stored Manure Land Application Spreadshect

This spreadshest uses values from existing NCSU/NCDA data bases to caleulare the fertilizer nutrieats, application
rates and land arsas nesded for agronomic usage of broadeast layer unpaved desp pit stored manure. Values in c=lls
I25-K51 repraseat inputs which nesd to be eatersd to use this spreadshesr. Values in cslls D25-F51 ars typical values
which may be used if more specific information is not available. If actual manurs putriear analyses are used, thea a
corresponding change in manure volumes should also be eatersd. Application rates and land areas ars aleslates for 2
range of fertiiization rates. Actual fertilization rates based on crop yield may be eatered into cslis I59-161 with the
results calculated in eolumes C and K in Table C. The spreacshest also computes bird live weight eguivaleats, manurs

storage capacities, and sstimated anpuai manure volumes to be land appiied.

Pullet Puller Layer
nenlay laying
-per bird capacity-

Pullet Pullet Layer
nonlay laying
-ser bird capacity-

- St Bt s P M e B Bt St St Sr® Sttt et Ty S

Bird live weight: initial: 3.0 4.9 3.0 4.0 lhs
final: 3.0 4.0 4.0 3.0 4.0 4.0 lbs
average: 1.5 3.5 4.0 1.5 3.5 4.0 Lhs
Flocks per year: : 2 - 1 1 2 1 1 flocks/year
Days per flock: 140 365 345 140 3835 363 days/flock
Manure aczmulaticn: .033 .088 .10 .038 .088 .10 lbs/sird/cay
_ | Manure densizty: S1 51 51 S1 S1 51 Ies/f23
.
- 7] Manure storage period: 345 385 345 365 385 365 days
|
{ Manure tetal rmutrient analysis:
] Tot N: 33 38 38 33 38 32 lbs/tzn
! NH3N: @ @ L8 & a3 % tot X or
! Pcs:  S6 56 56 6 56 56 lbs/ten
| xze: 33 36 30 30 30 30 les/ten
|
| Orsanic N =ireralization rate: .50 .50 .50 S0 50 .50
I
]-Plant muz-ient availability coefficients: (from acplication methed bex)
| N: .28 .23 .} .38 .33 .32
| P2cs: .70 .70 .70 70 .70 .70
| xo: .70 .70 .70 .70 .70 .70
I
| —
| | Asplicatien meched: NHIN  =--cee- N---eeo- PIX | ¢ .
11 soil imcarp: .7 .82 .52 .82 s X x 20 = (ks/zen |
| 1 breaccast: .25 38 .33 .38 70 | mg/ks (pem) x 0.002 = lbs/tan |
3 | - N 3
I L
l N -
| crep ferzitizscizn rate: K: - Ibs/ac/yr
] P225: 20 Lbs/ac/yr
| XZc: S0 ss/ac/yr
L

4 e Bt Bt it St Bt G (it St S St G P P B B P e s St B Pl S Sl Gl S T Bty Pt Pt S Bt St Pl it S} Punc’ G oS P St e

soil dows for s=euirs,
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Table 27B. LAYER UNPAVED DEEP PIT STORED HAHURE‘FERTXL!ZER NUTRIENTS * N
Type Bird 8ird Live House  Manure Total Plant Plant Total Plant Availr{’
of Age Weight Fleor Storage Scraped Nutrient MNutrient Nutrients Rutrient:
Produczicn Space Cagacity,”™ Marure, Availabilicty broadcast
unit . S Coefficients ceeemmoomecenans
init final mean tons/ {ks,
- 13/ ~ 1000-bd broadcast ' 1000-&
$t2/  1000-bd capacity e lks/ lbs/ ‘capacit
weers === Ibs-===- - bird capacity /year ten Ten /yen:
Pullet 0 - 20 3.0 1.5 0.33 282 6.5 N 33 33 14 (-2
nonlaying P20S .70 €4 29 i
: x20 .70 30 21 1%
Pullet 20 - 52 - 4.0 3.5 0.50 &31 16 N .38 33 14 =2
laying . P205 .70 Sé 33 Y v
) x20 .70 30 21 33¢
Layer 52 - 4.0 4.0 0.50 721 18 N .33 ~ 38 % 257
P2CcsS .70 5% 39 =
x20 .70 30 21 38

* References: Depts of Biological and Agrizultural Engineering, Poultry Science; North Carolina State University; Jan 155C
Agronomic Division, North Carslina Department of Agriculture
** Annual marure ac—mutatien.
wew Broadcast: surface spread manure uncovered for 1 month or longer.

Table 27C. LAKD APPLICATION OF LAYER UNPAVED DES? PIT STORED MANURE * s

2
Type o Rate- Marure Apptication Rate ™~ . Minimm Land Area for Marure Applicatior;

of Limiting =--e--~co-co=- ----broadcaste--=-"* cemeocses s=  emmecceccccccace-- --broadeastee=e===-= ---:--—‘-l..._

Precuction Nutrient =-===-=v--- smeae- \bs/acre/year-======" semeemm=s  SSsesssossecescoes Ibs/acre/year--=-o===ossons""

Unit ) N g 100 150 200 250 300 550 400 50 100 S0 200 250 300 . 350 400

p2cs 20 40 60 80 100 120 140 180 20 &0 &0 80 100 120 140 1&

o] 50 100 150 200 250 300 350 400 50 100 150 200 250 300 353 &0

--------------- ---tons/acre/years-osos-sosssTT cee=-ca-----3cres/1000-bird capaciTy---=--=°""

Pullet N 3.5 6.9 10.4 13.9 7 2 r{3 28 1.9 .93 .82 .7 37 31 .27 B

nanlaying pacs .51 1.02 1.5 2.00 2.5 3.1 3.8 44 13 6.3 4.2 3.2 2.5 2.1 1.8 1.5

20 2.5 4.8 7.2 §.5° 12 % 1719 2.7 1.3 .50 .47 .56 .45 38 3%

Puller X 3.5 6.9 10.4 13.9 17 21 2% 28 4.7 2.3 1.4 1.2 .53 .78 .57 .38

laying p2cs 51 1.02 1.5 2.0 2.6 3.1 3.6 L. 32 16 11 7.9 6.3 53 .45 &0

X290 4 48 7.2 9.5 12 1% 17 19 6.7 3.4 2.2 1.7 13 1.1 .96 B

Layer N 3.5 6.9 10.4 15.9 17 2 2% L 5.3 27 1.8 1.3 11 .89 .76 .87

: i rles §1 1.02 1.5 2.0 2.6 3.1 3.6 4.1 38 18 12 9.0 7.2 6.0 5.2 &S

X20 2.4 4.8 7.2 9.8 12 14 17 19 7.7 3.8 2.4 1.9 15 1.3 1.1 .§¢

* References: Depts of Biolegical & Agricultural Engineering, soil Sciencs, Crop Science; North Carslina St Univ; Jan 1550
ow § ferzilizatrion rate should be ccnsistent with rea!i%:::_:rcp yield.
N leaching and cdenitrification and pz0S soil immepilizatien unacsounted for.
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ILayer Liquid Manure Slurry Land Application Spreadshest

This spreadsaesr uses values from existing NCSU/NCDA data bases to ceulats the fertilizer nutrieats, appiication
rates and land areas nesded for agronomic usage of soil injected layer liquid manurs siurry, Values in calls [25-KS3
represeat imputs which nesd to be eatered to use this sprzadshest Values in e=ils D2S-F33 are typical values which
may be used if mors specific information is not available. If actual manure slurry nutreat analyses are used thes 2
carresponding change in manurs slurry volumes sbould also be eatersd. Application rates a=d land areas ars
leulated for a range of fertilization rates. Acrual fertiiization rates based on <op yield may be extered into c=ils 163-
165 with the results calculated in columaos C and K in Table C. The spreadshest also computes bird live weight
equivaleats, manurs storage capacities, and estimated annuzl liquid manure siurry volumes to be land appiied. i

Pullet Pullet Layer
nenlay laying
-ger bird capacity-

Pullet Puller Layer
nonlay laying
-per bird capacity-

..................... B L T ettt L LR DL LT LT

@t by S St B Pl Srant Rt RS Pett Butet S Sees B B

§
|
|
|
|

Bird live weight: initial: 3.0 4.0 3.0 4.0 I=s |
final: 3.0 4.0 4.0 - 3.0 4.0 4.0 Lbs l

average: 1.5 3.5 4.0 1.5 3.5 4.0 s i

. . l

Flocks per year: 2 1 1 ) 2 1 1 flocks/year ]

, : |

Days per fleck: 140 385 363 140 385 365 cays/flock l

I

Manure slurry volume: |
ranure anc urine: .012 .028 .032 .012 .028  .032 sals/bird/cay |

1 excass watar usage: .005 011 013 .005 .011..013 sals/sird/day |
{ tetal:  .017 .03% .044 017,035 .0& sals/bird/cay |
2 ‘ |
~ | Manure slurry demsicy: 8.4 8.4 2. 8.4 B.L. 8.4 les/sallen i
A _ l
| Marure stcrage periec: 183 183 183 183 133 18 cays ]

| : ' ]
| Marure sturry tstal nutrient aralysis: |
] Tnt N: 62 &2 é2 &2 &2 &2 lbs/1000 sals l
1 NH3N: 63 63 &3 &8 &8 & 2 ot ¥ oor txn |
-] pP2cs: S9 59 59 59 5 &5 15s/1000 sals |
1 X2o: 3 3 7 ;3 Ibs/1000 sals |
o |
| orsanic X mineralizatien rate: .50 .50 .50 S0 .50 .%0 |

| |
] Plant nutrient availatbility csefficients: (fro=m applicaticn methed Box) .
! X: .81 .81 & -B1 81 .81 ]
1 FZes: .20 .30 .20 .20 .20 .20 i
| xzc: .20 .20 .80 .80 .20 .30 |
| ]
| — — 1

| | Aeplication method: NHIN  ====--- Ne=memoe PEX | o 1 |

] | ssil injeczion: .95 .21 a1 s -0 ] | Z. x 835 = lbs/1000 gals | |
[ 1 seil imesrz: .73 &7 AT ST 75 | 1 ms/U (p=) x L0085 = lBs/iC00 sals | |
I ] h=sacs3sT: .35 A ] %] A .70 l l lbs/1000 gals x 27.154 = lbs/acre-inch ’ ]
[ irrigazien:  .IS B = S & - -~ ]
1 ¢ ! ]
' |
rco fertilizasisn rate: N: 0 Ibs/ac/yr |

I pzos: e les/aziyr |

l X32: 50 . las/ae/yr |
— - 1

Scoz2ll dows for rasults.
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633-70
Tacle 288. LAYER LIQUID MANURE SLURRY FERTILIZER NUTRIENTS *
Type 8ird Bird Live House Marwre Tetal Plant Plant Total Plant Availar—.
of Age Weight floor Storage Manure Nutrient Nutrient Nutrients Nutrient '
Procuctien Space Capacity,™ slurry, Availabilivy . soil inject.
Unit cccemcmencaconn . ) Coefficients = =eee=== cesemnca.
: © init final mean gallons/ : Lks,
fe3/ 1000-bd soil lbs/ Lbs/ 1000-x
$z2/ 1000-&d capacity injected 1000 1000 capacit
weeks — =----- lbg-eaee- bird capacity /yesr el gals gals /year
Pullet g -20 3.0 1.5 0.33 384 5671 N .31 &2 S0 -
nonlaying P20S .20 59 . &7 24!
X20 .30 kg 30 16
pullec 20 -52 3.0 4.0 3.5 0.50 %8 18177 N .81 . & 50 o
laying pecs .20 59 &7 66
- ' K20 .30 7 30 L2
Layer s2 - 4.0 4.0 4.0 g.50 1083 16202 N . 81 - 62 S0 8L
p2ss .80 L5 &7 75t
o . .80 74 30 o

* References: Depts of Biclogical and Agrisultural Engineering, Poultry Science; North Carolina State Universizty; Jan 155¢
) Agronomic Division, North Carolima Department of Agriculture o et g el
el 6;mnth ac=umulation of manure, excsss water usage, siorage surface rainfall surplus; does not include fresh water for
flushing. . ) T .
wvw Soil injected: manure slurry injected directly into the soil and cavered immediatsly.

. Tasble 2EC. LAND APPLICATION OF LAYER LICUID MANURE SLURRY *. R
Type -2 Rate- Marure Applicaticn Rate ™™ : Minimm Land Ares for Mamure Apliczt:icff

of . . Limiting ==--==--=-- ee===s0il injected--=cscs--ocesses SomSocoses -==---g0il ipiq::d,---"-ft:'.":‘--—
Production NUTrient e-ecccem-ess-s --{bs/acre/year--===-="" sseses  eesssccccccccces lbs/ac.-e/year;-—"";"'.' -----
unit R sg 100 150 200 250 300 350 40O 50 100 150 200 230 300 350 &GC
p205 20 40 60 80 100 120 140 160 - 20 L0 40 20 100 120 140 &

XZ0 sg 100 150 200 250 300 350 400 S0 100 150 200 250 300 350 &
L eeeemeea- -----gallons/acre/year---=-===== ases eeesesceee acres/1000-bird capacity--=-=-===

Putlet N 1008 2016 3026 4033 5041 6049 70S7 BO&S 5.5 2.8 1.9 1.2 1.1- .5 .80 .7
nonlaying . pacS 427 2S5 1282 1709 2136 2564 2991 3438 13 6.5 4.6 3.3 2.7 2.2 L§ i
- R0 1682 3384 5066 6728 10 100¥2 11775 13433 - 3.4 1.7 1.1 B 87 .56 .48 &

Pullet - N 1008 2016 3026 4053 5041 6049 7OST BOES % 7.0 4.7 3.5 2.8 23 2.0 1.

laying pzcs 427 BSS 1282 1709 2136 2564 2991 3498 T 7o 11 83 6.6 5.5 67 4
. oo 1482 TSéb 5046 6728 8410 10092 11773 13455 8.4 4.2 2.8 2.1 1.7 1.2 1.2 17

Layer N 1008 2016 3026 4033 5041 6049 70S7 805 16 8.9 5.6 4.0 3.2 2.7 23 2f
P2Cs 27 &S5 1282 1709 2136 256k 2991 3418 338 19 13.9.5 7.5 6.3 5.4 40

. oo 1682 3364 5046 6728 8410 10052 11773 13435 9.6 4.8 3.2 2.4 1.9 1.6 1.6 1a

= Referencss: Depts of Biologizal & Agricul tural Engineering, Soil Science, Crep Science; Norzh Carolina St Univ; Jan 15%
== § ferzilization rate shculd be consistent with reap?n:_c:‘c; yield.
R leaching and denitrification and P2CS soil iemobilization wnaccsunted for.
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)

Layer Li‘vquid Manure Slurry Land Application Spreadshest

_.” This spreadshest uses values from existing NCSU/NCDA data bases to calculate the fertilizer nutrieats, application
rates and land arzas needed for agromomic usage of soil incorporated layer liquid manure slurry. Values in c=ils [25-
K53 represeat inputs which ne=d to be carered to use this spreadshest. Values in cslls D25-F55 are typical valuss
which may be used if more specific information is not available. If actual magure slurry nutrieat analyses are used,
thea a corresponding change in manure slurry volumes should aiso be eatersd.  Application rates and land areas are
clculated for a range of fertilization rates. Actual fertilization rates based on crop yield may be eatersd into e=ils 163-
165 with the results calculated in columns C and K in Table C. The spreadshes: also computes bird live weight
cquivaleats, manure storage capacities, and estimated annual liquid magure shurry volumes to be land applied.

Plant rutrient availacilicy csefficients: (from applicatien methed Box)

- et St B Bt et Bmnnh it it Bt Bt Bt At Breend Sl S i Pty S Bt S Pt M S RGeSy B
.

v y
l Typical Aczual ]
i eecememccmsecomsees  eescecccccrcaceanas I
l .. Pulles Pullet Layer Pullet Pullet Layer |
I nenlay laying nonlay laying i
| -per bird capacity- -per bird capaciry- I
l ..................................................... emcecccccscsscerccnrecnrac s esacs e s e sccsescnsceaansan veoa l
] Bird live weighz: initial: 3.0 4.0 3.0 4.0 (§=3 |
I final: 3.0 4.0 &.0 3.0 4.0 4.0 Ibs I
l averase: 1.5 3.5 4.0 1.5 3.5 4.0 lbs |
1 : ]
| Flocks per year: 2 1 1- 2 1 1 flocks/year }
I ‘ ‘ *
| days per fleek: 140 365 365 140 365 365 days/fleek |
' |
| Carwre slurry volume: |
parure ang urine: .072 .028 .032 .012 .028 .032 gals/bird/cday |
- excess water usage: .00 .011 .013 .005 ,011 .013 gals/bird/cay |
. total: .017 .03% .0& .017 .03% .04 gals/bird/eay |
. --_ . . : } . I
Marure slurry densicy: 8.L 8.4 8. ° 8.4 8.& 8.z lbs/salien i
: ’ |
Manure storage perice: 18 18 1 3 18 1\ 18 " cays {
|
Manure slurry tstal rutrient analysis: v I
Tot N: &2 62 &2 62 &2 é2 lbs/10C0 gals |
NH3N: 68 &3 €8 & &3 &3 Z tot N oer ten |
P2Cs: E3 59 59 59 59 5% lbs/1000 sals |
i xee: 37 37 37 v 3 37 lBs/1C00 sals |
; : - |
Orsanic N mineralizatien rate: .50 .50 .50 S50 .50 LB }
|
N: o .57 6T T . 67 6T 6T l
pzCs: o TR o B b T 5 TS LTS 1
K2e: 75 TS TR T3 .75 T3 i
|
r k] l
| Aeplication metnod: NH3N  -=-==-- Hamomone : Pix | ¢ y |
| soil injeczien: .95 .81 .87 .81 .80 | ] = x 8.5 =lbs/1000 gals | |
] sail imcarg: .7 AT 8T AT 75 ] | me/L (Pem) x .0083S = Lbs/1000 salts | |
l brsaczast: .2c &0 .d ad .70 l l l5s/1000 sals x 27.154 = (bs/acre-inch l l
] irrigsation: i 33 .33 .33 .70 ! - —_ }

L
|
{ Crop fertilizatien raze: N: =0 I=s/ac/yr l
| o 2o Lks/ac/yr |
| XzZ2: sQ les/ac/yr !

—

Scoll dows for rasudts.



333=-72

©

REV. Jan. 1995

Table 288. LAYER LIGUID MANURE SLURRY FERTILIZER NUTRIENTS *
Tyre Bird Bird Live House Manure Total Plant Plant Total Plant Availat®™
of Age Weight Floor Storage Marure Nutrient MNutrient MNutrients Nutrients?
procuczion Space Capacity,” Slurry, Availability soil incorporate.
unit L mmemeemececeens . Coefficients  eem==e=e- R
init final mean gallons/ tbs/
. 23/ 1000-bd soil Lbs/ lbs/ 1000~
4t2/ 1000-bd capacity ) incorporated 1000 1000 capacity
weeks memecc|bgeanann bird capacity  /year ——— gals gals /year
Puller 0 - 20 3.0 1.5 0.3 384 5671 N 57 62 41 =4
m[aying P20S .75 59 o 269
x20 75 37 28 158
Pullet 20 - 52 3.0 4.0 3.5 6.50 943 16177 N .87 &2 &1 s8s
laying P05 .75 59 [33 £22
20 75 37 28 355 -
Layer 52 - 4.0 4.0 4.0 0.50 1083 16202 N 67 &2 41 &58
P20S .75 59 124 rak!
20 e 37 28 &Ls2

* References:

flushing.

wwww Soil incorporatec:

Table

surface spread manure plowed or disked ints soil within 2 days.

28C. LAND APPLICATION OF LAYER LIGUID MAKURE SLURRY *

Depts of Biological and Agricultural Engineering, Poultry Science; North Carclina State University; Jan 1590
Agronomic Division, North Carolina Department of Agriculture

we S-month ac=mulatien of marure, excess water usage, Storage surface rainfall surplus; does not include f.r'ésh water for

"\

Pullet
nenlaying

Putlet
laying -

Layer

Minimum Lard Area for Marure A.;pli:zfiui

Rate- Marure Application Rate ™~ .
Limiting -<--=ce======-< soil icarporated--=-=-sc=s= - ceeemccoccemm--soil incarpocated----eeeeeeSi—
Nutrieat =----c--c--ec-cc les/acre/year--==--cccosss=ms oo ceeereremaeon lbs/acre/year--====-sc-coce==
X 50 100 150 200 250 300 350 &0 50 100 150 200 250 300 350 400
P205 20 40 &0 8 100 120 160 160 20 40 &0 80 100 120 40 180
K20 Sp 100 150 200 250 300 350 400 S0 100 150 200 250 300 350 430
i -gallons/acre/years=-=-<="°"< se=- == semmsoan acres/1000-bird capacity---===-=-==
N 1213 2025 3638 L8O 6063 7275 8488 G700 4.7 2.3 1.6 1.2 5% 7B .7 .58
pees 456 © 912 1367 183 2279 2735 3150 36&8 12 6.2-74.1° 3.1 2.5 2.1 1.8 S
o° 1794 3588 5382 7176 897D 10764 12558 14352 3.2 1.5 1.1 7% & WS 45 W4
N 1293 2025 3&33 4850 6063 7275 8488 §7U0 12 5.8 3.9 29 2.3 1§ 1.7 1=
p2cs 456 912 13467 1823 2279 2735 3190 3646 31 16 0 7.8 6.2 5.2 4.4 3.9
K20 1756 3588 5382 7176 897D 10764 12538 14352 7.9 4.0 2.8 2.0 1.6 13 1.1 .59
N 1213 2425 3&38 4850 6063 7275 8438 9700 13 6.7 4.5 3.3 2.7 2.2 1.9 1.7
P2Cs 456 912 1367 1823 2279 2735 3190 3646 36 18 12 8.5 7.1 5.9 5.1 &t
20 1754 3588 S382 7176 8970 10764 12538 14352 9.0 4.5 3.0.23 1.8 1.5 1.3 1.2

= References: Depts of Biological & Agricul neer
stent with realistic

»= N ferzilizatien rate should be consi .
zation unaczsunted for.

N leaching and denitrification and P205 soil immobili

crco yield.

sural Engineering, Soil Science, Crop Science; Neorth Carclina St Univ; Jan 155C
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Layer Liquid vMa;'xure Slurry Land Application Spreadshect

This spreadshezt uses values from exdsing NCSU/NCDA data bases to calculats the fertilizer nutriests, application
rates and land arezs nesded for agronomic usage of broadeast layer liquid manurs slurry. Values ia c=ils 125-K53
represeat inputs which nesd to be eatered to use this spreadshest. Values in csils D25-F53 ar= typical values which
may be used if more speciic information is not available. If actual manurs slurry nutsisar apalyses are used, then 2
corresponding change in manure slurry volumes should also be eatered. Application rates and land arzas ars
Slcuiated for a range of fertilization rates. Acrual fertilization rates based on cop yield may be eatered into colls 163-
165 with the results calculated in columns C and K in Tabie C. The spreadshest also computes bird live weighr
eguivaleats, manurs storage capadities, and estimated annual liquid manure slurry volumes to be land appiisd.

At Gt DU B Bt} Gt et P Wk e W et Bert B Wil U P Bkl e T B S S O P ot

H S
1 Typical Aczual |
et L L L L TR E RO SREEEE I
| Pullet Puilet Layer Pullet Pullet Layer i
] nenlay laying nenlay laying |
| -per bird capacity- -per bird cacacity- |
| =eeeeee- i S U e |
| Bire live weighz:  imizial: 3.0 4.0 3.0 4.0 lbs ]
1 final: 3.0 4.0 4.0 3.0 4.0 4.0 tbs l
| average: 1.5 3.5 4.0 1.5 3.5 4.0 lbs |
| |
| Flecks per year: 2 1 1 2 1 1 flocks/year |
| ' {
| Days per floek: 143 365 343 %3 365 385 days/flock |
L] - . l
rure slurry volume: . : ]
manure arc urine: .02 .028 .032 012 .0z8 .022 gals/birdsday |

excess water usage: 005 .011 .013 .005 .011 013 sals/tird/eay |

total: _.017 .039 .04t 017 039 .0 . sals/mirdseay |

. - ]

Marure siurcy censicty: © 84 gL 8.2 8.4 8.4 38.& tbs/sallen I

‘ |

Manure storage perioc: 18 18 183 _ 18 18 &3 days 1

l

Manure s{urry sctal nutrient amalysis: |
Tot N: 62 &2 &2 &2 &2 é2 lbs/1000 gals |

NM3H: 8 8 &2 68 &3 &8 % T N oer tkn |

- -P22S: 59 59 5% 59 5% s2 lbs/1000 gals |

xe: .37 33X 3T - 7 37 I lbs/10C0 sals |

. . P “ I

Grsanic N mineralizatien rate: .50 .50 .50 S0 .50 .50 ]

I

Plant nusrieat availability ccefficients: (frem applicaticn meched box) |
N: &0 L0 &3 .&3 .40 ] l

pes: ~-.70 .70 .70 70 .70 .70 1

X20: .70 .70 .70 70 70 .70 |

!

I t |

| Asslication mecned: NHIN --c-e-- Newsomos PIX | r !

| seil injeczien: .95 .81 .81 .21 .80 | | = x 835 = lbs/1000 gals | |

| soil imcors: e AT AT 6T 5] ] me/U (e x 00233 = bs/1000 sals | |

| breaccas:: .35 I IS B 2. .70 | | lbs/100C gals x 27.154 = bs/acre-inch | |

| irrigatien: .25 330 .33 .33 70 ] - 2]

L . |

|

g Creg ferzilizazien rate: N: EC les/ac/yr I
| pzCs: 20 tbs/ac/yr |
I o 50 tbs/ac/yr l
L 1

Secroll down for rasuits.
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Table 288. LAYER LIQUID MAKURE SLURRY FERTILIZER NUTRIENTS * ) .-
Type Bird Bird Live _ House  Marnure Total Plant Plant Total Plant Availatg”
of Age Weight Floor Storage Marure Nutrient Nutrient Nutrients lutrien:.v_f
Production Space Capacity,”™ slurry, Availability broadcast’
uUnit - L meees ccccesmane Coefficients ceececmccccccce.
init final mean gallens/ lbs/
. fe3/ 1000-bd broadcast lbs/ lbs/  1000-kc
22/ 1000-b&d capacity v 1000 1000 capaciny
weeks ~  cee--- lhs-em=-- bird capacity lyear gals gals /year
Pullet 0 - 20 3.0 1.5 0.33 334 S&71 N .40 &2 25 13%
nonlaying pacs .70 59 41 riY3
20 .70 37 25 148
Pullet 20 - 52 3.0 4.0 3.5 0.50 %43 16177 K &0 &2 2s 3468
laying P205 .70 s 41 s81
x20 .70 37 25 365
Layer 52 - 4.0 4.0 4.0 0.50 1083 16202 N .40 62 P 357
P205 70 59 &1 664
20 .70 7 25 [+3]

and Agricultural Enginesring, Poultry Science; North Carolina
Norzh Carolina Departzent of Agriculture K
excess water usage, storage surface rainfall surplus; does not include fresh water for

* References: Depts of Biological State University; Jan 199C
Agronomic Divisien,

»* &4-month accumulation of manure,
flushing.

=we Broadcast: surface spread manure uncovered for 1 month or longer. ‘

Table 28C.. LAND APPLICATION OF LAYER LIGUID MANURE SLURRY * oo

I~

Type Rater Marre Application Rate ™ .+ Minimm Land Area for Marure Appliczti:%_
ot Limiting ---------cso=ees --broadeast---sssmsmommeses [ ———enn Brmaceast .

Praocustien Nutrient =------==se--=ccs lbs/acre/year-=-==--===== smee Ll eemmseeeee- weee-lbs/acre/yesr---silicamnnnss
Unit N 5o 100 150 200 250 300 350 400 S0 100 150 200 250 300 350 &
P20S 20 &0 40 80 100 120 140 160 20 &0 &0 8 100 120 -1L0 16l
K20 50 100 150 200 250 300 333 400 S0 100 1S0 200 250 300 350 &
voeseees ----=--gallons/acre/year-----o=osoooos eeccmeesec-acres/1000-bird capacity=--====--"
Pullet X 2040 &407% 6119 8158 10198 1238 14277 16317 - 2.8 1.4 .53 .70 .56 46 LD X
nonlaying p20s . 488 S77 1465 955 2642 2930 3418 3907 12 5.8 3.9 2.9 2.3 1.9 1.7 1t
X20 1522 3844 5757 7689 9611 11533 13435 15378 3.0 1.5 .98 .TL 5% .69 a2 3

Puller N 2000 4079 6119 BIS3 10158 12238 %277 16317 7.0 35 23 1.7 14 .12 .99 E
laying P2Cs 438 77 1465 1953 2642 2930 3418 3907 .2% 15 9.7 7.3 5.8 48 &1 3«
x20 1922 384 5767 7639 9611 11533 13455 15378 74 3.7 25 1.8 1.5 1.2 11 .F

Layer N 2040 4075 6119 8158 10198 12238 14277 16317 7.8 4.0 2.5 2.9 1.5 13 1.1 .9
P2cS 488 G77 1465 1953 2642 2530 3418 3907 3 17 11 83 6.8 5.5 4T A

20 1922 33.s 5767 7689 9611 11533 15455 15378 8.4 4.2 2.8 2.1 1.7 1.4 2 1.

155

e References: Depts of Biological & Agricultural Engineering, Soil Science, Crop Science; North Carolina St Univ; Jan
== N fertilizatiocn rate should be consistent with reg{q:xc_:rcp yield, :
N leacaing and ceniczrificatieon and P205 soil immobilization unacsounted for,
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Layer Liquid Manure Slurry Land Appﬁca‘dcﬁn Spreadshest

_ “This spreadshest usss values from c:csu.ng NCSU/NCDA data bases to clculate the femilizer nutriests, application
rates and land arsas ne=ded for agronomic usage of irrigated layer liquid manure slurry. Values in c2lls 125-K53
represeat inputs which nesd to be eatzrzd to use this spreadshest Values in czils D25-FS3 are typical values which
may be used if more specific information is not available. If actual manurs slurry utriezt analyses are used, thea a
corresponding change in manure slurry volumes should also be eatersd. Application rates and land aresas are
calculared for a rangs of fertilization rates. Actual ferdlization rates based on crop yieid may be eatersd into eslls 163-
165 with the results calculated in columns C and K in Table C. The spreadsiest also computes bird live weight
equivalests, manure storage capacues, and esimated annual liguid manure slurry volumes to be land applied

H .
| Typizal Actual ]
I emmeesemecccceeees memeeseseecoooeens |
] - Pullet Pulletr Layer Pullet Pullet Layer i
| " nenlay laying nenlay laying 1
| -per bird capacity- -per bird capacity- ]
S — S l
| Bird live weight: initial: 3.0 4.0 3.0 4.0 ks ]
| final: 3.0 4.0 4.0 3.0 4.0 &.9 lks ]
| average: 1.5 3.5 4.0 1.5 3.5 4.0 Ibs |
| . . I
| Flocks per year: 2 1 1 2 1 1 flocks/year ]
l |
| bays per flock: 140 385 343 140 365 365 days/flock i
\. ' l
sure slurry volume: : 1
{ marure and urine:  .012 .028 .032 .012 .028 .032 sals/bird/sday |
1° excess water usage: .005 .011 .013 ©.005 .01 .013 sals/birdscay |
|~ tetal: .017 .035 .04 017 .03% .0&2 . gals/birdsday |
I ‘ ‘ : B
| Marure slurry demsity: 8.5 8.4 3.4 8.4 8.1 8.% tks/gatlon I
l . ]
| Marmure stcrage periec: 183 & 183 . 183 183 183 cays I
i : !
| Marnure slurry zozal nutrient analysis: !
I Tot N: 1672 1672 16M2 1672 1672 1672 lks/acre-inen |
i NH3H: 8 & &3 63 83 &2 Z st N oer tha |
1 P2oS: 1529 _ 1535 1539 1529 1589 1S&9 . lbs/acre-insh |
I 2: 1009 10C§ 1COF 1009 1009 1009 Ibs/acre~incn |
1 : - :
| Orsanic K mineralizatien rate .50 .50 .50 .50 .50 .50 i
| |
| Plant nuzrient availabilizy csefficienss: (from acglicaticn metned box)’ - I
I PR~ R« S 35 .33 .53 ]
| pzes: .70 .TD .TO .7 .70 .70 |
| K2e: .70 .70 .70 T00 .70 .70 ]
| [
l T N i i
| | Application pethed:  NHSN  -=<=-o- Nooomen- PEX | r - |
] | soit injectien: .55 .81 .81 .81 .20 | ] Z. x 83.5 = 1bs/1000 gals | |
1 1 sail inzsrz: 7S W87 L5T 4T T2 ]l mesuo(eemy x 00835 = Lbs/1000 gats | ]
I 1 Broaccast: .3s .t W80 L .70 | | bs/1000 sals x 27.154 = \ts/acre-inca | |
[ irrigaticn: .28 33 .33 .33 78 ]k - }
, .
|
| Crzz fertilization rate: N: 50 les/ac/yr |
] Fzos: 29 \es/ac/yr ]
I Xzo: 59 : les/ac/yr !
L

’

Scoil down for resuits.

-5
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Table 28B. LAYER LICUID MANURE SLURRY FERTILIZER NUTRIENTS * X

Type Bird Bird Live House We -‘?o:;l T Tplant T T Plant " Total Plant Available
of Age Weight Fleor  Storage Manure  Nutrient Nutrient Nutrients Nutrients /

Procuczion . Space CZPiCIfY turt'y, ‘Valliblllty ’ iﬁ"igtd?

Uniz . ccecemomcmacn- - per 1000 -bd Coefficients cemeeen c—eemaie

"~ init final mean m/vear o tes/

’ ft3/  emoesseescoo irrigated  lbs/ tbs/ 1000-&d

‘tt2/  1000-bd acre- e acre- acre- capacity

weeks cccac-lbgammnee bird capacity gals inch xnch inch " Iyear

Pullet 0-20 3.0 1.5 0.33 384 5671 .21 N 33 1672 552 115

nonlaying P20S .70 1589 1112 =2

0 .70 1009 706 143

Pulles’ 20-52 3,0 40 3§ 050 w8 WS K -3 1672 552 2s8

laying P05 .70 1589 112 sa1

K20 .70 1009 706 365

Layer 52 - 4.0 4.0 4.0 0.50 1083 16202 .60 N 33 1672 552 39

‘ P205 .70 1589 1112 654

R 1902 8¢ &2

e - . R

- Refermcer Depts Q? awlogxcal and Agnwl’m’al Eﬂgmeeﬂng, Pcul’ry Scxencz, Nor.h Carchna s ate Uruversuty, “Jan 1950
Agrenomic Division, Ncrth t:arol'ma Degarment of Agncul’ure -
= é-month ac...nul.atmn of manure, excss uater usage, sterage surface ramfau surplus-
ﬂushmg.
- Irrtsated'

does not mcluie frsh m:er for

sprinkler irrigated manure slurry g!s?ysrsﬂ for 1 month or longer. .

R T

: st e et L
Table 28C. JAND APPLICATICH OF LAYER LICUID MAMIRE SLURRY.” -: i+ DI R
Type T M"'ga‘;e-i - ~ll!;;-x:.n-e Apph:arwn Rat: o ” T H;;n;un LGd Area f;;'ia;.x;; Apphcatxot h
of Limiting -=-==<=°- 7"-'7’?")rf1§2t=§‘ """"""""" seeT "”"'"""""'"”9'55?'7"" - t
Preguction Muzrient ---=-=s=omooso _-1-l!s/ac'elyear""”"'r"t"' seccsesccserroes lblacre/year--"-- RO 44
Unit N so j00 350 200 250 300 350 400 50 100 150 200 0 300 300400
P2CS >0 40 &0 %0 100 120 340 160 20 4o 60 .8 100 . 20 10 1
Xz 5o 100 150 200 250 300 350 00 s 100 150 200 =0 300 350 ¢
- smeemes seeece-sesa-inches/year-=--"" soseoemeTos ommsens. -ac-snwn bxrd :a;a:aty----------
Putler N .09 .18 .27 36 45 WS4 .8 T2 23 1.2 .77 S8 46 3B B
nonlaying p2es .08 .036 054 072 090 .11 30 L% 12 5.8 3.8 2.9 23 1.9 1.7 1S
o0 .07 .4 .21 2B .35 .42 .50 .57 3.0 1.5 .58 A 5% 49 &2 3
Pulles Noo.091 18 .27 38 4D S &3 T2 5.8 2.9 1.9 1.4 12 % B %
laying pacs  .018 .036 .054 .072 .0%0 .11 A3 L% 29 15 9.7 7.3 5.3 4.8 41 34
koo 071 .14 .21 .28 35 .e2 59 .3 7.4 3725 18 15 12 11 S
Layer N 051 .18 .27 36 .45 R TR S 6.5 33 2.2 1.6 13 11 % B
p2cs  .0%8 .036 .0S6 .072 .050 .71 A3 L1 3 17 31 &3 &5 5.5 &7 4.
oo o1 . .21 .28 .35 e 30 57 8.4 42 2.8 21 1.7 1e 12

* References: Drts of Bwlogt:al & Agncu

L*ural ;ngxneerxng, Soil Scimcg‘,mc.rcp s;i.e'r'acz

xor.h :arolma s: Univ; Jan 19‘9

== § fertzilization ‘rate should be consistent widh realistic erop yield.
N leaching and denurafucat:cn and p2CS soil wmcmll-atwn una::au'xted for.
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Layer Anaerobic Lagoon Liquid Land Applicatiocn Spreadshest

. Thus spreadshest uses values from exsting NCSU/NCDA dara bases to clculate the fertifizer gutries
- rates and land areas nesded for agrenomic usage of soil injected layer anaerobic lagoon liquid. Values

633-77

ts, application
in c=lls [25-K36

~ represeat inputs which ne=d to be catered to use this spreadshest. Values in calls D25-F36 ars typicz! values which
may be used if more specific information is aot avaiiable. If acrual lagoon liquid nurriear analyses are used, thez a
corresponding change in lagoon liguid volumes should also be entersd. Application rates and land areas zre —leulared
for a range of fertilization rates. Actual ferilization rates based on crop yield may be eaterad into colls 166-168 with
the results caicuiated in columns C and K in Table C. The spreadshest also computes bird live weight eguivaleats,
lagoon cpadities, and estimated annual lagoon liquid volumes to be land appiied.

--—--——-——-J

i
% Typical Actual
] Pullet Pullet Layer Pullet Pullet Layer
| nonlay laying mnlay.laying
} - -per bird capacity- -per bird capacity-
| Bird live weignt: initial: 3.0 4.0 3.0 4.0 ks
| final: 3.0 4.0 4.0 3.0 4.0 2.0 Ias
| average: 1.5 3.5 4.0 1.5 3.5 4.0 tes
1
| Flocks per year: 2 1 1 2 1 1 flecks/year
[
"] pays per floek: 160 365 345 160, 345 345 days/fleex
{ : .
| Lasocon licuid eagacity: (coes not inciude freedcard or ZS-yr storm storage)
design treatment: .8 8.8 10.0 3.8 8.8 10.0 £23/bird cac
. sludse storage: .3 2.9 33 1.3 2.9 33 t23/bird caz
] tescorary sizrage: - VST O 4 4 1.5 1.7 ft3/bird cap
= | tozal: 5.6 13.1 15.0 5.5 13.1 15.0 f23/5ird can
e | ) .
=+-- | Lagoon licuid aczumulatien : -
| sanure and urine: 012 .028 .032 =012 .022 .032 . sals/tira/day
| excess water usage: .00S .011 .013° 005 (011 .013 gals/sird/day
| lagoon surface rain surslus: .009 .022 .02S .009 022 .028 sals/sird/2ay
| tzzal: 025 261 .CE5 025 061 .D&9 gals/kird/cay
i
] Ltagoon liguid total muzrient amalysis:
| Tet N: 6.6 6.5 6.5 - 6.5 8.5 6.5 les/3060 cals
] NHSN: 8 & 8 7 -8 8 & % tot N or txn
] pecs: 1.7 1.7 1.7 1.7, 1.7 1.7 (5s/3C00 gals
| KZ0: 9.3 9.8 9.8 9.8 9.8 9.8 lbs/1000 sals
l A
| Orsanic N mimeralizatien rate: .50 .50 .50 -0 .50 .s0
| .
. [ Plant rutrient availapility csefficients: (sram agglicatien methed box)
] N: .89 .29 8% .89 .85 .89
| pzes: .80 .20 .30 .80 .20 .30
H Kee: .20 .80 .20 .20 .20 .20
l
| r 1 .
I | Appticaticn method: NHIN  =-e--e- Hevomonn PEX | ¢ .
| | soil injeczion:  .5% .89 .89 .59 -0 | | T x 2246 = (bs/acre-inch |
{1 soil inc=rz: .85 .20 .80 .20 75 ]l ms/Utpem) x 0.2325 = Ibs/acre-inca |
11 broadcass: .85 LS L6 Lk .70 | ] lbs/7000 sats x 27.1S¢ = lesfacre-inca |
| irrigation: .50 -1+ I -1 .70 ! L :
— 1
I (0 e ’
| Cr2p ferzilizatien rate: N: - les/ac/yr
i zo8: 20 lss/ac/yr
l xzo: =0 \=s/ac/yr
)

S St et et s et S Gt P Bt SR Mt St s ) et B Bt Pt S B et Bt B B Pt Pt A DA B St Pt St Bt Bl Bt Pty e S Shong Pt Dt St ot
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Table 298. LAYER ANAERC3IC LAGCCN LIQUID FESRTILIZER NUTRICHTS *

Type gird Bird Live Total Anaerchic Total Lageon Plant Plant Total Plant Availar"™,
of Age Weight Lagoon Liguid Liguid Nutrient Nutrient Nutrients Rutrients’ .
Procuction Capacity, Surplus,™ Availability 30il injeczy
uniz . cemmemmaceana.. fi3/bird  per 1000-bd Coefficients R cm———-
init final mean capacity capacity/yr Ty
----------- semss sssesesceeo- sail lbs/ - lbs/ 1000-birc
single 2-stage acre- injeczed 1000 1000 cagacity
weeks = e-e-e- lhse=--nn stage 1Ist + 2nd gals inch bl gals gals lyear
Pullet 0-29 3.0 1.5 5.6 5.0 .5 %110 o3 N -89 8.5 5.8 53
nonlaying - P205 .80 1.7 1.3 12z
K20 .B0 9.8 7.8 71
Pullet 20 - 52 3.0 4.0 3.5 13 12 1.5 22201 B2 N .89 6.5 5.8 12¢
laying . P205 .80 1.7 1.3 3G
K20 .80 9.8 7.8 174
Layer 52 - 4.0 4.0 4.0 15 13 1.7 28373 .S3 N B9 6.5 5.8 13
’ P205 .80 1.7 1.3 34
20 .80 5.8 7.8 15%

¥ References: Depts of Biclogical and Agricultural Engineering, Psultry Science; North Carolina State University; Jan 1550
Agronomic Division, North Carclina Department of Agriculture
= Estimated toral lagcon liguid includes total liguid marure plus average anmwal rainfall surplus incidental te lagecon
" surface; does not account for sespage.
™= Soil injected: lagoon liquid injected directly inte soil and covered immediately.

Tacle 29C. LAND APPLICATICN OF LAYER ANAEROBIC LAGCSON LICUID = )
- .
. Type Rate- Lagoon Liquid Application Rate *= Mimimum Land-Area for Liguid Appli:atiug
of . Limiting <s---e----c--c-osail injectege--oocmcccccces accceano. el s->35il jnjected---ce-ccecaen S— =
Precucticn NuTriens ees-cccccaccccaa lbs/acre/year-+-s-eccea- sesse ceece- ceececmcnn <<{bs/acre/year--=-cccsemcccce
Unict N so 100 150 200 250 300 350 400 sa 100 - 150 200 250 . 300 350 43¢
P20S 20 &0 &0 a8 100 120 140 160 20 &0 &0 8 100 120 140 1&
20 S0 100 150 200 250 300 350 400 50 100 150 200 250 300 350 4O0C
--------------- gallons/acre/year--=-===csccamce sessessccec--3cres/1000-bird capacity-==c-c=e=-
Pullet . N 8550 17101 254851 34201 42751 51302 59852 68402 1.1 £3 .38 L2721 .18 .15 .12
noniaying P20S - 14884 25728 44552 594548 74320 89184 1.0e5 1.2e5 A1 31 204 .18 .12 .10 .08 077 -
x20 €385 12770 191535 283541 31525 38311 444656 51081 1.4 .71 L8 36 29 W26 20 .12
Pullet N 8550 17701 25451 34201 42757 51302 55852 63402 2.8 1.3 .87 .85 .52 .43 -.37 .3k
laying i} 14864 29728 L4552 S94S4 74320 85184 1.0eS 1.2e5 1.5 .75 .50 - 37 30 .28 .21 .19
X20 4385 12770 19153 25541 31925 38311 4L56%6 51081 3.5 1.7 1.2 - .87 .7 .58 .50 .&
Layer N BSSO 17101 25431 34201 &2TS1 51302 S%8SZ £8402 3.0 1.5 59 T4 59 4 W2 W3
P2C5 14884 Z972B &L5F2 SPLSE 74320 8718L 1.0ef 1.2e5 1.7 LBS ST 43 34 .28 .26 W2
X2o €385 12770 19155 25541 319256 38511 &L&96 51087 4.0 2.0 1.3 .99 .79 A6 5T WSt

* References: Degts of Biological & Agricultural Engineering, Soil Science, Crop Science: North Carslina St Univ; Jdan .15
** N ferzilizatien rate sheuld be consisctent with reali;:‘xc‘c.—cp yield.
N leaching and denitrification and P205 soil immobilization unaczsunted for.
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Layer Anaerobic Lagoon Liquid Land Applicaiion Sprsadshest

" This spreadshest uses values from existizg NCSU/NCDA dara bases to caleulate the fertilizer nutriezts, applicztion
- rates and land areas ne=ded for agronomic usage of soil incorporated layer anaerchic lagoon liguid. Vaiues in czlls
125-KS6 represzat inputs which nesd to be eaterzd o use this spreadshest Values in cells D25-F36 are typical valuss
which may be used if mors specific information is not available. If actual lageen liquid nutriezt analyses are used, thez
a corresponding change in lagoon liguid volumes should also be catersd. Appiication rates and land arzas are
czlculated for a range of festilization rates. Actual fertiization rates based on cop yieid may be 2ater=d into e=lls I66-
168 wich the results calculated in coiumns C and K in Table C. The sprzadskest also computes bird live weigit
cquivaleats, lagoon capacitics, 2nd estimated ansual lageon liquid volumes to be land applicd.

. 1
| Typical Aczual 1
1 . eesmsmessesesmesems TTTEOTSSSSToooooses I
] pullet Pullet Layer pullet Pulles Layer 1
| nonlay laying nanlay laying 1
] -cer bird capacizy- -per bird capacity- |
S e I
| 8ird live weight: inizial: 3.0 4.0 3.0 4.0 s

| final: 3.0 4.0 4.0 1.0 4.0 4.0 lbs

] average: 1.5 3.5 4.0 1.5 3.5 4.0 1hs

| .

| Flocks per year: 2 1 1 2 1 1 flocks/year

|

| Days per flock: 140 345 345 143 363 365 days/flesk

|

|

Lageen licuid capacity: (dces not include freercard or 25-yr sterm storage)

design treatment: 5.8 3.3 10.0 3.3 8.3 10.0 f23/bird cac

sludge storage: 1.3 2.9 3.3 1.3 2.§ 3.3 f23/hird cac

== teszorary storase: 50 1.5 1.7 b1 L7 $3/5ird ca2o
"zatal: 5.5 13.1 15.0 5.5 13.1 15.0 fe3/5ir2 cas

~

Lagoen liguid accumulation :

I

I

|

|

I

|

I

!

|

l

: I

1 i

. i

| |

] mamure and urine: 012 .022 .032 .012 .922 .052 sals/cirdsday |

| excess water usage: .005 .0%1 .013 .60 .0%1 .03 sals/sird/cay |

| lagoon surace rain surglus: .009 .022 .05 .009 .022 .02 gals/bird/cay |

| toral: .02% .061 .0&% ) .025  .C61 Q45 cals/bire/2ay |

l | 1

| Ltageon liguid total nutrient analysis: \

| ) Tor K: 5.5 6.5 6.5 &.5 6.5 4.5 l=s/1000 zals |

| - . NHIK: - 8 86 &6 8 & 8 = tot N or ten |

| pecs: 1.7 1.7 W7 1.7 1.7 .7 I5s/1000 sats |

] ©o: 9.8 9.8 9.3 9.3 9.2 9.3 bs/10C0 sais |

I |

| orzanic X mineralization rate: .30 .50 .50 .50 S0 .50 I

. !

} Plant rwsrient availasility cseificienzs: (frem applicatien metned tox) |

] N: .20 .20 .20 .80 .2o .30 I

I p20s: .75 TS TS 75 .75 LTS |

| xzo: o TR - B 5T T {

{ — 1 ]

| | Apslicaticn methed: NWHIN  -=e===- UL PeX | |

|1 scil injeczicn: .GS .89 .29 .89 .0 | ] = x 22485 = lbs/acre-inca | |

11 sail incars: .es .20 .20 .20 5| ] me/t (p=) x 0.22%5 = lbs/sere-ined ||

11 brsadcass: A L& L% L8 .70 | | lbs/icc0 sals x 27.154 = Ibs/acre-iren |

' irrigaticn: .50 .33 .50 LSS 70 | ¢ 3|

] : — l

I

% Crop ferszilizatien rate: N: < ) les/ac/yr |

] p2CS: z lbs/ac/yr |

l 2 =0 les/ac/yr !
1
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Table 293; LAYER ANAEROBIC LAGTON LIQUID FERTILIZER NUTRIZNTS *
Type Bird Bird Live Total Anaersbic Total Lagoen Plant Plant Total Plant Avails:
of Age Weight Lagoen Liguid Liguid Nutrient Nutrient Nutriencs Nutnent’
Pr?duc:xcn Capacity, surplus,™ Availability s0il incarpora.
Unit . eececccaeceeceas ft3/bird per 1000-td Coefficients = = .cccceccmeeneas
i final mesn cagacity capacity/yr e
SoTeTosesmossess es memmsomess soil tbs/ lbs/  1000-bi:
single 2-stage acre- incorporated 1000 1000 cagaci”
ueeks ~-----lhs ------ stage 1st + 2nd gals inch e gals gals Iye
Puller 0-20 3.0 1.5 5.5 5.0 .6 9110 .3 N .80 6.6 5.3 L
nenlaying P205 .75 1.7 1.3 1
xzo 75 .3 7.3 ¢
Pullet 20 - 52 3.0 4.0 3.5 13 12 1.5 22201 .&2 N .20 6.5 5.3 17
laying P20S 75 1.7 1.3 2
- @2l .73 9.3 7.3 1¢
Layer 52 - 4.0 4.0 4.0 15 13 1.7 25373 .93 X .80 8.5 5.3 12
P205 75 1.7 1.3 :
X20 .75 9.8 7.3 1¢

¥ References: Depts of Biclogical and Agricultural.Enginesring, Poultry Sciencs;
Agronamic Division, North Carolina Department of Agriculture
quid includes total .licquid manure plus average anrwal rainfall surplus incident al to lagoen

timated total lagoon i

surface; does not account for sescage.
**r Soil incorporated:

Table 25C.

surface spread liguid plowed or disked into the soil within 2 days.

LAND APPLICATICN OF LAYER ANAEROBIC LAGOON LIaulb =

North Carclina State University; Jan 15°

Pullet
nenlaying

Pullet
laying

Layer

Rate- Lagoon Liguid Application Rate *=
Limiting ==-==cccceeaa-a soil incorporated-----~ecac---
Nutrient =e----ececccce-c-- lbs/acre/year=-==c~ccceccaan.

N 50 100 150 200 250 300 350 400
P2as 29 &0 é0 80 100 120 140 160
20 50 100 150 200 250 300 350 400
--------------- sallons/acre/year==--<cc~ccwoc--

N 94485 18931 28396 3I7BAEL 47327 546793 88258 75726
PZ0S 15355 31710 L7545 £35420 79275 95130 1.1e5 1.3e5
- K20 - 6817 13622 20433 Z7243 34054 LOBES 47676 54437
N 9445 18931 28396 37862 47327 56793 865258 75726
P20S 15855 31710 47543 £3420 79275 $5130 1.1e5 1.3e5
X20 6811 13822 20433 27243 34054 4UBAS 47874 54487
N 9LLS 18931 28356 373482 47327 SA7%3 66258 7ST24
P20S 15853 317710 47545 &3420 79275 95130 1.1e5 1.3e5
20 6811 13622 20433 27243 34054 LJBS&S 4&T4TS 54487

Minimm Land Area for Licuid A;hcan:'

------------- sail imar;:ora:ad—---------\
""""""""" ll:s/a:’e/ygm
50 1080 S0 200 250 300 ‘3S0 LT
20 40 60 80 100 120 140
50 100 150 200 250 .300 35S0 4
------------ acres/1000-bird cagacity----=-----
56 A3 32 26 .19 18 L4 .
S7 .29 19 L1487 11 086 082 .07
1.3 47 &5 33 .z7 2 .1 L
23 1.2 .78 59 4T 39 3% .2
1.4 70 &7 35 .z8 .2 28
3.3 1.6 1.1 .81 .85 56 AT WL
2.7 1.3 .89 .47 5% 4SS .38 32
1.4 .80 .53 .&0 3 27 B8 2
3.7 19 1.2 .93 78 .s2 55 W4

* References: Depts of Siological & Agricultural Engineering, Sail Science, Crep Science; Nerth Carolina ST Univ; .'an 1%
= N fertilizazion rate should be consistent with realistic crop yield.
N leaching and denitrification and P20S soil immooilizaticn unaczsunted fer.
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Layer Anaercbic Lagocn Liquid Land Application Spreadsheet

This spreadshest uses values from existizg NCSU/NCDA data bases to clculate the fertiiizer nutrieats, applicaton
rates and land ar=as nezded for agronomic usage of broadeast layer anacrobic lagoon liquid. Values in calls [25-K356
represeat inputs which nesd to be extersd to use this spreacdsbest. Values in czils D25-F36 ars typical values which
may be used if more specific information is not available. If actual lagoon liquid cutricat analyses are used, thez a
carresponding change in lagoon liquid volumes siould also be eaterzd. Application rates and land areas are caleulated
for a range of fertilization rates. Actual ferdiization rates based on <op yield may be eatered into coils 166-168 with
the results calculated in columas C and K in Tabic C. The spreadshest also computes bird live weight eguivaleats,
lagoon capadities, and estimated annual lagoon Liquid volumes to be land applied.

i

; Typical Acztual

| Pullet Pullet Layer Pullet Pulles Layer

] nonlay laying nonlay laying

] - -per bird capacity- -ger bird cagacicy-
LR DR EE LR
| sird live weight: ‘initial: 3.0 4.0 3.0 4.0 ks

| fimal: 3.0 4.0 4.0 3.0 4.0 4.0 lbs

] average: 1.5 3.5 4.0 1.5 3.5 4.0 ks

| - .

| Flocks per year: 2 1 1 2 1 1 flocks/year
|

| Days per flock: 140 385 3 140 345 345 days/fleek
!

1

&3
Lagoon liguid capacity: (cses not include frestoard or 25-yr siorm starage)

design treatzent: 3.2 8.3 10.0 3.3 8.3 10.9 f2Z/hirsd cap

| sludse storage: 1.3 2.9 3.3 1.3 2.9 3.3 $3/bire cae
] teszorary sisrage: 4 1. 17 4013 17 fe3/birs caz
] tetal: 5.6 13.1 15.0 5.6 13.1 15.9 £3/birs e3e
l . -
] Lagcen liquid aczumulaticn : -
] marure and urine: .012 .C22 .032 .- .012 .c28 . .432 gals/sird/cay
]  excess water usage: .005 .0i1 .013 .005 .011 .013 gals/birs/cay
| tageen surfacs rain surglus: .009 .022 .025 .009 .922 .028 gals/bird/cay
| tszal:  .02% .061 .0&9 .025 (081 .06F gals/birg/cay
l
| Lascen liguid tstal nutrient anmalysis:
] Tot N: §.5 6.5 8.5 . 6.5 6.6 4.5 lbs/1000 sals
| NH3K: 86 86 & K & & & - ~ to0t N or TEn
| Pz05: 1.7 1.7 1.7 R PV A PO A P4 ; lEs/7000 sals
| KZ0o: 9.8 9.8 9. .8 9.3 9.8 lbs/1000 gals
| .
| orsanic N minmeralizaticn rate: .50 .50 .50 . 50 .50 =0
| . )
| Plant nuzrient availability csefficients: (frem acplicatien methed bax)
I ' N: .LE b L6 L6 L6 LS
| pzes: .70 .70 .70 .70 .70 .70
| x20: .70 .70 .70 00 700 .7
|
l r i
| | Apolicatizn mezhcd: NHIN  -=--=e- Nowoooes pax | .
] | ssil injecticn: .55 B9 .39 .89 80 || = x 2246 = Ibs/acre-incn |
| ] sgil incarz: .25 .20 .20 .20 75 | | me/L (s=m) x 0.2285 = Ibs/acre-incn |
1 Breacdcass: .25 Lé L4 Lé .78 | ] \=s/106C zals x 27.15¢ = lbs/acre-inch |

| . irrigazicen: .50 H I - .1 ! L -

1

Crep ferzilizatien rate:  K: 50 ) les/ac/yr
pzes: 20 lbs/aesyr
=-a. S0 lbs/acl/yr

...__._..__—__——..._q._.._..__._.._..—.__.._..._.__-._...._.-._‘—.._._..._._.._.._..-.....—-_...._.......—..—.—..—....———-—-.—...—._..—.___._._.._.—J

e s Bt S Sen -
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Table 268. LAYER ANAERCBIC LAGSON LIGQUID FERTILIZER NUTRIENTS -
Type Bird Bird Live Total Anaerobic Total Lagoen Plant Plant Tetal Plant Availapt~ .
of . Age Weight Lagoon Liguid Liquid Nutrient Nutrient Nutrients Nutrients A
Pracusticn Cacacity, Surplus,*™ Availability broackeast -
Unic 00 emeeeccescsce-e f23/bird per 1000->d Coefficients = = e-cecccccnccnaca.
init final mean capacity  capacity/yr ' lbs/
---------------------------- broadcast lbs/ lbs/  1000-bird
single 2-stage - acre- —— 1000 1000 capacicy
weeks ~  ceese- lbg--vmn- stage 1st + 2nd gals inch ; gals gals /year
Pullet 0 - 20 3.0 1.5 5.8 5.0 b5 9110 34 N &b 6.5 3.9 28
nenlaying ’ P205 .70 1.7 1.2 11
 @40] .70 .3 4.9 &2
Puller 20 - 52 3.0 4.0 3.5 13 12 1.5 22201 .82 N 46 6.5 .0 &7
laying ’ P205 .70 1.7 1.2 24
. K20 .70 9.3 6.9 152
Layer s2 - 4.0 4.0 4.0 15 13 1.7 &35 .93 N 46 8.5 3.0 77
p2C5 .70 1.7 1.2 k0]
X20 .70 G.8 6.9 174

= References: Depts of Biological and Agricultural Engineering, Poultry Science; North Carolina State University; Jan 1950
Agroncmic Division, North Carolina Deparmment of Agriculture
= Estimated total lagoon licuid includes total liguid manure plus average annual rainfall surplus incidental to lageon
surface; does not acczunt for seepage. ’

*~= Broadcast: surfacs spread ligquid uncover.d far 1 month or longer. -~
Table 29C. LAND APPLICATION OF LAYER ANAERCBIC LAGDON LISUID - -
Type Rate- " Lagecen Liguid Applicaticn Rate ™ v Minimzr Land Area for Licuid A;:Licat.img'
of Limiting =-----<s<eco=-=-o- Eroadcast----==c-=----se==- ----—-----_-'—----7---5,-53235:-----------..---’Sa__
Procuction Nutrient =---------- -e---|bs/acre/years=-===scc-sss=ss ecmssese-e smmemen- lbs/acre/year--==o==o==-ooos
unit N 50 100 150 200 250 300 359 48 S0 100 150 200 250 -300 350 4T
p2as 20 &0 &0 8 100 120 160 140 20 48 T 40 80 100 120 140 18
Xeo S0 - 100 15¢ 200 250 300 350 400 50 100 150 200 250 300 330 420
. esw=essssoscee- gallens/acre/year-=--=--==<<-<=== <oc-cooososocces acres/1000-bird cagacity~====~----
Pullet X 16532 33104 49656 656208 82760 99312 1.225 1.3e5 S5 .28 .18 .16 .11 052 .07 LBEF
nenlaying P20S 16587 33975 50962 &7550 84957 -1.0e5 1.225 1.4e5 LS4 27 .18 .13 .11 089 077 05T
20 7257 14595 21852 29189 36487 43784 51081 58379 1.2 .62 &2 .31 .28 21 .18 .16
Pulles N 16552 33104 45656 66208 82760 $9312 1.225 1.3e5 1.3 .87 .45 3% .27 .22 19 7
laying p20S 16587 33575 50962 67550 84937 1.0e5 1.225 1.4e5 1.3 .65 . &4 33 28 .z2 L1918
X0 7257 14595 21852 29189 36487 43784 51081 58579 3.0 1.5 1.0 .76 .81 .51 .43 .33

77T .51 .38 .31 .28 .22 .18

Layer X 16552 35104 49656 66208 82750 59312 1.2¢5 1.3e5 1.5
P20S 14987 33575 50962 67950 BLY37 1.0e3 1.285 1.4e5 1.5 .75 .50 .37 300 .25 .21 .8
i) 7267 14595 21892 29189 36437 43734 51081 58379 35 1.7 1.2 .87 .70 .58 .50 .48

* Referencss: Depts of Biological & Agriculsural Engineering, Soil Science, Crcp Science; North Carolina St Univ; Jan 195C

v N ferzilization rate should be consistent with realis:ic.crep yield.:
N leaching and denitrificatien and P26S scil immogilization unaccounted for.
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Layer Anaerobic Lageon Liguid Lang Applicaticn Spreadshest

"t This spreadshest uses values from existing NCSU/NCDA daca bases to alculate the fertiliza- autrizacs, application

.. fates and land areas aezded for agronomic usags of irrigated layer anacropic lagooa liquid. Vaiyes in czlls .IZS-K:'cS

TEPrascar inputs which nesd o be eaterzd to use this spreadshest. Values in czlls D25-F35 ar- tyoical values which

may be uszd'if more specific information is not available. If actual lagoon liquid autrizat analyses gre used, thea a

corresponding change in lageon liquid volumes shouid also be caterad. Applicztion rates ang land areas ars calculatad

for a range of ferulization rates. Actual fertiization rates based 08 oD yicld may be e3terzd into cells 166-168 with

the results caleulated in columns C and X in Table C. The spreadshest also computes birg Live weighc tguivalengs,
lagoon cpadities, and esimated annual lagoon liguid volumes to be land applied.

|

] cren feriilizaticn race: N: . 2a les/acryr
| PZ0S - 20 l=ssac/yr
I xzn- L) {=s/actyr

{
] Typical Aczual i
o TR e
| Pullet Pullet Layer Pullet Pu(lec Layer }
| - . nenlay laying nenlay laying |
1 -per bird eagacicy- “per Bird cacacicy- ]
s it
| 8ird Live weight:  inigial: 3.0 4.0 3.0 4.0 l=s [I
| final: 3.0 4.0 4.g . 3.0 4.0 2.9 lks I
I average: 1.5 35 4. 1.5 35 4.9 les ]
| - X
| Flocks per year: 2 1 1 2. 1 1 flecks/year {
| ) : [
| Days per flock: 140 385 3435 , 183 385 345 days/fleck I
I I
! Lagoon licuid capacity: (does not include frestoard or 25-yr stamm sTorage) [
deuicn treatment: 3.8 8.3 10.0 3.2 8.3 10.3 f3/8ird cap |
N slucge stzrage: 1.3 2.9 3.3 1.3 2.9 3.3 ¥3/BirS cap |
1 temoorary starace: S 1.5 LT £ 1.5 .7 £22/5ir2 eap ]
o total: 5.4 13.1 15.9 5.6 13.1 1s.3 £33/5ird cap |
S ’ |
. | Ltageen Uicuid ac=mylazion - |
] FRnure and urine:  .012 .02z a3z 012 .g28 _g32 sals/bird/day |
I €XC2SS Water usage: 005 _g1y .013 -C05 .01 o013 -sals/birdsday |
| lagoen surizcs rain surstus: 009 .g22 .0zs -009 .02z _mzs sals/bird/day |
l total: .025 081 .gés -025 067 _css : sals/tird/cay |
| |
| Lageen licuid total nuzrien: analysis: |
] Toet H: 179 173 179 1™ 1™ les/acre-jnek N
_i NH3N: 85 8 a5~ & 85 oz = TN or tkn |
| P205:. - T Y-SV L I Y lbs/acre-inch |
| X2c: 226 245 284 88 288 zz4 I5s/acre-incn |
I ‘ |
| crzanic x mineralizatien rate: .5g S0 .50 S350 L3 X]
l’ Plant nucrient availabilicy cserficients: (fram acplicaticn merhed tox) |
| i .50 .50 .59 59 .50 .5 ]
| p2cs: 70 70 70 70 70 Lro |
| Kzo: 700 70 7o 70 7 L7 |
| |
I — |
{ | Aeplicacion MmeIloc: NHIN  eceeae. Nemeeseo P | g — |
I 1 sait injection: .55 .2 .39 .89 220 ] ] 2 x Iz = tbs/acre-inen | |
I ] soil incarz: .85 .20 .20 =0 S]] ms/U (zemy x 0.22233 = |%s/acre-inca I 1
] Srsaczasc: A Y N Y -7 | ] lbs/1020 sals x 27.i54 = |bs/acre-ines I 1
| irrigatien:  _sg 59 s s I B - :
L ! |
|
|
|
|
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Table 258.

LAYE

R ANAEROBIC LAGSCN LIGUID FERTILIZER NU

REV. Jan. 1885

Type Bird
of Age
Procduction
Unit . .
weexs
Pullet 0 -20
nonlaying
Pullet 20 - 52
laying ..
Layer 52 -

Bird Live
Veight

3.0 4.0 3.5

4.0 4.0 4.0

Capacity,
ft3/bird

Total Anaeroﬁic Total Lagcch
Lagoon Liguid

Licuid
surplus,™

per 1000-bd

capacity/yr

Iy atuttadadd PR dututad

Plant
Nutrient

---------—--o----_--------------------

TRIENTS *
Plant Tatal
Nutrient Kutrients
Availasility
Caefficients
irrigated (bs/
halaied acre=
inch
.50 179
P20S .70 L5
.70 2566
.50 179
P205 .70 L8
.70 268
. .50 179
p205 .70 &4
.70 248

plant Availsz
Kutrients
jrrigatec

e iututarh e

32
184

» Refsrences: Depts of Biological

== Jrrigated:

. Agronemic Divisien,
== Estimated total lagoon ligquid incl
surface; does not account for seepage.

Table 25C. LAND APPLICATICK OF LATER

and Agricultural En
North Carolina Departoen
wies total liquid manure

gineering, Poulery Science;
t of Agriculture
plus average annua

sprinkler irrigated liguid uncoversd for 1 month of longer.

WEROBXC LAGSON LICUID .*

Norsh Carolina State university; Ja3n

l rainfall surplus insicental %o lagee

Minimm Land Area for Licuid Apslicati-

Type Rate- Lageen Liguid Application Rate -

of Limiging ====-----==oToTTTT irrigated--------m=mTTTITTT o TTTTTTTIITTIITTRTON irrigated-==-===="="7""

Production Nutrient =---=sTosoToooos \bs/acre/year---ssm=ooTITIIT o SToToTTTIOSeTTmOCT Ibs/acre/years-=="= ———-

Unit X 50 100 200 250 300 350 sg 100 150 200 250 300 350

p20s 20 40 80 100 120 140 20 &0 40 gg 100 120 140

20 cQ 100 200 250 300 350 S0 160 1sg 200 250 300 352

------------------ inches/year--==-=--"""=TTTT00 ceimeeoesss-=gcres/1000-bird capacity==""

pullet N 56 1.1 2.2 2.8 33 3.9 40 30 .28 W15 .12 .10 .C&

. nenlaying F20S 830 1.3 2.5 3.1 3.8 4.6 54 .27 .18 13 N .08% .077

' Kz0 27 .54 1.1 1.3 1.8 1.9 1.2 .2 42 31 .S .2t J1E

Pullet N S5 141 2.2 2.8 3.3 3.9 1.5 .73 L 37 .29 26 .23

laying p2Cs &5 1.3 2.5 3.1 3.8 4.4 1.3 A5 A I3 .28 2 N 4

X203 27 .54 1.1 1.3 1.6 1.9 3.0 1.5 1.0 76 A1 St A

Layer N .58 141 2.2 2.8 3.3 3.9 1.7 .8 86 .2 34 28 2L

p2cs A3 1.3 2.5 3.1 3.8 4.4 1.5 ] R -~ 30 .25 .20

X223 27 .54 1.1 1.3 1.5 1.9 3.5 1.7 1.2 .87 7o .58 B

= peferences: Depts of 3iolegical & Agricul tural Engineering, Soil science, Crop Science; Norzh Carslina St Lniv; ¥

we § fertilization rate sh
X leaching amd denitrific

ould be censis
ation and P20

cent with realistic ¢
S seil jamepilizaticn unacss

rep yield.

ted for.
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"

Layer Anaerobic Lagoon Sludge Land Application Spreadshest

' This spreadshest uses values from existing NCSU/NCDA dara bases to calculate the fectilizer nutriezts, application
- rates and land arezs nesded for agronomic usags of soil injected layer anaerobic lagoon sludge. Values in cslls 125-
K;S represeat inputs which nesd to be eatersd to use this spreadshesst. Valuss in calls D25-F53 are typical valuss
which may be used if more spe<ific informadon is aot available. If actual lagoon sludge autrieat analyses arz used, then

a corresponding change in lagoon sludge volumes should also be eaterad. Application ratss and lard areas ars
cculared for a range of fertilization rates. Actual fertilization rates based on =op yield may be eatersd into e=ils I63-

I65 with the rzsults ealculated in eolumns C and X in Table C. The spreadshest also c-omput:s bird live weight

equivaleats, lagoon capacities, and estimated annual lagoon sludge volumes to be land applied.

&
} : Typical Actual ﬁ]
| Pullet Pullet Layer Puller Pullet Layer %
] nonlay laying nonlay laying ]
| -per bird cacacicy- -per bird cacacity- |
o e e e e
| Bird live weight: initial: 3.0 &0 3.0 4.8 ks l
. final: 3.0 4.0 4.0 3.0 4.0 4.0 L
| average: - 1.5 3.5 4.0 1.5 3.5 4.0
l .
} Flocks per year: .21 1 ‘ 2 1 1 flocks/year
| vays per fleek: 140 385 345 160 345 2435 days/fleck
'
agoen liguid capacity: (does not inciude free=ocard cr 2S-yr storm storage)
cesign treatment: 3.8 2.3 10.3 . 3.8 8.8 10.9 £23/%ird cap
= sludge storage: 1.3 2.9 3.3 1.3 2.9 3.3 f23/bird cao
R lemmarary storage: A& 15 1.7 S 18 7 f3/bird czo
total: 5.5 13.1 15.90 5.5 13.1 15.9 #23/5ird cac
Lagoen slicge aczumulatien:  .0CS .011 .013 .00 .011 .013 gals/bire/day
Lasoen sludse density: 8.4 8.4 8. 8.4 8.4 8.3 : lbs/sallen
Lagoen liguid total rutrient anmatysis:
“Tot N: 25 25 25 2% 25 25 les/10C0 gals
NH3N: 31 . 31 3 31 31 31 = Tat N =r %kn
P205: $2- 52 %2 52 sz sz . (5s/1000 sals
15 3 13 13 lbs/1000 sals
Orsanic N mineralizatien rate .53 .50 .50 50 .50 .5

Plant nutrient availability coe®ficiénts: (%rom azplicatien method bax)

]
i
]
]
|
]
|
|
|
|
|
]
|
| K29: 13 13
]
I
|
|
]
|
]
]
|
|
|
]
g

.—.._._..___._.—.....—_._-__-_.—_-.‘.._.-—-._4__—_‘&4._..—.._—_.._._....-.——4.—.-——.—.._.—....‘-_._—...._...—..-—._..—...

N: T VA 73 - 72
pzos: .20 .20 .20 .80 .30 .20
Xz20: .20 .20 .20 .80 .20 .20
& RS
| Acslication metned: NHIN  ==--s-- Neoooman PIX | ‘
| soil injeczicn: .95 A Y A 1 A 20 | ] 2 x 2285 = lbs/acrs-inex |
| seil incarp: .73 -3 .58 .53 51 ] me/L (eem) x 002226 = Ubs/acre-ines |
| brsadeass: L35 L5 .45 L8 70 ] | bs/30C0 gals x 27.154 = \ts/acre-inca |
] irrigaticn: .zs .42 L2 a2 B :
t ]
! ;
| Croe ferzilizactien rate: K: sa . lbs/ac/vr
] PzcS: ras les/acsyr
i Kzo: 5Q lbs/ac/yr
L
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Tablé 308. LAYER ANAEROBIC LAGTCH SLUDGE FERTILIZER NUTRIENTS ¥
Type Bird Bird Live Total Anaerchic Total Lagoon Plant Plant Total Plant Avail
of Age Veight Lagoon Liquid Sludge Kutrient Nutrient HNutrients Nutrier:
Procuction Capacity, Accumulation,™ Avaitabilicy sail inje
Unit ¢ emesecos-emeos- ft3/bird per 1000-bd Coefficients = meesesceso
init final mean capacity capacity/yr

----------------------------- sail bs/ lbs/ 100
single 2-stage. injected 1000 1000 e

weeks =~ -=---- lhs===--= stage 1st » 2d gals ft3 e gals sals

Pullet 0 -20 3.0 1.5 5.6 5.0 4 185% 222 N N 25 17

nonlaying p2as .80 $2 74

| oo} .80 13 10

pullet 20 -52 3.0 4.0 3.5 13 12 1.5 417 556 N b4 25 17

laying .. . : . p2as .30 g2 74

X20 .20 13 10

Layer  S2 - 4.0 40 4.0 15 13 1.7 4739 &3 X 25 17

P20S .80 52 7%

K20 B0 13 B [

= References: Depts of ‘Biological and Agricultural Engineering, Poultry Science; North Carolina State University; 4=
: T Agrencaic Divisien, North Carolina Depardment of Agriculture .
= No manure solids remcval prier to lagsen input.

w»ee 50il injeczed: lagoon sludge injeczed directly into soil ard covered impediately.

Table S0C. LAND APPLICATICH OF LAYER ANAERCEIC LAGION SLUDGE * .. - ..

Type

of
Procuction
Unit

s ccrweanen

Pullet
nentaying

Pullet
laying

Layer

Rate- Lagoon Sludge Application Rate ™ . Minimm Land f\reg. for Slxdge Amlicaf
Limiting =-=-=-cs=c=-===< soil injected-=-----o=ccosoos ERE e soil injected-----—can=
Nutrient eece=-c-s-se---c- Lbs/acre/year====~==s<<sce=== = ememememmoeo oo ibs/acre/year-----===-=

N 50 100 159 - 200 250 300 350 400 S0 100 150 200 250 300_ 350
p2es 20 40 &0 80 100 120 140 140 20 40 60 80 100 120 14C

X20 50 100 150 200 250 300 350 400 S0 100 150 200 250 330 350

--------------- gallons/aé:‘:/year"---""""-- ----=---=----acres/1000-bird capacity=---

N 2969 5559 89SE 11597 14557 17996 20596 3595 - W53 .28 - TS TR & S : S« )
P2CS 270 541 811 108 1352 1623 1893 2164 _ﬁ.‘l 3.1 2.0 1.5 1.2 1.0 .&
20 4975 5950 14524 19899 24374 29849 34324 39798 3317 G 7083 067 .055 .0
L 2959 5959 8$%8 11557 14597 17596 20996 23995 1.4 .69 .6 33 .28 B .z
p2eC5 270 541 811 1082 1352 1823 1895 2164 15 7.7 5.1 3.8 3.1 2.5 2.
X290 4975 $950 14524 19859 26874 29849 34826 39758 83 .62 .28 .21 .17 s G
N 2555 S559 8598 11557 14597 17996 20996 23595 : 1.5 _.79 53 W0 32 28 =
pP20S 270 541 811 1082 1352 1623 1893 2164 18 8.8 5.8 4.4 3.5 2.9 2.7
20 LSTS $950 14526 19859 24874 25849 34824 35758 95 .48 .32 .26 W19 .16 LY

* Refersnces: Depts of Biolegical

& Agricultural Engineering, Soil Sciencs, Crop Science; North Caralina St Univy Jf

we N fertilizatien rate should te cansistent with reali;ti:_crcp yield.
N leaching and denitrification and P205 seil immobilizaticn unacssunted for.
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Layer Anaercbic Lagoon Sludge Land Application Spreadshest

633-87

.-+ This spreadsaz=t uses values from existing NCSU/NCDA data bases to calculate the fertilizer nutriezts, appiication
rates and land areas nesded for agronomic usage of soil incorporated layer anacrobic lagoea sludge. Values in c=lls
125-K33 regreseat inputs whica ne=d to be eatered to use this spreadshezt. Values in c=lls D25-F53 are typical values
wilich may b= used if more specific information is aot avaiiable. If acrual lagoon sludge nutriz=t analyses are used, thex

a corresponding changs in lagoon sludge volumes should also be catered. Application rates and land arzas ars
calculated for a range of festilization rates. Actual fertifization rates based on <op yield may be eatered into e=ls I63-
165 with the results caleulated in columns C and K in Table C. The spreadshe=: also computas bird live weight
eguivaieats, lagoon capacities, and estmated annual lagoon sludgs volumes to be lazd applied

Pullet Pullet Layer
nentay laying
-per bird capacity-

Pullet

Actual

Pullet Layer

nonlay laying

-per bird cagacity-

Ado

| 8ird live weight:  initial: 3.0 4.9 3.0 4.0 lbs
! final: 3.0 4.0 4.0 3.0 4.0 4.0 Lbs
i average: 1.5 3.5 4.0 1.5 3.5 4.0 ks
] :
| Flocks per year: 2 1 1 2 1 1 flocks/year
l.
| Days per fleek: 140 365 363 140 385 345 days/fleck
*, Lageen liguid capaciTy: (does not include fresboard or Z5-yr sterm siorage)
] design treatmenz: 3.8 8.8 10.0 3.8 8.3 10.0 fe3/mirs
| siucse storage: 1.3 2.9 3.3 1.3 2.9 3.3 ) f3/bira
- texorary siorage: b 1.5 1.7 S 1.5 .7 $23/8ird c2
- toral: 5.5 13.1 15.0 5.5 13.1 15.9 f23/bird
|
| Lasocon sludse accumaslation: .005 .011 .015. .005  .011 .013 gals/birs/cay
! :
| Laseen sludse density: 8.4 8.4 8. 8.4 8.4 8.6 les/sallen
| .
| Lascon liguid total muzrient analysis:
] 7ot N: 25 25 25 25 2% 2% lbs/1000 sals
] RR3N: 31 31 N 3 31 3 < tst N er Ton
| p2cs: 52 s 92 $2 92 52 Ibs/1000 gals
| xzo: 13 13 13 13 13 15 l=s/1000 gals
|
| orzanic N =mineralization rata .30 .50 .30 S0 .s0 .59
l
| Plant nutrient availability coefficients: (frem applizatien oethed box)
| ’ N: .sa .58 .58 .58 .58 .58
| p20S: 75 TS - o T -
] X2e: 7S T TS 73 T3 77'5
|
I r 7
] | Aeslication mecned:s NHIN --=---< Newomo-o pex | g .
| | seil injecticn: .55 YA e . .20 | | % x 2288 = \bs/acre-inch |
1 1 ssil ime=rz: 7S .53 .58 .53 S]] ms/t (e=m) ox 003228 = bs/acre-inen |
t] trzadzast: 33 A S A .73 ] | ks/1000 zals x 2Z7.15¢ = bs/acr=-inen |
| ircigaticn: .25 L2002 =2 2 :
Pt :
! : ,
| €rea ferzilizacien rats: N: g les/ac/yr
] p20s: P38 les/ac/yr
] 53 lbs/se/yr
1
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Table 308. LAYER ANAEROBIC LAGCCN SLUDGE FERTILIZER NUTRIENTS *
Type Bird Live Total Anaerobic Total Lagoon Plant Plant Total Plant Availa:
of ) Weight Lagoon Liguid Sludge Nutrient Nutrient Nutrients Kutrients
p,-:‘,cu::,m Capacity, Accumulation,™ Availabiliey sail incorpera:
Uritc = 7 eccccccecccma-cs $z3/bird per 1000-bd Coefficients. . = ~=eccececcaca..
init final mean capacity capacity/yr 1
Smemoosossssooms semsosessoes . sail lbs/ les/  1000-:
single 2-stage incorporated 1000 1000 ' capac
...... Ibs------ stage 1ist + 2nd gals 3 bl gals gals /y:
Pullet g -20 X0 1.5 5.6 5.0 .5 1659 222 N .58 25 15 :
nonlaying P205 .75 rd 6% 4
x20 75 13 9.4
Pullet 20 - 52 3.0 4.0 3.5 13 12 1.5 47 554 N .58 26 15
laying - p20s .75 92 6%
X20 75 13 9.4
Layer 52 - 4.0 4.0 4.0 15 13 1.7 &739 &34 R .53 25 15
p20s 75 92 &9
73 13 8.4

X2o0

* References: Depts of Biological and igﬂculmral. Erxgine-ring,'?aultry Science; North Carslina State University; Jan 1%

»

™ No manure solids removal prior to lagoen input.

"'l" Sail incorporated:

- Table 30C.

Agroncmic Division, Nerth Carsiina Departpent of Agriculture

surface spread sludge plowed or disked into the soil within 2 days.

LAND APPLICATICN OF LAYER ANAERCSIC LAGCON SLUDGE *

Rate-
Limiting

" Nutrient

Lagoon Slzﬁge Application Rate ™

P e

- 150

Ibs/acre/year==-=-=====<-=<=--
200 250
8 100 120
200 250 300

Minimum Lard Area for Sludge Acphcatw.'x

- . . .Y > ™ = - . . . W - S e . . . - - -

Pullet
nenlaying

Pullet
Llaying

Layer

577
10613

3325
289
5306

6649
577
10613

3335 6849
289 577
3306 10613

§574
858
15919

5974
286
15919

5974
866
15919

13298 168 15948 L3272 28597
1154 1443 1731 2020 2308
21225 28332 31839 37145 42452

272
2920
3745

26597
2308
L2452

19543
1731
31839

13288 1663
1154 1443
21225 24532

19962
1731
18359

23272 28557
2020 2308
3745 42452

13298 18683
1154 14643
21226 28532 3

---------------- soil umr-purated---------%
------------------ {bs/acra/year =
S0 100 150 200 250 300 3T0 &
20 40 ] 80 100 129 140 I
50 100 150 200 250 300 350 &
------------- cres/1000-bird capacity--==-----
S0 .25 .17 1z .10 .08 071 .0
5.7 2.9 1.9 1.6 1.1 56 =m .
31 .16 .10 078 L0635 .0S2 045 O
1.2 .82 L2 331 .2 .21 .18 .
% 7.2 4.8 3.5 2.9 2.4 2.1 .
78 3% .28 .20 .16 13 11 W8
1.4 .71 &3 36 29 W26 20 L
16 8.2 5.5 .4.1 3.3 2.7 2.3 2.
.29 &S 300 .22 .18 .15 .13

* References: Depts of Biological 2 Agricultural Engineering, Scil Science,
we N fertilization rate should be censistent with realistic srsp yield.
N leaching and cenitrification and P2C5 soil immobilizaticen unaccaunted for,

rco Science; North Carslina St Univy Jan
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Layer Anazerobic Lageon Sludge Land Application Spfeadsheet

LU RN

This spreadshes: uses values from exdsting NCSU/NCDA data bases to calculate the fertiiizer nutrezts, application
--..rates and land areas nesded for agrooomic usags of broadeast layer anacrobic lagoon sludze. Vaiues in c=lls 125-X53
represeat inputs whick nezd to be eatersd to use this spreadsbest. Values in cslls D25-F355 ars typical values whick
may be used if more specific information is aot available. If actual lagoon siudgs nutrieat analyses ars used, thea a
correspording change in lagoon sludge voiumes should also be eatersd. Application rates and land areas are
caleutated for a range of fertilization rates. Actual fertilization rates based on <op yield may be eaters2 into e=ils I63-
I65 with the results caiculated in columns C and K in Table C. The spreadshest also computes bird live weight
eguivaleats, lagoon cpadties, and estimated annual lagoon sludge volumes to be land appiied.

{

} Typical Aczual

] Pullet Puller Layer ' Puller Pullet Layer

! nonlay laying renlay laying

] -per bird cagacity- -per bird cacacity-
SO S S
| 8ird live weighz:  inicial: 3.0 4.0 3.0 4.0 l=s

| final: 3.0 4.0 4.0 3.0 4.0 4.0 les

| average: 1.5 3.5 4.0 1.5 3.5 4.0 les

I ~ .

| Flocks per year: 2 1 1 27 1 1 flecks/year
|

| days per flock: ‘ 120 365 365 140 345 363 days/fleck
1

goon licuid cacacity: (dees not incluce freezoard or 25-yr storm sicrage)

- Cesign treatwent: 3.8 8.8 10.0 3.3 8.8 10.0 £23/bird cap

i sludse storage: 1.3 2.5 3.3 1.3 2.9 3.3 © f:3/5ird eap

temporary storage: I - P 4 4015 17 ‘ tI/bird cap

.-- total: 5.4 13.1 15.0 3.5 13.1 15.0 fi3/birs cap

Lagoon sludge acmmulation: .005 .91 .013 ©.005 .011 .013 gals/bird/cay
Lagoon slucge density: 8.4 8.4 8.t 8.4 8.4 8.4 lbs/callen

Lageen licuid toral nutrient analysis:

e e b s S ot P e S B, Bt St Bt St et G bl Pt At e Pt St Sy St St S Sl Bt Pt Bred Brares St St St Pt Bt P ot St Bttt Gt S ey Pt Pt e B &

;
-

i

|

{

|

|

l

| .

i Tat N: 26 25 2% % 2% 2% 15s/1000 sals
l NW3K: 31 31 31 3131 3 Z tot N or tkn
| p20S: s2 sz %2 §2 s2 15571000 sals
[ - xz0: 1 1313 13 13 13 l8s/1600 sals
|

| Organic X mineralizatien rate .50 .50 .50 50 S0 .50

I

| Plant mutrient availacility csefficients: (fram acslicatien methad box)

| N: A4S .65 S A5 LS LS

| PZ0S: .70 .70 .70 .70 .70 .70

| c: .70 .70 .70 .70 .76 .70

| .

| 1

] | Applicatien methed: NHIN  -==---- §emomoon PEX | ¢ .
| | soil injeczien: .§S (AL AL AL 20 | | = x  22¢5 = lks/acre-inch
I 1 ssil inc=rs: 7S .z .53 .58 S]] ms/U (pem) x 0.2285 = (ks/acre-inch |
I ] Sroadcass: .35 A TS N 4 .70 ] | l=s/1000 sals x 27.154 = |bs/acre-inch !
I irrigatien: e N RN RN ) .70 ] L

1

‘ 1

| croo ferctilizatien rate:r N: 30 \es/ac/yr

I pzos: 3 . lbs/ac/yr

] z0: Eh] l=s/ac/yr

L _

Q el AAW= fAr =acwnrire
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Table 308. LAYER ANAERCBIC LAGCCH SLUDGE FERTILIZER WUTRIENTS ¥

Type Bird Bird Live Total Anaercoic Total Lagosn _Plant Plant Tocal Plant Avaita—-.
af Age Weight Lagoon Liauid Sludge Nutrient Nutrient Hutrients Mutrientsf
_ Production Capacity, Accumulation,™ . Availability broadczst
Unic = eeeeeecccccccee- ft3/bird per 1000-bd Coefficients e cee—c—————.
: init final mean capacity capacity/yr : . lbs/
: emmmssscsesesems sessocescass broadcast lbs/ lks/  1000-bird
single ° 2-stage il 1000 1000 capacity
weeks = ee=--= lbs~ee=e- stage 1st + 2nd gals 23 . gals gals /year
Pullet g - 20 3.0 1.5 5.8 5.0 b 1659 22 N 45 26 12 20
nonlaying peos .70 92 &5 107
20 .70 13 8.8 15
Pullet 20 - 52 3.0 4.0 3.5 13 12 1.5 &7 354 N &5 2% 12 W5
laying P205 .70 92 5 253
- 20 . .70 13. 2.8 3%
Layer 52 - 4.0 4.0 4.0 15 13 1.7 4739 634 . N .45 25 12 - g4
. p205 .70 R [ 307
20 .70 13 3.3 L

* References: Depts cof 8iclogical and Agricultural Engineering, Poultry Science; Morth Carolina State University; Jan 1950
* Agrenemic Division, Nerth Carolina Department of Agricul ture
*= No marure solids removal prier to lagoen input. ’
‘wwe Bromdecast: surface speead sludge uncoversd for 1 moata or lenger.

Table 30C. LA‘ND APPLICATION CF LAYER ANAERCEIC LAGOON 'S'LL'DGE >

Type . : Rate~ Lagoon Sludge Application Rate ™™ . ) Minimum Lar&d‘AArea for Sludge Applic:tlfc-':’r.\
of Limiting =-siess--m--ooo-os broxkeasge-e---ceTo--=so=-s | ememmmmeem—oe- < broadeast - --¥
Procuction Hutrient =----==-=====--- |bs/acre/year-====s=-==so==== R e LT tbs/acre/year-===-c=eonceee—
unit o N 50-. 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
p2as 20 &0 &0 8o 100 120 140 160 20 &0 60 80 100 120 -1&8 140
K20 sg 100 - 150 200 250 300 350 400 5¢ 100 150 200 250 300 350 4L0
--------------- gallons/acre/year======7====-==< e=--ee=-ee---3cres/1000-bird capacity-----=----
Pullet N 4245 BAD1 12736 16681 21227 25472 29717 33962 3% .20 .13 .08 .078 .0&5 .0S56 .O04%
ncnlaying p2CS 309 618 927 157 1546 1853 2164 2473 5.4 2.7 1.2 1.3 1.1 .89 77 .67
x20 5485 11371 17056 22742 28427 34113 39798 45484 .29 .15 097 .073 .0S3 .04 042 OS¢
Pullet N L2LS 8491 12736 16581 21227 25472 29717 33962 .58 .49 .33 .26 .20 .16 .16 U1
laying pa2cs 309 418 §27 1557 1546 1855 2184 2473 13 6.7 4.5 3.4 2.7 2.2 1.9 17
X20 56385 11371 17056 22742 28427 34113 39798 45484 I3 36 .26 .18 .15 .12 .10 .0%
Layer N 4245~ 8451 12734 16581 21227 25472 29717 33962 1.1 586 37 .28 .2 .19 16 i
P20S 09 618 §27 1537 1546 1855 2164 2073 s 7.7 5.1 3.8 3.1 2.5 Zz.2 1.
X20 5485 11371 17056 22742 2B427 34113 35798 L543L 85 42 .22 2t 17 Je iz Wt

= References: Depts of Biolegical & Agricultural E.—sgineex:ing, Soig Sciencs, Crop Science; North Carolina St Univy dan 155(
w= N fertilizarion rate should be consistent with realistic crsp vield.

N leaching and denitrification and P20S sail immobi l ization unaczsunted for.



-
e

lal
/.

.

[

Jan. 1995

Layer Anaerobic Lagoon Sludge Land Application Spreadsheét

633-9]

- This spreadshes: uses values from exdisting NCSU/NCDA data bases to caleulate the fertilizer nuttiszts, application
rares and land areas nezded for agronomic usage of irrigated layer anacrobic lagoon siudge. Vaiues in c=lls 125-KS3
represeat inputs which nesd to be eatersd to use this spreadshest. Values in c=ils D25-F33 ars typical values which
may be used if more specific informacion is not available. If actual lagoon sludge nutrieat analyses are used, theaa
corresponding change in lagoon sludge volumes should also be eatered. Application rates and land arsas are
calculated for a rangz of festilization rates. Actual festilization rates based on <op vield may be zzterzd into c=ils I63-
165 with the results caiculated in columns C and X in Table C. The spreadshesr also computes bird live weight
equivaleats, lagoon capadities, and esdmated annual lagooa siudge volumes to be land appited.

1
b

e Ll L P

Pullet Pullet Layer
nenlay laying
-cer bird capacity-

Pullet Pullet Layer
nenlay laying
-per bird capacity-

Bird live weighz: initial: 3.0 4.9 3.0 4.0 I=s
’ final: 5.0 &0 4.0 3.0 4.0 4.0 lbs
average: 1.5 3.5 4.0 1.5 3.5 4.9 lbs
Flocks per year: 2 1 1 2 1 1 fleczs/year
Days per flcck: 140 385 3435 140 385 365 cays/flock
goen liguid cacacity: (does net include frestcard or 25-yr storm sterage)
. design trsatent: 3.8 8.3.10.0 3.8 8.8 10.0 fe3/birs czp
| sludge storage: 1.3 2.9 3.3 1.3 2.9 3.3 £23/bird cap
I teroorary sTorage: L0 1.5 1.7 A 18wy £23/kird cap
| total: 5.8 13.1 15.0 5.5 13.1 15.0 #23/bird can
1
| Lageon siudse aczmulatien: .00s  .011 .013 .005 .911 .013 gals/bird/cay
|
| Lagoen sludge density: 8.4 8.4 B8.% 8.5 8.4 8.4 Ibs/gallen
|
| Lagoon liguid total nutrient analysis:
| Toz N: 706 706 TUS 706 708 704 I=s/1000 sals
] NH3K: ) O 3 5 3103 31 = tet ¥ or t¥a
| P20S: 2530 ZSi0 2510 Z510 2510 2510 tbs/1000 sals
| x2o: 347 341 341 381 361 3% Lks/1060 sals
l
| Orsanic N mineralizatien rate .50 .50 .50 .50 .so0 .50
l
| Ptant nutrient availacility csefficients: (from acolicaticn mezhod box)
] N: L2 s 2 42 L2 e
] p2es: .70 .73 .70 .70 .73 .70
] K20z .70 .70 .70 .70 .70 .70
|
| —
| | Apslicacicn methcc: HESN  -=----- Yoomooen P3X | ¢
| | soil injessicn: .§S BL s AL .80 | | ~ X 2243 = lbs/acre-inch
I ] soil inczro: .S .83 .58 .58 751 mestemm) oz 0.2285 = Iis/acre-imch
I 1 broadeast: 33 N NS A .70 ] | lbs/1000 sals x 27.154 = lks/acr=-inch
1 1 irrisatien: e L RN~ .73 |t
0 3
H <
| Croo ferzilizaticn raze: N: 50 les/ae/yr
| 2205 20 {ks/ac/t/yr
| Kzn-. £a l=s/ae/yr
L

2 e pet pona o]

———— ot et et ot

T e S Tt s et e Bt et et et s S Bt Bt et Bt Bt bt St Bt Py R M Bt BAd Pt PE0d A M it S St S s P Pt e B it S e

[Py | B - S
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Table 30B. LAYER ANAEROBIC LAGOGN SLUOGZ FERTILIZER NUTRIENTS ¥ \
Type Bird Bird Live Total Anaerobic Total Lagoen Plant Plant Total Plant Availa”
of Age Weight Lagoon Licuid Sludge Nutrient HKutrient Hutrients Nutrients.
Procuction ) Capacity, Accumilation,™ Availability irrigated
unit . ' wesemececmcscea= fr3/bird per 1000-&d Coefficients . Lemececcccecmmcm=~
Co- init final mean capacity cagacity/yr Ihs/
' smemsssmesssccn —mosssessess irrigated  lbs/ bs/  1000-bird
single 2-stage acre- —— acre- acre- capacity
weeks ~— ---e-- lbse====- ‘stage Ist + 2nd gals inc inch inch /year
Puller g - 20 3.0 1.5 5.6 5.0 b 1629 L0861 N 482 706 298 18
nonlaying P205 .70 2518 1757 107
20 .70 341 239 15
Pullet 20 - 52 3.0 4.0 3.5 13 12 1.5 4147 .15 N .42 705 258 45
laying P20S .70 2510 1757 . 253
- X20 .70 341 9 25
Layer 52 - 4.0 4.0 4.0 15 13 1.7 4739 17 N .42 " 706 298 52
p2as .70 =10 - 1757 307
e . .70 T3e1 =9 &z

* References: Depts of Biological and Agricultural Engineering, Poultry Science; North Carclina State University; Jan 1950
Agronomic Division, North Carolina Departent of Agriculture
- ** No manure solids removal prior to lagsen input. .
*== [rrigated: sprinkler irrigated slucge uncovered for 1 month eor longer.

Jable 30C. LAND APPLICATION OF LAYER AMAERCBIC LAGOON SUWDGE * . . - | ' %
Type Rate- lagoen Slucge Application Rate ™™ _ Minimm Land Area for Sludge Aplicat'io{v'
of Limiting =-=-=--=c-esesoco=- irrigated----==--=--ooseess -'------“-----f----ix-:-igata:!------------’--%~~
Production Nutrient =-e------cesweweo- \bs/acre/year--=---=--=scs=oe  eescoceccocccooooo lbs/acre/year-=-==-=======m=s=
unit N Sg 100 150 - 200 250 300 330 400 50 100 150 200 250 300 350 &SC
_ P2cs 20 40 60 80 100 120 140 1€0 20 40 &0 8 100 120 143 188
x20 So 100 150 200 250 300 350 430 S0 I60 150 200 250 300 350 &OC
------------------ inches/year----=>=-r-=s=°"==="c eeecememeeea-3cres/1000-bird capacity------oee
Pullet N 17 3L .50 .67 .8 1.0 1.2 13 36 .18 .12 .091 073 08T 052 .04%
nenlaying P20S .011 .0 .034 .04 057 .063 .080 .091 5.4 2.7 1.8 1.3 1.1 .89 .77 AT
K20 21 L2 3 W86 1.0 13 15 1.7 .29 .15 .097 .075 .0S8 .049 .042 .O3&
‘pullet X 17 34 .50 .67 .84 1.0 1.2 13 51 &S 30 .3 .18 .15 J15 WW
laying P20s 011 .023 .034 .04 .0S7 .068 .080 .O091 13 6.7 4.5 3. 2.7 2.2 1.9 1.4
xz0 21 .2 .55 .86 1.0 1.3 15 1.7 73 .36 .26 .18 .15 L1200 .10 W05
Layer N 17 3% .50 .57 .84 1.0 1.2 1.3 1.0 .52 .35 .25 .21 .7 .15 Lt
' P20S 011 .023 .034 .0L6 .0S7T .0&3 .080 .091 15 7.7 5.1 3.8 3.1 2.5 2.2 1.t
X20 21 .2 .65 .8 1.0 13 1S5 L7 83 .62 .28 .21 7 e L1200 WU

* References: Depts of Biological & Agriculrural Engir?ger_'ing, vSaiE Scienca, Crop Science; North Carslina ST Univ; Jan 155
w= N fercilization rate sheuld be censistent with reahf:xc.mp yield. -
N leaching and denitrification and 5205 soil immobilization unacsounted for.
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a- This spreadshest uses valuss from existing NCSU/NCDA data bases to clculate the fertilizer autriezts, application
rates and land areas nesded for agronomic usage of soil incorporated broiler litter. Values in czils [25-MS1 represest
inputs which ne=d to be saterad to use this spreadshest. Values in cells D25-HSi are typical valuzs which may be usad
if more speciiic information is not available. If actual litter autrieat analyses are used, thez a corresponding change in
licrer volumes should also be =atered Application rates and land areas are calcuiated for a range of fertifization rates.
Actual fertilimtion rates based on cop yield may be eatered into cells IS9-I61 with the results caleulated in coluxns C
and X in Table C. The sprzadshest also computes bird live weight equivaleats, litter storage capacities, and estmated
anzual litter volumes to be land applied.

A Pt Sy Pt St Pt Bt St Bt St Bt et et

Broil Broil Broil Roast Breed
heuse house stock hcuse house
whole cake piled whole whole

8roil Broil Broil Roast 3re=d

hcuse hcuse stcck hcuse house
whole cake piled whole whole

------- per bird capacity----- ==--==--per bird cagacity-----
Bird live weignt: initial: 6.0 6.9 ks
final: 4.0 4.0 4.0 8.0 6.0 4.0 4.0 4.0 8.0 4.0 lbs
average: 2.0 2.0 2.0 4.0 4.0 2.0 2.0 2.0 4.0 4.0 ks
Flocks per year: 6 8 6 4 1 ] 6 é 4 1 flecks/year
“ys per flock: 53 S5 55 81 365 S5 S5 S5 81 26 days/flesk
. .
Litt=r accumulatien: 1.0 34 1.0 2.5 2% 1.0 346 1.0 2.5 24 tons/70C0
Birss sold
| Litter densirty: 28 34 3 28 40 28 3% 3 28 L0 lbs/$=3
l . .
] Litzer storage pericd: 385 345 33 3&5. 365 I8 365 345 385 3a3 days
!
| Litzer total nutrient analysis:
| Tot K: T2 4 3% T3 03 72 4 3% TS 31 les/zen
] KH3N 15 2%z 15 21 15 25 21 15 . 21 % tet ¥ oor tkn
] p205: 72 s4 & 75 - 54 78 54 B TS 54  lbs/ten
l xzo: 46 36 3% 45 31 4 36 34 45 31 ls/ten
I .
| orsanic ¥ mineralizaticn rate .50 .33 .50 .50 .50 ~ .50 .50 .50 .50 .50
I
| Plant rutrient availability esefiicients: (from apolicatien method box)
] N: .86 .48 .53, .56 .59 .56 .80 .58 .55 .55
] p2es: =T R - I B .75 TS TS TS LTS
| peisH S s TS . .TS g5 .75 .75 TS .=
!
l ~ i
| | Acplication methcc: KH3H  ==-==-ee---ocf-=mss---e-o-- Pax | g .
[ ] soil incarg: .G0 56 .40 .58 .56 .59 .15} ] = x 20 = lbs/tan 1
| 1 broadzass:: .25 L5 4 45 L8 a5 LT8 | | mesks (PEm) x 0.002 = lbs/tan ]
l 1 - L —
l . :0 Lb. -y
| crep ferzilizacticn race: X: - Bs/ac/yr
| p20s: 20 lbs/ac/vr
2o 50 lbs/ac/yr

et By e Pl T et et St P et Sint] Pt et S e -

Pt et St e St B Bt Bt et S} Bt i B B et B St S S Bt St Pt S St et Wit

Sc=oll down for r=sults.
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Table 328. BROILER LITTER FERTILIZER KUTRIENTS ~*
Type Bird Bird Live House Litter Total Plant Plant Total Plant Avail:—’—\
of Age Weight Floor Storage Litter, Nutrient Nutrient Rutrients Nutrient=
Productien Space=  Capacity,™ Availabitizy sail incorporac. -
Unit ¢ meeseessccseces Coefficients = =  eeecccocceccaaao.
init final mean tons/ tks,
ft3/ 1000-bd sail 1000-
ft2/ 1000-{::1 capacity incorparated lbs/ Ibs/ capacit
weeks  ------ lhs----=- bird  capacity /year baaid ten ton " Jyear
Broiler g- 7.5 L0 2.0 0.8 &4 5.8 ] .56 2 41 =
house | Frdes] 73 73 39 o
whale X20 .73 L8 34 20°
Broiler 0- 7.5 4.0 2.0 0.8 116 2.0 N .60 &S 28 8
house P2CS e 1A 40 8L
cake x20 .75 24 27 52
Broiler 0- 7.5 4.0 2.0 0.8 L14 5.8 L} .58 38 21 12¢
stock- P205 .75 a0 &0 34
piled x2o 7S 3% 25 145
Roaster 0-11.5 8.0 4.0 1.4 733 10 N - 56 - 73 <41 L2t
house P205 .75 75 56 €3°
whole X20 75 45 3% 343
Breeder 6.0 6.0 6.0 2.5 1201 24 X . <39 . 31 18 3¢
house P20s e g4 41 S8,
whole 20 75 33 = 5=
* Raferences: Depts of Biological ‘and Agricultural Enginesring, Poultry Seience; North Carclina State University; Jar." -
.Agronemic Division, Rorth Carolina Deparmment of Agriculture <

== Annual mamure and litser acsumulation; typical litz

ar base is sawcust, wood shavings

=== Soil incarporated: surface spread litter plowed cr disked into soil within 2 cays.

-

Table 32C. LAND APPLICATION OF BROILER LITTER *

or pearut hulls. :
[‘\

L

Litzer Applicaticn Rate ™~

Type Rate- Minimm Land Area for Litzer Applicatien ™
ot Limiting =c-=====-c------ soil incorporated---=====---== =---o-----ooeoeoo s0il incarporated--=--==-==---
Precuction Nutrient e-c-s-ecec---e-- \bs/acre/year-====ccs==s=c=== esscccscccccccooe- lbs/acra/year======-wsceco==-
Unit N 50 100 150 200 250 300 350 400 S0 100 -150 200 250 300 353 &T¢
P20S 20 40 60 80 100 120 140 1&0 29 &0 40 80 0 1z20 140 1&L
| @2e] S0 100 150 200 250 300 330 400 S0 100 150 200 2’0 300 350 &
------------------ tons/acre/year==-=<-===< -7 -<==--=->acres/1000-bipd capaciTy=--==-==""
Broiler N 1.2 2.5 3.7 4.9 6.2 7.4 8.5 9.3 4.7 2.4 1.8 1.2 .85 .79 B3 W52
house p2Cs 34 .48 1.0 1.4 1.7 2.8 2.4 2.7 17 8.5 5.7 4.3 3.6 2.9 52
whole K20 1.5 2.9 4.4 5.8 7.3 8.7 10 12 . 4.0 2.0 1.3 1.0 .20 .&7 .57 .H
Sroiler N 1.8 3.6 5.5 7.3 9.1 1 13 15- 1.1 .85 26 .z7 .22 .18 .16 .U
house . p2C5 .50 %9 1.5 2.0 2.5 3.0 3.5 4.0 4.0 2.0 1.3 1.0 .80 .87 .7 .Sf
cake 20 1.9 3.7 5.6 7.5 9.3 1 13 15 1.1 .53 .35 .27 .2t .18 .15 .
Broiler N 2.4 4.8 7.2 9.5 12 14 17 19 2.4 1.2 .80 .80 43 .6l 3% =1
stock- p2cs 33 57 1.0 1.3 1.7 2.0 2.3 2.7 17 8.4 5.7 4.3 L 2.9 .E -
piled X20 1.9 3.9 5.8 7.7 9.7 12 14 15 3.0 1.5 .59 .74 .40 .50 A -
Roaster N 1.2 2.4 3.5 4.9 6.4 7.3 8.5 9.7 8.5 43 2.8 2.1 1.7 1. 1.2 1-
house p2Cs 36 71 1.1 1.6 1.8 2.1 2.5 2.9 pAcs 15 9.7 7.3 5.8 4.8 4.1 J:
whole K20 1.5 3.0 4.5 5.9 7.4 8.9 10 12 7.0 3.5 2.3 1.7 1.4 1.2 1.0
Sreeder N 2.7 5.5 8.2 1 14 16 19 22 8.7 4.4 2.9 2.2 1.7 1.5 1.2
house P22S L9 99 1.5 2.0 2.5 3.0 3.5 3.9 L8 4 18 12 9.7 8.1 5.9 .
wholea X20 2.2 4.3 6.5 8.5 1" 13 15 17 11 5.5 3.7 2.8 2.2 1.8 1.5
Sail Science, Croo Scémc:; NorTh Carelima ST Unmiv; <2an

* Refers=nces: Depts of Siological & Agricultural Engir_ae:t_'ing,
w= N fertilization rats should be consistent with realistic cr
N leaching and denitri

rep yield.
£icatien and P205 soil immobilization unacssunted far.
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Broiler Litter Land Application Spreadsheet

“This spreadshase uses values from existing NCSU/NCDA data bases to «lculate the ferdlizer nutrizacs, application

Y e L L T TN Y

ratas and land arsas nesded for agronomic usage of broadeast broter litter. Values in csils 125-M31 represe=t inputs
which ne=d to be extzred to use this spreadshest. Values in csils D25-HS1 are typical values which may be used if
mors speciiic information is aot available. If acrual litter nutrieat analyses are used, thea a corresconding chzngs in
litter volumes should also be zaterzd. Application rates and land areas are calculated for a range of ferdiization rates.
Aczual fertilizadon rates based on cop yield may be sater=d into c=lls IS5-161 with the resuits caleulated in eolumns C
and K in Table C. The spreadsaest also computes bird live weiznt equivalents, litter storage cpadties, and estimated
annual litter volumes to be land applied.

i
Typical AcTual I
------------------------------------ s ccm e ccam - l
- 8roil 3roil Braoil Roast Breed Broil Brail Broil Roast Breed |
heuse house stock house house hcuse house stock house house |
whole cake piled whole whole whale cake piled whole whale i
------- cer bird cagacity----- -=-==--per bird capacity----- |
................................................................................................................ l
Bird live weight: initial: 6.0 . 6.0 tks |
final: 4.0 4.0 4.0 8.9 6.0 4.0 4.0 4.0 8.0 4.9 lbs {
average: 2.0 2.0 2.0 4.0 6.0 2.0 2.0 2.9 4.0 6.0 s |
o !
Flocks per year: 6 6 6 4 1 é 6 & 4 1 flocks/year |
|
“ays per fleck: 53 53 s3 81 363 s 53 s3 81 345 cdays/fleck i
l

" Litzer accumulation: 1.0 34 1.0 2.6 2% 1.0 34 1.0 2.5 24 tens/1000

birds sald

| Litzer densizy: 28 34 3% 28 40 28 34 34 23 40 lbs/fS3 1
l I
] Litzer storage peried: 365 385 365 385 365 385 365 343 365 343 cays I
l - I
| Litzer toral rutrient analysis: |
| Tot N: 72 L 3 77 3 2 4 3% T3 31 lbs/ten i
| NH3K: 15 2z 21 152 15 25 21 15 21 = st Nocr tea |
] p2cs: 78 5% 8 75 SA 78 54 8 75 sS4 tbs/ten ]
I 2o 4 38 34 45 31 26 36 34 45 31 lks/ten I
I _ |
| orsanic X mineralization'rate .50 .50 .30 .50 .30 .58 .50 . .50 .50 .50 ]
i , | i
| Plant nutriensz availability csefficients: (from apslicaticn methed Box) ]
| R: L6 4h L5 L6 4B T N TN BN Y N ]
| p2cs: .70 .70 .70 .70 .70 .70 .70 .70 .73 .70 |
| xze: .70 .70 .70 .70 .70 .70 .70 .70 .70 .70 ]
| l
] | o { '
| | Acslicstion metheod: NH3N ---m--es-s--- L S PR | g |
1 1 sail inczrp: .50 .36 .50 .S 36 .59 s % x 209 = lbs/iem | 1
1] Breadeass: .25 L& AL .45 .66 .45 70| | masks (smm) x 0.002 = ss/zen ||
1 L F R . ]
1 I
| Crop ferzilizazienm rac=: ¥: : 50 \bs/ac/yr l
| p2cs: 29 \bs/ac/yr |
' Xz0: sa lbs/ac/yr |

Scoll down for rasults,
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Table 323. SROILER LITTER FERTILIZER NUTRIENTS * ‘
Type gird Bird Live House  Litter Total Plant Plant Total Plant Availat™ =~
of A Age Weight Floor Storage Litter, Nutrient Nutrient Rutrients Nuzrients’
Procuction Space  Capacity,*™ Availability beoadcast
unit : semsesemoscone= Coefficients = ==-eseeccceeccocas
init final mean tons/ lbs/
' ft3/ 1000-1_21 beroadcast . 1000-=d
_ trz/  1000-bd capacity - tes/ Ibs/ capacity
............ weeks  eeeelsmes b Ton T e
Broiler  0- 7.5 4.0 2.0 0.8 414 5.8 N NP3 I k1 195
house P2cs .70 78 &3 321
whole X20 .70 48 32 137
Brailer  0- 7.5 4.0 2.0 0.8 116 2.0 X N2 48 20 39
house P2Qs .70 54 33 )
cake x20 .70 36 = <o
Broiler o8- 7.5 4.0 2.0 8.8 414 5.8 N .45 38 18 §2
stock- P20s .70 80 56 321
piled x20 .70 34 2 155
Roaster 0-11.5 8.0 4.0 1.5 733 10 N 73 Ve % 350
house P205 .70 e 52 542
whole K20 .70 45 k3l 328
Breeder 6.0 6.0 4.0 2.5 1201 26 L] .45 31 14 =2
h9use p2cs .70 54 28 502
whole j@ie .70 31 .22 517
= Refersnces: Depts of Biological and agricultural Engineering, poultry Science; North Carolina State University; Jan 7. ™~
) Agrencmic Division, North tarolina Department of Agriculture
w= Anaual manmure and litter accuwutation; typical litter base is sawdust, wood shavings or peanut hulls.. —~=
- Brogd:as:: surface spread litter uncovered for 1 month or longer. ’
... . [-f‘ ~
- ¥
.. %
Table 32C. LAHD APPLICATION OF BROILER LITTER * -
Type Rate- Litter Applicition Rate ™ Minimum Land Area for Litter Apslicaticn ™
of - Limiting =--==----sc-cssoss broadcaste=---=s=em=s-asses  sm-ossssscsssssse-es broadezst----ese=smmooeTo=T
Precuction Nutrient ====m=-=--e-=---= lbs/acre/year======--ss==c===  Sosssssocessososses Ibs/acre/year=-=-===---=--=="
Unizt N 5Q 100 1s¢ 200 2S0 300 350 430 so 100 150 200 250 300 350 &G0
p2cs 20 40 &0 B0 100 120 140 1480 20 &3 &0 80 100 120 143 1&0
. 20 sg 100 150 200 250 300 350 400 S0 100 150 200 250 300 330 4°C
¢ eecccesccecem—ooos tons/acre/year-s-s-es=s°se°s =  weescseseoss acres/1000-bird capacity--=-==-="=""
Broiler N 1.5 3.6 4.5 6.0 7.5 9.0 10 12 3.9 2.0 1.3 .$8 .78 .85 .55 .45
house p205 36 .73 1.1 1.5 1.8 2.2 2.5 2.9 i 8.0 5.3 4.0 3.2 2.7 2.3 2.t
whole X2o 1.4 3.1 4.7 6.2 7.8 9.4 11 12 3.7 1.9 1.2 .5 .75 &2 - Y]
3roiler . N 25 s.0 7.5 10 13 15 18 2 79 .39 .25 .20 .16 .13 .11 .0SE
house p2CS 53 1.1 1.6 2.1 2.7 3.2 3.7 4.2 3.7 1.9 1.2 % .75 .82 .5 N
c3ke 290 2.0 4.0 6.0 8.0 10 12 16 14 .59 .50 33 .25 .20 L1700 Lk a
Srailer N 3.1 6.3 9.4 13 16 19 2 25 1.8 .§2 .81 L6 3T 3 .28 =
steeck- pP20S 36 .72 1.1 1. 18 2.2 2.5 2.9 16 8.0 5.3 4.0 3.2 7 23 2.
piled X20 2.1 .1 6.2 83 10 12 15 17 2.8 1.4 .53 .59 56 &8 A
Roaszter N 1.5 3.0 4.5 5.9 7., 8.9 10 12 70 3.5 2.3 1.8 1.4 1.2 1.0 X
house p2eos 33 .76 1.1 1.5 1.9 2.3 2.7 3.4 27 % 9.0 &.8 5.4 &5 3.9 3.
whole K20 1.5 3.2 4.8 6.6 8.0 9.5 1 13 6.5 3.3 2.2 1.4 13 1.1 . 3 .2
Bre=der N 3.4 7.2 1 14 18 2 i 29 6.5 3.3 2 1.7 13 1.1 .5
house p205 S50 1.1 1.6 2.1 2.8 3.2 3.7 &2 A = 15 11 5.0 7.5 &.%
whole Xzo 3 45 6.9 9.2 12 e 16 18 10 5.2 3.4 2.5 2.1 1.7 1.5°
sop Sciencs; Horcth Carolina ST Univ; Jan °

* Referencas: Degts of g8iological & Agriculr
= N ferzilizatien rate should be comsistent
N leaching ard denitrificaticn and P20

ural Engineering, Soil Sciencse,
with realiszic crop yisic.
S soil immopilizatien unaccauncec for.
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Turkey Hcuses Whole Lifiar L=nd Apclicaticn Sgrazacdshest

i spre=dsheoss vses vaiues Som edsiing NCSU/NCDA dan basss 1o cicuizrs the {orfiizer zuesi=zre) cppiicezen
~r=s 22¢ la=d areag ze=d=2 for azromemic tsage of soil incorporzted turkzy touss whcie ler, Vaivss iz csils 5.
3 smmrese=t izpurs whick oesd (0 be smreT=d to uss this spreadsizze Valves inoesils D2S-GS1 ars orpicsi vaives
e :*:.ny be esed i mcre spe<fc informadon is zet avadiacie. If acmmod Hmes zugriz=r azajyses ars weed theza
=rr=sTording chanoe iz limes voiumss skcuid also be eotess Appig::icn =g a2 la=d 2re=s 20= cicslar=d for a
amze of f2rsitagion mar=<. Actuai fzrzifizarica rates Sased on oo vicid =ay be sxtzra< into czils ISS-I61 witk 2=
—irs ciesiaced in ciuma=s C 20d X in Tabiz C. Tas spremdshest 2so compurzs bird live weizht eguivaiezre, lices
zorage copaciiss, a=d esfimares annual litres voiumes to e land appiad

Typical AcTuzal |
Pecul:s  Hen Tem 2re=cC Peuts  Men  Tom Sreez |
heuse hcusa hcuse house hocuse hcuse hcuse housse l
wnoie wnols wnole wnole wnole wnole wnole wncie |
----zer bird cacacity-- ----ger Zirs cacacity-- l
- . . ... - . < -
2ird live weigne: infzial: 4 3 20 ‘ -~ s ] les |
final: £.0 16 = 20 z.a 15 zs 20 les |
average: 2.5 ;0 15 pris] 2.3 ic 15 20 les |
' < 7T 3 < S e
Flecks per year: 7 3 .3 1 S s 1 $lccks/year ]
Cays per flock: &2 $3 8 343 & 8 $38 3&3 days/fleex |
e somioxalaciam: o3 .3 7.2 =24 .is s.2 7.2 37 T=rs/3CCC
zirzs sciz
LiTTar cersiTy: z< 3L 3% 3& = 3< 4 34 leg/3<S
: P -z wis == =z2T &3 &S 1A =i .
LiTTar storage gericzs: 383 &S ZaF zE3 &3 26X &5 ZE35 Z=vs
LiTzer tzzal rutsient amalysis: _ _
TetT M: L3 5T st IE a5 5T ST 33 les/3zn
NHIN: 13 ) 2 22 7 2 a2 P = Izt N eroxn
pIrs: 2 T2 TR &7 2 2 2« lbs/zz
xe: oy L2 &3 18 32 L3 L3 1 lbs/s=

. . R . ’ =2 3 = [
Crzanic X zineralizscion rz= 53 .52 S0 B3 J=o S £+ B £+ S|

Y
.
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.
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les/ten
les/Tan

= x s |
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Taple 373. TURAKEY HCUSZ WHCLE LIT7CR FZRTILIZSR NUTRIZNTS ~
Type 8irg 8ird Live House Litzer Total Plant Plant Tatal Plant Avail

of Age Weignt Floar Stsrage Litzer, Rutrient Nurrient  Nucrients Nu:rith .
Procction Space CasaciTy,™ Availagilicy soil incsrraraca,
uais e /l( Coxfficients setesecncescnman.
init final Desn tens/ te=y
=3/ 10C0-=d sail 1000-2¢
. t:2/  1000-&d SRoacity incorporated kst I/ ecaz3cicy
weexs Bt §== ST bird ccacity /year - T ten Jyear
Poult - 4 S.0 2.5 1.0 K23 5.3 X =3 45 25 57
hou=a 3 - pacs e = 33 sl
wiole fods 7= 32 ¢ 1=
Hen & - 20 L 14 10 2.2 1003 17 X A1 T 33 538
house P20s .73 et sa 919
wicie 20 T 49 30 si2
hotus= ) pacs .75 e 14 1372
whcle 23 et &0 3a 7&3
Sreedar 29 20 20 212 kv b b1 s 22 813
house . P205 73 L7 33 1279
wiole i) e 12 13 =

* Refers=nces: Dests of Siolegical ard Agricuttural Sngineering, Pouliry Sciencs: Norsh Carslina Stace University; dan

Agr=nomic Divisicn, Ner<x Carslina Decartwoent of Agriculture
anc litter acmmulatien; typical liTsar base is sawcust, wocd shavings or pearus hulls.

> Armrual manues

>~ Sail incorpsratesc: surtacs screac litter plowed or Ziskez into soil wityin 2 cays.

asle 37C.

LAND APPLICATICN OF TURKZY HCUST wd

CLE LITTR ~

" Minim= Lars Arsa for Livser Acslizatien ™

-s===-r-e==-=--s3il incorporated-------—-----

~o=csscese-ce---eibs/acra/year------esscccoac -
50 100 153 Zo3 283 3L IE0 IS
29 4 &J & 120 123 48 40
50 100 153 zZZo Zz=9 300 330 &8

--=+acres/i0i0-3ird moacity=-==--=--=-

- -

2.7 1.4 .§2 .45 55 & = SL
10 5.1 3.4 2.4 zZ2.1 1.7 1.3 13
2.5 1.3 .2 .&s .51 .2 35 .=:zZ
12 5.9 4.3 3.0 2.4 z.a 1.7 1=
L8 = 15 17 §.2 T.T &.5 .7
10 S.1 3.4 2.5 2.8 1.7 1.8 1=
18 8.9 5.9 4.5 3.5 3.0 2.5 2.2
&5 34 = 37 1 11 5.2 8.k
1§ 7.7 5.7 3.8 3.1 2.8 2.2 1.7
16 8.7 S.2 &.1 3.2 2.7 2.3 .t
& = 22 3 13 T §.% .2
10 5.3 3. 52,0 17 1.s 1.2

TYpe RatT=- LiTz=r Acsticaticn Rats ™™

et Limiting -=-=-e--c=c--c-gsil incarporated-------- —eom- -

Procuctien NUTtriemy eecececccceccecce-aa{bg/acre/year--=~==--- cemcen - .-
Uit .} 33 las] 150 200 rish Bt ts] 350 . &80
[ rias 20 &3 40 80 1CO- 129 143 140
) i) 20 1cd S0 200 250 300  3S0 4&Lo
tons/acre/years-=sososmm==< -
Peuls R 1.9 3.2 =.8 7.7 9.5 12 13 15
heusa frinet S 1.2 1.5 2.1 2.5 3.1 3.5 &g
wnole  @ia} 17601 6.2 8.3 10 12 15 17
Hen N 1.4 2.8 43 5.7 7.1 8.2 10 11
house rPzes ST LTS .1 1.5 1.8 2 2.8 2.9
wicle ) @ia] 1.5 S L7 4.5 8.2 10 12 13
Tom N 1.4 2.3 S sS.7T 7.1 &k 1 11
hzuse paes S70 74 1.1 1.8 1.2 2.2 2.8 2%
wnole  @1a] 1.5 3.3 9 4.5 8.2 1 12 13
Breecar N 2.3 &3 &.9 8.2 12 4 16 18
house p2es CLET 14 1.7 2.3 2.3 3.4 L0 &
wnole g 3.7 T.4 11 15 19 2 i) 3a

* Refsrencas: Sects of liclogical I Agrizuttwral Imgineering, Seil Sciemcs,

= N fer<ilizstizn rate snculd be zzrsiszens with realistic srss yield.

N leacting anc cenitrificazion ang 7205 seil izmesilizatien unacomunts

TS Sciemss; Nerth Zarstina ST uniy; <an

Lmom
=ty

3/ Dr. Samex Sarkar, NCST, said the valuax iz t8is column ars based ca a very linmited daczbase aad

€33 7ary witl manigemasnt stylex. Whea using tlesas values to datss=ise voluza of s=grage raquised,

volumesr should bae ver:s

‘ad wi>h thae loczal soulst=v sveccialice.
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Turkey House Whole Litter Land Application Spreadshest

_This spreadshest uses values from exdsting NCSU/NCDA data bases to calcualare the feculizer autrie=ts, application
rares and land areas ne=ded for agronomic usags of broadcast turkey house whole licter. Values in c=lls [25-151
represeat inputs which nezd.to be =ntered o use this spreadshest. Values in czlls D25-G51 are typical values whica
may be used if mors specific information is not available. If actual litter nutriezt analyses are used, thez a
corresponding change in litter volumes should also be earerzd. Application rates and land areas are calculat=d for a
range of fertilization rates. Acrual ferrilization rates based on oD yield may be zaterzd inro cslls IS9-161 with the
resuits cleulated in columps C and K in Table C The spreadshest also computes bird live weight equivaleats, burer
storage capacities, and estimated annual licter volumes to be land appiied.

r [
I Typical Aczual i
I = emmmmmmememmmmemmmmmn ]
] Poult Hen Tom Breed Poult Hen Tecm 3rasd |
] house house house house house heuse house house ]
| whole whole whole whole whole whole whole whole 1
| ----per bird capacity=- ----per bird capacity-- I
U B |
| Bird Live weishz:  initial: 4 5 20 4 5 20 ks ]
I final: 5.0 16 & 0 5.0 16 2= 29 Les B
| average: 2.5 6 15 20 2.5 16 15 20 ks |
l : I
Flocks per year: 7 3 3 1 7 3 3 1 flocks/year l
5 per flock: &2 53 98 3245 R 98 98 345 days/flock |
. , ]
Litter accumulatien: .75 s.0 7.5 37 75 5.0 7.5 37 tens/1000
' birds sold
| Litzer censicy: 25 36 34 34 25 34 3L 34 lbs/¥3 1
l : I
| Litzer storage pericd: 3&s 385 385 363 365 365 365 365 cays I
I 1
| Litter total nutrient analysis: ]
| Tot N: &5 57 57 35 45 s7 57 33 les/<an |
] NH3N: 19 28 28 28 19 28 28 28 % tot N or t¥n |
| pzcs: 22 T2 & 52 T2 T2 &7 lks/tzn 1
| xzo: 32 4 & 18 32 4 40 18 Ibs/ton |
| : . l
| orsanic N mineratizatien rate .50 .30 .50 .20 58 .so .50 .U i
| 1
| Plant nutrienc availabilizy caeificients: (f#rea applicatien mezhed box) I
| ) : A5 L83 WS LSS W45 AT A N A 1
| pzos: .70 .70 .70 .70 .70 .7 .70 .7o i
| x2: .70 7o 70 .70 .70 .70 .70 .70 ]
] I
| : ! l
| | Asslicaticn methed: NHIN  ==----=--- Jmmmmommmm- pex | r . |
| 1 soil incsrg: .50 - S-S BT} BT} 7] = x zn = lbs/ten 1 1
I 1 broaczast: i LS L3 43 W43 .70 ] | mgses (smm) x 0.202 = lbs/ten 1 |
l 1 . ] L v l
1 !
| crep ferzilization racs: N: 50 tks/ac/ye |
pzcs: 20 lbs/ac/yr |
. 50 Ibs/actyr |
Kze:

L

Scroll down for resuits.



133-100

REV. Jan. 1995

. : L
Taole 37B. TURKEY HOUSE WHOLE LITTER FERTILIZER NUTRIENTS ~*

Type Bird Bird Live House Litter Total Plant Plant Total Plant Availsd

of Age Weight Fleor Storage Litter, Nutrient RNutrient Nutrients Huzri emﬁ{
" Production | Space  Capacity,™ Availability broadeast
Unit = . 5 eeesscccececces }j Coefficients = esecccecceocce-o-
init final mean tens/ lks/
ft3/ 1000-kd beoadcast 1000-&¢
ft2/ 1000-bd capacity . ——e les/ lbs/ capacity
veeks ceomeclbsemea=- bird  capacity /year ten ton /yeat
Poult 0- 6 s.0 2.5 1.0 -] 5.3 N W45 &5 20 10¢e
whole \ K20 .70 32 = 115
Hen ) 6 - 20 4 16 10 2.0 1003 17 L) 43 57 25 A4
house P2eCs .70 e 51 gs¢
whole 20 .70 40 28 (473
Tom 6 -20 5 25 15 3.0 1505 25 N 43 57 25 62
house i P20S .70 72 51 1284
Hjole K20 .70 40 S 717
Breeder 20 20 20 2212 37 N .43 .35 15 S&é
house ’ P20S .70 L7 = 1231
whole xzo .70 18 . L85

13

- References:.Deéts of Biological and Agricul:urﬁl Engineering, Poultry Science; North Carolina State University; Jan
Agroncaic Division, Nerth Carolina Department of Agricuiture

*= Amnuai marure and litter accumulation; typical litter base is sawdust, wood shavings or peanut hulls.

=¥ Broadcast: surface spread lizzer uncovered for 1 month or longer.

Table 37C. LAND APPLICATION OF TURKEY HCUSE WHOLE LITTER *

Type Rate- Litzer Application Rate ™ Minimam Land Area for Litter Applicatica ™
of Limiting ===e=eccemcvomoc-- broadcast--=--=-=->sscsnoa- mmeeme- broadcast -
Production NUtrient e-=cceec-ce-co=- lbs/acre/year=-===-=-<=sssoss sesmessossosooeos -lbs/acre/year-~=ac===<
Uniz N SO0 100 950 200 250 300 350 400 50 100 S0 200 2Z=0 300 350 4OC
P205 20 [ 4] &0 80 100 120 140 160 20 40 &30 80 100 120 140 1
20 'S0 100 150 200 250 300 350 400 S0 100 1SC0 200 250 300 350 4oC
------------------ tox;s/acre/year--------------- ee=eeesvewa-acres/1000-bird capacitys==~=-=-----
Peult N 2.4 4.9 T3 9.3 12 15 17 20 2.2 1.1 .2 .56 A3 36 31 .Z
houssa P2CS .55 1.1 1.6 2.2 2.7 3.3 3.8 4.4 9.5 4.8 3.2 2.4 1.9 1.8 1.5 1.2
whole x20 2.2 4.4 8.7 8.9 11 13 18 18 2.4 1.2 .79 58 47 .40 34 3T
Hen N 2.0 4.1 6.1 8.1 10 12 14 16 8.3 4.2 2.8 2.1 1.7 1.6 1.2 1t
house PZCs .39 7P 1.2 1.8 2.0 2.4 2.8 3.2 &3 21 1% 11 8.5 7. 6.1 5.
whole x20 1.8 3.5 53 7. 8.8 11 22 1% 9.6 4.8 3.2 2.4 1.8 1.6 1.4 10
Tom L 2.0 4.1 4.1 8.1 10 12 14 16 12 6.2 4.2 3.1 2.5 241 1.8 1.
hecuse p20S 35 .79 1.2 1.5 2.0 2.4 2.8 3.2 b4 32 21 16 13 11 9.2 8.t
whole X20 1.8 3.5 5.3 7.1 8.3 11 12 14 % 7.2 L8 3.5 2.9 2.4 2.9 1.1
Breeder N 3.3 8.8 9.9 13 16 20 3 26 11 5.7 3.8 2.8 2.3 1.9 1.5
house P2CS | 51 1.2 1.8 2.4 3.0 3.8 4.2 4.8 &2 31 21 15 12 10 8.8°
whotle X220 L0 7.9 12 16 20 24 28 32 9.5 4.7 3. 2.3 1.9 1.8 13

* Referencss: D

we § fertilizatien rate should be consistent with reali§:ic‘c.—ep yield.
N leaching and denitrificaticn and P205 soil immebilizaticn unacssunted for.

epts of Biolegical & Agricultural Engineering, Scil Science, Crop Science; Korth Caralina St Univ; Jan
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. Turkey Houss Manure Cake Land Application Spreadshest

,r-This spreadshe=t uses values from existing NCSU/NCDA data bases to calenlate the fartilizer purrizats, apolicadon
rates and land areas nezded for agronomic usage of soil incorporated turkey house manure cake. Vaiues in c=lls [25-
I51 represeat inputs which oe=d to be satersd to use this spreadsheze. Values in c=ils D25-E51 are typical values which
may be uszd if morz specific information is not available. If actual manure cake nutriext analyses are used, thez
corresponding change in manure cake volumes should also be catered. Application rates and lznd areas ars calculated
for a range of fertilization rates. Acrual fertilization rates based on cop yield may te eatersd into c=ils IS9-I61 with
the results calculated in columns C and K in Table C. The spreadshest also computes bird live weight equivaleats,
manure storage capacities, and estimatzd 2nnual manurs ks volumes to be land applied.

s 4
| Typical Aczual I
| emmemeeemee TTEEEETS i
| - Hen Tom . Hen Tom I
| house hcuse house hcuse 1
! cake cake cake cake I
] -per td cap- -per bd cap- ]
et |
| sird live weight: initial: 4 5 4 5 o iss 1
| fipal: - 16 25 16 25 es i
I average: 10 15 10 15 lks 1
| : ]
| Flocks per year: 3 3 3 3 #lecks/year |
1 . I
Days per flock: 98 98 s8 98 cays/fleck ]
‘ : I
gl l Marure cake accumslation: 1.7 2.5 1.7 2.5 tens/10C0
N birds szld
% Marure cake density: 3% 34 34 . 34 bs/fe3 {
% Manure siorage pericd: . 385 285 385 365 cays |
. {
] Manure cake total muctrient analysis: |
| Tot K: 5 &5 L5 45 </ 2en i
| NH3N: 45 &S . 45 &5 % tor ¥ or tkn |
] P20S: 74 &7 4T les/tzn i
] X20: 30 30 . 50 30 les/zan ]
| |
| orsanic X mineralizacien rate .50 .30 590 .58 ]
] : |
| Plant nutrient availability coefficients: (frem agplication methed Bex) i
| N: .63 .£8 .88 .63 1
I pees: .75 .T5 TEOTS I
| XZ0: .75 .75 .73 TS ]
| I
| — : 1
| | Application meched: NH3N Ehde: Rl PIX | g ;|
1 1 soil inczrp: .50 .58 .43 s = x 28 = lks/t=n | 1
I 1 broadcast: 2= 390 39 70 ] ] me/ks (R x 0,002 = Lxs/REn 1 1
[ 1 1 1 Il
|
| crep ferzilizaticn ratz: M: 50 les/ac/yr |
| pzos: 29 \ks/ac/yr |
xzo: S0 Ies/ac/yr I

Scoll down for rasults.
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Table 37b. TURKEY HGUSE MANURE CAKE FERTILIZER NUTRIENTS =
Type Bird Bird Live House Manure Total Plant Plant Total Plang Availap!-
of Age Weight Floor Storage Manure Hutrient Nutrient Nutrients Nutricn:sg
Production Spac=  Capacity,™ Cake, Availability soil incarpora.
Unit . . s meeesceccccaaa. Coefficients = = @ comcmcemeeenae.
- init final mean tons/ lbs/
fe3/ 1000-bd sail 1000~
2/ 1000-bd capacity incorporated ths/ lbs/  capacity
Weeks = em-aece lbs-vemn- bird capacity /year haiaid ton ton /year
Hen 6 - 20 16 10 1.0 337 5.8 N .58 [4) 30 174
house P2CS e 47 35 203
cake 20 75 30 &1 130
Tom 6 - 20 5 25 15 2.0 505 8.7 N .83 45 30 254
house . : p2Qs .75 L7 35 304
cake 20 73 30 3 154

¥ References: Depts of Biolegical and Agricultural Engineering, Poultry Science; Nor:

 Agronamic Divisieon, North Carolina Department of Agriculture
"™ Amual marure cake accumulation removed from hause after each flock.
= Soil incorporated: surface spread manure plowed or disked into the ssil within 2 days.

LAND APPLICATION OF TURKEY HOUSE MANURE CAKE =

h Carolina Stare University; Jan 1550

Type

of
Procuction
Unizc

Hen
heuse
cake

Tom
house
cake

1
4.0
16

Table 37c.
- Rate- Manure Application Rate ==
Limiting =--c-cccccnaaa. soil incorporated
Nutrient e-ececcccmcoana. lbs/acre/year
’ N 50 100 150 200 250 300
P20S 20 40 &0 g8 100 120
x20 50 100 150 200 250 300
------------------ tons/acre/year
X 1.6 3.3 4.9 4.5 8.2 9.8
P225 ST 1.1 1.7 2.3 2.8 3.4
xz0 -2 44 67 B9 11 13
N 1.6 33 4.9 6.5 8.2 9.8
pP205 STt 1.7 2.3 2.8 3.4
K20 2.2 4.6 6.7 B.9 1 13

13
4.5
18

----------------- soil incorporatede-~eesees
------------------ lbs/acre/year-==ccemeeaa
50 100 1s0 200 (25077300 :350 0O
20 40 - 40 80 100 120 140 £
50 160 1S0 200 250 -300° + 350 S;e
"""""" acres/1000-5ird Mity
3.5 1.8 1.2 8" .70 .59 .50
1M 5.1 3.4 2.5 2.0 1.7 1.4 1.3
2.5 1.3 .87 .85 52 .83 37 .S
5.3 2.4 1.8 1.3 1.1 .8 .75 .8
15 7.5 5.1 3.8 30 2.5 2.2 1.9
3. 2.0 1.3 .98 .78 .85 .58 .4F

Minimm Land Area for Marwure App.lica:'ig

et bt R i DL L L Rt L S

¥ References: Depts of Biclogizal & Agricultural Engineering, Soil Science

= N fertilization rate should be consistent with realistic crop vield.
N leaching and denitrification and P205S soil immabilizaticn unaceaunted for.

» Crep Science; North Carslina St Univ; Jan 1950
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“"This spreadshest USES values
rates and land areas pesded

Jan. 1995

i

Turkey House

represest iopuls which nezd to
may be used if mors
corresponding caange in manurs
for a range of festilization rates.

¢

Manure Cake Land 'Appﬁcaﬁon Spreadshest

for agro
be eat
specific information is not v
ke volumes shoul
Accual ferdiizanion rates based on crop yicld may be

the results o—lculated in columns Cand K in Table C. The

manures storage capacdss, and estim

ated angual maours

from existing NCSU/NCDA data bases

nomic usage of b

cake volumes to

eates=d into czlls 159-18

£33-102

to calculate the fertilizer nutrieats, application
roadcast turkey housc manuis ke.. Values in c=lis 125-J31
e-ad to use this spreadshest Values in c=ls D2S-ES1 are rypical values
ailable. If actual manure cake ou

whica

jeat analyses ars used, thez a

4 also be entered Application rates and land arcas ars caicuiated

1 with

spreadshest also computes bird live weight sgquivaleat

be land appiied

| 1
1 Typical Actual 1
L e e e 1
| - Hen Tom gen Tom ‘
1 house house house house |
| cake cake cake cake ]
l‘ -per bd cap- -,ter td cap- [1
] Bird live weight: initial: & 5 4 5 Lbs |
| final: 16 = 16 2 Lbs B
| average: 10 15 10 15 lks i
| |-
1‘ Flocks per year: I | 3 3 3 flocks/year ]l
ays per flock: - = 98 98 58 98 days,flccg ' % :
| Hanure cake accumulation: 1.7 2.5 1.7 2.5 tens/1000 .
. .. pirds ssid
| Marwre cake dehsity: 3L 34 34, 34 tbs/33 1
S ' : 1
"| Manure storage pericd: 365 345 365 365 cays ]
P - x
| Manure cake cotal nutrient analysis: . |
{ Tot K: L5 A 43 &S Ibs/%2n i
{ NH3N: L5 45 L5 &5 < 2ot ¥ or &0 |
i p2ecs: L7 AT L7 &7 tks/zen B
i : xze: 30 39 3 30 lks/Ten ]
| . : : !
| orsanic K aineralizatien-rate - s W59 .50 .50 1
1 : 1
| plant nutrient availabilicy ccefficients: (frem a;plicaticr_\ methcd bex) |
| . N: .39 -39 <39 39 [
] pcs: .70 70 .70 .70 1
] o: .70 -T0 .70 .70 11
|
| — : !
1 1 Apsticatien methoc: NH3N R it it pex | r— - |
11 seil incsre: .50 .28 .68 eI B - x 20 = lbs/tem 11
1 1 Brsaccasts .25 39 3 go] 1 mesks e X 0.oc2 = ss/z=a | ]
L : — — |
| |
| cre2 fercilizagicn ratz: NI EL les/ac/yr 1
] p2CS: 20 \bs/ac/ ¥ |
eciaH 0 \ks/ac/yr l'

Scil down for results.
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Table 37b. Turxey HCUSE MANURE caxE FERTXLIZER RUTRIZNTS

Type
of
Producsi
Unit

cake

Bird Bird Live House Manure Total Plane Planc Total i
Age Weight Floor Storage Manure Nutrient Nutrient  Nurriencs
on Space Capacity, = Cake, . Availabil ity
T e acmmmmeen ————- . Coefficients -
init final mean . tens/ ’
23/ 1000-bd broadease )
ft 1000-bd capacity bl lbs/ Ly
weeks ...l (§-STEE T bird capacity /year Ten 4
6 - 20 16 10 1.0 337 5.8 N .39 45 9
P20S .70 L7 X
| @le] .70 30 2
6 - 20 5 25 15 2.0 50s 8.7 N .39 45 T
- P20s .70 &7 ks
. 0 .70 320 2

¥ References: Deots of Biological and Agriculrural Engineering, Poultry'S:x‘enc:; North Carclina State Univers;

Agronomic Division, North Carolina Department of Agricul ture <.

-~ Anmial Axnanure cake accmulation Femoved from house after each floek.
"' Broadsast: syrfaca spread manure uncovered for 1 month or longer,

Table 37c. LaND APPLICATION OF TURKEY HOUSE MANURE Caxg =

¥

Type " Rate- Manure Application Rate == ; Minimm Land Area for Marure Ase
of - Limiting eeeemeeaoo il . Broadeastecemeeeeeeee L (30T Are broadeasteeania.
Precuczion . NUTrient eeeccmmmeooo_.__ Ibs/acre/year-=—mmmeeeeol | Semmesesecaan. co--lbs/acresyear---s-
Uniz - *- ] 30100 150 200 20 300 330 ¢gg 50100 150 200" 250 3gg
p20s 20 40 60 80 100 120 12g 160 - 200 40 4 .80 .100 120
X0 S0 100 150 200 250 300 35 400 30 100 150 200 5 350

........ TTSseese-etons/acre/year-e----cmeee... STTmsssss--acres/1000-bird capacity-
Hen . N 2.9 5.7 8.5 11 14 17 20 A1 2.0 1.8 67 50 .49 - 34
haxsg P2CS .51 1.2 1.8 2.4 3.1 3.7 43 49 ?.5 4.7 3.2 2.4 1.9 1.5
cake 20 2.4 4.8 7.1 9.5 12 14 17 19 2.4 1.2 .31 .81 N EVA |
Tem N 2.9 5.7 8.3 n 14 17 20 = 3.0 1.5 1.0 .7 .40 .s5p
hcfxse P20s 61 1.2 1.8 2.4 3.1 3.7 43 4.9 EL % VA 4 3.5 2.3 2.4
C3ke - 20 2.4 483 7.9 9.5 12" 14 17 19 3.6 1.8 1.2 .9 I3 .61

* References: Depts of Biological 2 Agricultural Engineering, Sail Science, Crep Science; Nerey Caralina st univ:

- N fertilfzatx'cm.rate should be cznsistent with realistic cTTp yield.

N

eaching and denitrification and P205 sail immobilizatrion wacssunted for.,

.
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Turkey Stockpiled Litter Land Application Spreadsheet

‘Tais spreadspest uses vaiues from exsticz NCSU/NCDA data bases to calculate the fertilizer nutrieats, applicztion
rares and land arsas acaded for agropomic usage of soil incorporated turkey stockpiled licter. Vaiuss in c=ils [25-751
regreseat isputs whica ne=4 to be eatered to use this cpreadshest. Values o c=ils D23-ES1 are typicai vaiues whica
may be used il mors specific information is aot availadle. If actual litter nutrizat anaiyscs; arz used, thea a
corresponding change io littes volumes szould also be extered. Application rates and land areas are ciculated for a
range of fertilization rates. Actual fertilization rates baszd on crop yield may be satersd into c=lls I59-161 with the
results clculated in columas C and K in Table C. The spreadshest also computss bird live weight equivalexts, Littes
storags cpacities, and estimated annual licter volumes to &¢ land applied.

o ]
] Typical Actual 1
T I
] Hen Tea Hen Tom |
| -stackpiled- -stockoiled- 1
] -per bd cap- -per bd cap- 1
| eceemememeammemmectemesememeesoessesTISTaseSssIIsiisiIIoITTiiosiImmm T 1
| 3ird live weignt: initial: 4 S 4 5 Iks 1
| final: 6 5 16 25 les i
| average: 10 15 10 15 Ibs l
1 |
| Flocks per year: 3 3 3 3 flocks/year ]
1 |
| cays per fleck: 98 98 8 98 cays/élesk 1
| |
‘ Lizzer acoumulation: 4.4 6.5 4.6 6.6 tcns/1Ca0
birds sold
icter density: 26 2% 2% 2% tes/ €43 |
! : !
vt % Litter storage period: 3&5 365 385 3835 days ]
I
| Litzer total nutrient analysis: ]
| Tet K: 36 36 38 38 les/t2n |
| NH3N: 17 17 17 a7 % st Noer e |
] p2cs: ” 72 : ” 7 les/2zn |
| Xz2: 33 05 3 33 Lks/tcn I
! |
| orsanic ¥ mineralizaticn rate .50 .50 S0 .20 ]
| l
| Planc mucrient availabilizy csefficients: (frem agslicatien methaod box) ]
| . N: ST 5T 5T 5T I
| pes: .75 T 750 I
| xzg: .75 i ST |
| |
| — ! |
| | Asslicaticn methea: NHIN EETES Rt Pax | s |
I sail incars: .50 5T ST -2 s x 29 = tss/zzm |
1 | brsaccast: -5 LE LS 70 ] | ms/es (pem) x 0.002 = U=ssEE ||
l 1] L — 1
| I
| crop fertilization rate: K: Bl lbs/ac/yr [
] pzos: 20 lbs/actyr |
] Xz2: 50 les/ac/ye !
H .

Qe=oil cowa for results.
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Taole 423,

TURKEY STSCXPILID LITTER

FIATILIZER NUTRIZNTS *

\

REV. Jan. 1995

-----------------—-------------_-----------;----------------------

Type Birs 8ird Live House Litser Total
ot Age Veignt Floor Storage Litter,
Productien Space Capacity, ™™ ’
unic .
init final mean tons/
fe3/ 1000-td
. feas 1000-bd _capacity
wWesks  eeeoo lbgeemmae bird cagacity /year
Hen 6 - 20 4 14 10 1.0 1003 15
Stock-
piled
Tom 6 - 20 S 25 15 2.9 1505 22
sIock- .
piled

Planc Plant Tortal Plant Avs
Hutrient  Nutrient Nutrients Nutrie
Availapility soil inear;
- Coefficients ¢ eceme_.__.
sail "
incorporated s/ lbs/  eap
e Ten ton
N .57 26 20
P2Cs .73 72 54
20 .75 33 2s
N 57 36 20
P20S .75 72 sS4
0 .75 = 28

¥ References: Depts of Biolegical and Agricultural Engine=ring,
¢ Division, North Carclina Departmant of A

and litter aczumula

7T Seil incorporated: surtace spread lic:

Poultry science;
griculture

North Carclina Stats

University; Jan

tion removed to uncoverad stockpile to be spreac within 6 monzhs; Typical li:

» wood shavings or peanut hulls.
er plowed cr disked inte the soil within 2 days.

Table 42C. LAND APPLICATICN OF TURXEY STCCXPILED LITTER =

Type ‘Rate- Liteer Applicazion Rate = Minizea Land Area for Litzer Apsli i

et Limiting ==-cececcccaaa. soil incarporavedeocommmemenee. LT 0. soil incarporated---- -

Produczien Nutrient ~e-seeeeaaooo.. Ibs/acre/years==-ccmmmmmmmee. ] IEs/acre/year-eecmmnaannn.
Unic N 50 100 150 200 250 360 350 400 S0 100 1S3 200 250 36g 350
P205 20 4g 60 8 100 129 140 140 290 40 40 8 100 120 140

 ozie} 50 100 150 200 250 300 350 400 50 100 156 zoo 250 360 350 ¢

------------------ Tens/acre/year-~~--=eeccocan. SeeTssssesc-acres/1063-bird SapaciTy--=-=c---

Hen N 2.5 L% 4 5.8 12 15 17 20 -1 3.0 2.3 1.5 1.2 1.0 37

STsck- p20s S7 74 1401 1.5 1.3 2.2 2.5 3, &3 20 13 g a1 6.7 5.8 ¢
piled x20 2.0 4.0 4.1 8. 10 12 14 16 7.4 5.7 025 1.2 15 1z 1.3

Tox N 2.5 4.9 7.4 9.3 12 15 17 20 .1 45 30 23 18 1.5 1.3 %

sTock- p2as 37 7% 1.1 1.5 1.3 2.2 2.5 3.0 &1 30 s} 15 12 o 3.7 7

piled K29 2.0 4.9 4.1 10 12 14 16 11 5.5 3.7 -2 2.2 1.2 1.8 g

* References:
T N fertilization race sheould be zonsist

Deots of 3iclogical 2 Agricultural Engineering, L
ent wita realistic crop yieid.

Scil Scienca, Crep sScience:

N leaching ana cenitrificatien and P205 soil immosilization unacssunced for,

Norzh Carclina St Univ; ldan ¥
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Turkey Stockpiled Litter Land Application Spreadsheet

. This sprzadshe=t uses values from existing NCSU/NCDA data bases to calculate the fertlizer gutrieats, application
rates and land areas nes=ded for agronomic usage of broadcast turkey stockpiied licter. Values in czils 125-I51
regresest inguts which nezd to be cates=d (o use this spreadsiesr. Values in c=lls D2S-E31 are typical values whicz
may be used if more specilic information is aot available. If actual litter gutriezt analysss are used, thea a
corresponding change in litter volumes should also be eatersd. Application rates ard lazd aress are caleulated fera
range of fertilization rates. Actual fertilization rates based on crop yield may be saterzd into c=lls I59-161 with the
results caiculated in columns C and K in Table C. The spreadshest also computes bird live weiznt eguivalezts, licter
storage capadities, 2nd estimated annual liter volumes to be land applied.

‘ [l
| Typical Aczual ]
[
|- Hen Tom Hen Tem |
| -stockpiled- -stockpiled- i
| -per bd cap- , -per b&d cap- l
e ]
| Bird live weight: initial: & 5 ) s s tbes |
| final: 16 25 1% 25 ks |
] average: 10 15 : 10 15 lbs ]
| ’ |
| Flocks per year: 3 3 3 3 flocks/year |
| ' |
| Days per fleck: 58 98 98 * 98 days/$leock ]
| |
IS l Litrter ac==ulaticn: 4.4 6.8 Ll 6.6 tens/1000
e . Birss sold

© .itter density: 2% 26 A % % lbs/£<3 I
I |
i | Litter storage pericd: 365 383 3&5 385 days ]
| I
| Litzer total nutrient analysis: |
| Tot X: 38 36 36 3% lbs/ten 1
I NH3X: 17 17 17 7 = tot X er ten |
] p205: 7 12 ” les/z2n ]
] KzZe: 33 35 33 35 Iks/ten ]
l I
| organic X mineralization rate .50 50 .50 .50 ]
| |
| Plant nuzrient availakilicy csefficients: (from agplication methed box) ]
| PR -G RV INT ]
| pcs: .70 .70 70 .70 |
| xzo: .70 .70 .70 .70 1
| [
| 1 |
| | asplicatien methed: NHIN EEET Lt PEx | o .|
I | seil inc=rg: .50 .87 .57 s | = x &9 = lbs/t=n ] |
1-1 broadzast: .28 L L 70| ] masks (p=m) x 0.062 = Ibs/imn 11
l i ! L S 1
! I
| crop ferzilizaticn rate: K: 0 lbs/actyr ]
I p2as: z0 lEs/ac/yr ,
| KzC: 50 les/ae/yr |
{ M

~ —oil dowu for rzsults.
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Table 423. TURKEY STOCKPILED LITTER FERTILIZER NUTRIENTS *
Type Bird Live Houss  Litter Tortal Plant Plant Tocal Plant Availa’
of Weight Floer Storage Litter, Nutrient Nutrient Kutrients Nutrienc:
Procuction Space Capacity,™ - Availability broadcast
Unit 0 ecccmcccacmeaa. . . Coefticients .. = emcccmaeaaooo..
init final mean tons/ tbe
3/ 1000~-bd broadcast 1000-t
) ft2/  1000-bd capacity - les/ Lbs/  capaci:
------ (bs~avee- bird capacity " /year ton ton /ye:
Hen 4 16 10 1.0 1003 15 N .46 36 16 2
stock- : P205 .70 72 51 7.
piled K20 .70 3 23 3L
Tom s 25 15 2.0 15as =2 N .45 36 16 364
stock- P205 .70 I S1 113
piled K20 .70 ke kg 517

¥ References: Depts of Biological and Agricultural Engineering, Poultry Science;
Agronomic Division, North Carolina Department of Agriculture
¥ Annual house marwre and litter accumlation removed to uncovered stock

base is sawdust, wood shavings or pearwst hulls.

w== Broadecast:

surface spread litter uncovered for 1 month or longer.

North Carolina State University; Jan 15¢

pile to be spread within & months; typical litser

Table 42C. - LAND APPLICATION OF TURXEY STCCXPILED LITTER *

Type Rate- Litter Applicatien Rate ==
of _ Limiting ~-ceccmccoceecacae broadcast---=--mseccemmeeas
Procuczion Nutrient eecccecccccca. ~~-ibs/acre/year---ccceeecocccoa
Unit X 50 100 150 200 250 300 350 400
P20S 20 40 60 8 100 120 1@ 168
| o] 50 100 150 200 250 300- 350 400
------------------ tons/acre/year---=s=-s-s=cce-
Hen | 3.1 6.1 8.2 2 15 18 21 25
tock- P205 L3 79 1.2 1.6 2.0 2.4 2.3 3.2
piled 20 2.2 43 65 856 1 13 15 17
Tem N 3.1 6.1 92 12 15 18 21 =S
stock- F205 40 79 1.2 1.6 2.0 2.4 2.8 3.2
piled s} 2.2 43 4.5 8.8 11 13 15 17

Hinimm Land Area for Litter Applica: -
------------------ brosdeastee-e—emacaa. -
---------------- tbs/acre/year--—~eecceus

56 100 150 2086 256 3C0 . 350 -
20 40 60 80 100 128 10
50 100 10 200 250 300 350 4w
---------- acres/1000-bird capacity--=-------
4.9 2.4 1.8 1.2 5T BT .83 L2
38 19 13 94 7.5 63 5.4 4.
6.9 3.4 23 1.7 1.6 1.1 .58 .3
7.3 3.4 2.4 1.8 15 1.2 1.0 .91
57 28 19 14 1 9.4 8.1 7.%
10 2.5 2.1 W7 1.5 1.

5.2 3.4

" References: Depts of Bioleogical & Agricultural Engineering, Soil Science

™™ N fertilization rate should be cansistent with r'ealis:ic_::-op yield.
N leaching and denitrification and P2CS soil immotilization unaccsunted for.

, Crop Science; North Carolina St Univ; Jan 155C



