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®Manures
®Subchapter B: Concentrated Animal Feeding Operations
321.31-321.47
@®Definitions 321.32 - Agronomic rate: The land application
of manure, litter, or wastewater at rates of application in
accordance with a plan for nutrient management designed

to enhance soil productivity and provide the crop or
forage growth with needed nutrients for optimum health

and growth.
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®3ections dealing with nutrient
management,

©321.32, 321.36, 321.40, 321.42,
321.44, 321.45, 321.46, 321.47.

®3See Chapter lll, Section | and Section llI.
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Manure

®Sections dealing with land application
of effluent and solids 321.36 and 321.40
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Biosolids

®@Chapter 312: Sludge Use, Disposal, and
Transportation

@Subchapter A: General Provisions 312.8 Definitions
- Agronomic rate: The whole sludge application
rate (dry weight basis) designed: (A) to provide
the amount of nitrogen needed by the crop or
vegetation grown on the land; and
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Biosolids

— (B) to minimize the amount of nitrogen in the sewage
sludge that passes below the root zone of the crop or
vegetation grown on the land to the groundwater.

— Subchapter B: Land Application for Beneficial Use and
Storage and Beneficial Use Sites, sections 312.41
through 312.44 and 312.49 and Application for Permit

for Beneficial Land Use of Sewage Sludge.
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NRCS Nutrient Management Plan Aczilii:
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®Definition: Managing the amount (rate),
source, placement (method of application),
and timing of plant nutrients and soil
amendments.

®Maintain records for 5 years.




TCEQ Nutrient Management PlamAcrilir:

EXTENSION

®Same as NRCS NMP
®ls based on P crop requirement

— Crop requirement: amount of nutrients that must be
present in the soil in order to ensure that the crop nutrient
needs are met, while accounting for nutrients that may
become unavailable to the crop due to the adsorption to
soil particles or other natural causes.

®@ls required of all CAFOs, new or renewals

®Must be implemented by December 31, 2007
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NUP/NMP (TCEQ) vs. NMP (NRCS)

©®NUP/NMP ©NMP

®TCEQ adopted the
NRCS NMP and NUP
(with modifications)

®Guidance
©Regulatory ®Mehlich 3 (P analysis by
®Mehlich 3 (P analyses ICP)

by ICP)
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NUP/NMP (TCEQ) vs. NMP (NRCS)

©NUP/NMP ®NMP

NMP required 12/31/07 and © Manages P according to
NUP when extractable P soil test recommendation
>200 ppm or >350 ppm, ® No additional application
must contain a P when STP is 500 ppm or

more, when Pl is High or

reduction plan; NMP, crop Very High

requirement rate; NUP,
crop removal rate
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NUP/NMP (TCEQ) vs. NMP (NRCS)

©®NUP/NMP ®NMP
® Soil depth ® Soil depth

— Zone 1. 0-2, 2-6” or 0-6" — 0-6" most samples

— Zone 2: 6-247 — 0-3 & 3-6” nutrient stratification
® Soil test required annually ® Soil test annually
®40 acres or area under ®40 acres

center pivot ® PI required when organics

® Pl required applied




People Who Can Develop a NUP/NMP for TCEQ \GRILIFE

EXTENSION

®Natural Resources Conservation Service
®Texas Certified Nutrient Management Specialist
®Texas State Soil and Water Conservation Board

® Texas A&M AgriLife Extension

®Agronomist or soil scientist on full time staff of an
accredited university located in TX

®Professional Agronomist certified by American
Society of Agronomy or Professional Soil
Scientist licensed by Texas Professional
Geoscience Board
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Parts of Rule that Apply only to /AGRIIE
North and Upper North Bosque
River Water Body Segments

®Soil samples on permitted LMUs will be collected by
TCEQ in the Upper N. and N. Bosque after effective
date (September 1, 20009; S.B. 876).

®Soil samples on third party fields will be collected
by one from the previous list.

®All CAFOs must have an implemented
Comprehensive Nutrient Management Plan by
December 31, 2007.




Poultry Producers - S.B. 1693, AGRILIFE
Effective September 1, 2009 S

®This rule change requires the poultry facility where
the litter originated and the end-user of the litter to
both maintain records regarding the land
application of the litter. These records must be
maintained by both parties for 2 years.




Poultry Producers — S.B. 1693, ACRILIEE
. EXTENSION
Effective September 1, 2009

®The poultry facility must maintain records
regarding:
— the identity of the purchaser or applicator.

— the physical destination of the poultry litter identified by
the purchaser or transferee.

— the date the poultry litter was removed from the poultry
facility.
— The number of tons of poultry litter removed.
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Poultry Producers - S.B. 1693, GRILIFE
Effective September 1, 2009 S

® The person that purchases or obtains
poultry litter for land application must
maintain “a signed and dated proof of
delivery document for every load of poultry
litter applied to land. The landowner or the
owner's tenant or agent shall note on the
document the date or dates on which the
poultry litter was applied to land.”




Poultry Producers — S.B. 1693, \CRILIEE
Effective September 1, 2009
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® This record keeping requirement only
applies to litter applied directly to land, and
“does not apply to poultry litter that is: 1)
taken to a composting facility; 2) used as a
bio-fuel; 3) used in a bio-gasification
process; or 4) otherwise beneficially used
without being applied to land.”
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Comprehensive Nutrient
Management Plans

USDA/NRCS and TSSWCB




Definition of a CNMP  Acrilie
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®Conservation plan unique to AFOs

®Grouping of conservation practices and
management activities implemented to
ensure production and natural resource
protection

©®Must meet NRCS practice standards.
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Objective ExTEnson

®Document the AFO owners/operators plan to
manage manure and organic by-products by
combining conservation practices and
management activities into a conservation
system that, when implemented, will achieve
the goal of the producer and protect or
improve water quality.




Criteria AGRILIFE

EXTENSION

®Manure and Wastewater Handling and Storage
®Land Treatment Practices

®Nutrient Management

®Record Keeping

®Feed Management

®0Other Activities
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Manure and Wastewater Handling /AGRILIFE
and Storage

®Provide for adequate collection, storage, and/or
treatment of manure and organic by-products that
allows land application in accordance with NRCS
Nutrient Management (Code 590) using
appropriate practice standards.

®Comply with existing Federal, Tribal, State, and local
regulations.
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Land Treatment Practices Acrilie

EXTENSION

* On-site visit required to identify existing and potential
resource concerns, problems, and opportunities.

* Identify potential losses for N and P from the site.

* Develop conservation system that will address NRCS
Quality Criteria for water quality.

* Compliance with existing Federal, Tribal, State, and local
regulations or ordinances associated with soil erosion
and runoff.

e Documentation.

* Other site information such as property
boundaries.

* ldentification of operation and maintenance

. '
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Nutrient Management  Acrilii

EXTENSION

®Meet NRCS Nutrient Management Policy.

®Meet NRCS conservation practice standard Nutrient
Management (Code 590) and as appropriate,
Irrigation Water Management (Code 449).

®Develop a nutrient budget for N, P, and K that
includes all potential sources.

®Documentation




Record Keeping AGRILIFE

EXTENSION

®Annual solid and liquid nutrient analyses.
®Current soil tests.

®Application records.

®Transfer of manure off-site or to third parties.

®Activities associated with emergency spill response
plan.

®Nutrient application equipment calibration.




Feed Management  Acuilik

EXTENSION

®Used to reduce nutrient content in manure

®Information from various agencies, industry, and
professional societies such as Federation of Animal
Science Societies, American Registry of Professional
Animal Scientists or other technically qualified
entities.




Other Utilization Activities Acrilire

EXTENSION

®Environmentally safe alternatives to land
application.




Web sites for information ACRILIEE

EXTENSION

©NRCS

® http://www.tx.nrcs.usda.gov/technical/ecs/cnmp.html
©TSSWCB
@http://www.tsswcb.state.tx.us/en/cnmp
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®All analyses on dry weight basis
®Required - Total N, P, and K

®Suggested - Total Ca, Mg, Na, Zn, Fe, Cu, Mn, %
moisture (solids only) for all and B for poultry




Analyses of Biosolids AGRILIFE
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®All analyses on dry weight basis
®Required - Total N, P, K, ammonia-N, and nitrate-N

®Required - Total As, Cd, Cr, Cu, Pb, Hg, Mo
(monitored), Ni, Se, Zn, and total PCBs

®Suggested - Total Ca, Mg, Na, S, Fe, Mn, and %
moisture (solids only)
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Methods of Extraction and Analyses
for Manures and Biosolids

®Extraction methods
— Total N - Kjeldahl or by combustion
— Total Nutrients — nitric or sulfuric acid digestion (destruction)

— Biosolids for total nutrients and metals — EPA acid
digestion method

®Methods of analyses

— ICP, required by CAFOs regulations and NRCS NMP
practice standard

— AA
— AES
— Colorimetric
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Soil Sampling for Concentrated Animal
Feeding Operations (CAFOs)

®TCEQ Regulatory Guidance
®Land Application Team
©®MC-150

©Effective January 2010




TEXAS A&GM

GRILIFE
EXTENSION

Types of sampling methods

1. Land Grant University, TAMU, also referred to as
Professional Judgment Sampling Method.

>. Simple Random Sampling Method.
3. GPS Grid Method.




General Guidelines to Remember  ACRillie

EXTENSION

1. Exclude buffer areas where waste has not been applied.

2. Avoid sample locations that may not be representative of
the LMU as a whole.

3. Size and designation of LMU being sampled should be
consistent with the CAFO permit.

4. Avoid sampling directly through fertilizer bands or manure.

5. Select appropriate spatial distribution of locations being
sampled by using a random number generator for the grid
sampling method and your judgment and field history from
the producer for the professional judgment sampling
method.
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General Guidelines to Remember GRILIFE
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Continued

6.

0o

10.

If you are required to take 0-2 and 2-6 inch samples, collect
a 0-6 inch sample and divide according to depth.

Collect 10 to 15 subsamples per LMU.

If you cannot collect the entire 6-24 inch sample for more
than the minimum 10 subsamples, specify the average
depth that was obtained for the LMU.

Collect samples in a manner that minimizes cross
contamination of soil sample(s) by the surface sample(s).
Use clean sampling tools




General Guidelines to Remember  ACRillie
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Continued

11.

12.

13.

14.

15.

16.

Place subsamples into clean plastic (not metal) buckets for
each depth increment for each LMU

Remove 1 pint as a composite sample to represent each
LMU

Ensure sampling equipment is cleaned between each LMU
to avoid cross contamination

Air dry samples (no heat) prior to mailing on aluminum
pan®

Submit approximately 1 pint of soil per sample in a clearly
labeled sample bag with a list of all samples submitted on
submission form

Mail ASAP!!!




General Guidances: ACRILIFE

Waterbody Segments 1226 and 1255 EXTENSION

Collect soil samples using no larger than a 1-inch tube soil
probe, for the 0-6 inch sample.

Plant residue may not be removed from the soil surface in
the field. Any plant residue on the soil surface or in the
sample should be removed by the lab.

Send all samples to the lab to be dried.

Send the entire amount of soil collected for the 0-6 inch
sample to the lab to be dried and composited by the lab.

Third party fields used for waste application must be
sampled per this guidance document.
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Professional Judgment Method AGRILIFE
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® (Obse;ve landscape positions in each land management unit
LMU).

® Use the County Soil Survey Report to evaluate soil series
within the landscape positions.

® Determine relative percentages of each soil series within the
LMU.

® Collect 10 to 15 random subsamples according to the relative
percentages of each soil series using your best professional
judgment on where to collect the samples.

® GPS you subsampling locations and go back to the
approximate location each year for subsequent samples.

® Composite/mix the subsamples for one sample per LMU.

©® Operators in segments 1226 and 1255 that are required to
have an individual permit cannot use this method.




Random Sampling in the Field \CRILIEE

(one way to do it) EXTENSION




Rapdom Sampling in the Field Areire
(grid method) EXTENSION

® Grid the LMU.
® Preselect sampling sites randomly.

® When in the field sampling, if one of the preselected sites is
in a feeding/watering, or other unusual area, then move the
sampling location to an adjoining grid block. Allows “hot
spots” to be avoided. E.g. professional judgement




GPS Grid Sampling Method  ACRI e

EXTENSION

Divide the LMU into 10 to 15 grids and collect a
subsample from each grid.
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Sample Collection: Manure Solids  AcriLiie
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®Protective clothing
®Clean sampling tools

®Subsamples from 8 to 10 different locations
suggested

®Mix subsamples thoroughly and fill zip-lock sandwich
bag 2/3 full

®Submit to lab immediately
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Sample Collection: Poultry Litter GRILIFE

EXTENSION

1. Trench Method 2. Random Sampling (Zigzag)

3 om (1 in.) thick
slice of litter




Sample Collection: Poultry Litter — Acilire

1.

EXTENSION

Trench Method

Start at the center line of the house and dig a 6” wide
trench

Best if parallel to feed and water lines
Avoid collecting soil from floor

Place all litter from trench into a wheelbarrow, mix and add
1shovel to a 5 gallon bucket

Repeat until trench reaches opposite wall. Mix bucket and




Sample Collection: Poultry Litter — Acilire

EXTENSION

2. Random Sampling (Zigzag)

* Assess appearance of ‘litter pack’, and collect
proportionate number of samples to represent
each type of variability

* Randomly collect 15-20 samples of equal amount
with spade by first clearing a small trench and then
taking a 1- 3” ‘slice’ from the side wall

* Mix in bucket or on tarp, etc.

* Fill bag 2/3 full and submit with form
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Sample Collection: Liquids GRILIFE

EXTENSION

® Protective clothing
® Clean sampling tools
® Subsamples from at least 8 to 10 different locations
® Subsamples from irrigation system best

® Mix subsamples thoroughly

® Pour into new, clean plastic bottle (1/2 full)

® Send to lab immediately
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Elemental Concentrations in Animal Manures

ANIMAL TOTAL ELEMENTAL CONCENTRATIONS

N P K Ca Mg Na
N /A

Dairy! 1.35 0.54 1.37 3.69 0.60 0.24
Beef? 1.36 0.53 1.54 1.43 0.49 0.67
Poultry? 3.15 241 2.61 2.98 0.61 0.76
Swine? 7.6 1.8 2.6 2.6 0.7 0.5
Biosolids? 5.00 1.53 0.52 2.87 0.26 0.22
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Elemental Concentrations in Animal Manures
Animal Total Elemental Concentration
Zn Fe Cu Mn S
mg/kg

Dairy! 129 4430 36 195 3778
Beef? 91 2582 18 251 5026
Poultry? 602 2668 465 579 7661

Swine* 5000 800 400 2000 -

Biosolids® 1340 2278 473 357 -
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Elemental Concentrations in Dairy Lagoons

Element Units Primary Lagoon! Second Stage Lagoon!
Average Ibs/A-in Average Ibs/A-in
NO;-N mg/L 1.6 0.36 4.7 1.06
NH,-N mg/L 161.4 36.5 116.5 26.4
Org-N mg/L 9.9 2.24 6.3 1.43
P mg/L 53 12.0 39 8.83
K mg/L 288 65.2 285 64.6




i AGRILIFE
Conversion Factorjs | | GRILIFE
(or... here’s where things get interesting)

* Change P to P,O.: multiply P by 2.29

* Change K to K,0: multiply Kby 1.2

* Change soil test ppm to Ib/A: multiply by 2

* Change liquid ppm to Ib/A-in: multiply by 0.2265

* Change liquid ppm to Ib/1000 gal: multiply by 0.00834




. . . TEXAS A&M
N Mineralization Rates GRILIFE
EXTENSION

Manure Type Year
1 2 3
Cool/humid 50 55 57
Hot/arid 45 50 53
Fresh/poul. 50/60* 92 93

*50% if broadcast 60% if incorporated




P Mineralization Rates ACRILIFE
Manure Year
Type
1 2 3
Cool/humid 80 38 93
Hot/arid 75 85 90
Fresh/poul. 80 88 93
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K Availability GRILIFE
Manure Year
Type
1 2 3
Cool/humid 85 93 o8
Hot/arid 80 88 93
Fresh/poul. 85 93 08




Example: 500, 1400 lb Dairy Cows in Open Lot

®Assume:

®17 b solids/day/1400 |Ib cow

®Then 500 head x 17 Ib solid/cow/day x 365 days +
2000 Ibs/T = 1551 dry Tlyr

®1551 and 30% moisture = 1551 —- 0.7 = 2216

500 o \hon S K
\ OO Q) \yg Ao

GRILIFE
EXTENSION
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Example : 500, 1400 lb Dairy Cows in Open Lot

®Given:

®30% moisture

®N =1.5%

®P (P,05) = 0.6% (1.4%)

oK (K;0) =1.3% (1.6%)

®Coastal hay cuttings, 6T/A

®Crop requirement: 300-100-300 (N-P,0;:-K,0)

TEXAS A&M
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Example: 500, 1400 Ib Dairy Cows in Open Lot

®Soil test results ®Soil test
©NO;5-N =15 (VL) recommendation
®P =55 (H) ©270-0-140

@K =101 (L) ®AS N-PZOS-KZO



Example : 500, 1400 lb Dairy Cows in Open Lot

© Application at N rate:

® (1.5% +100) x 2000 Ib/T =30 Ibs N/dry T
® 30 Ibs N/T x (50% avail. +100) = 15 Ibs N/dry T 1st year*
®15 Ibs N/T x (1- (30% +100)) = 10.5 Ibs N/wet T 1st year
® *Recommend 100% avail. after 3rd year

TEXAS A&M
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Example : 500, 1400 lb Dairy Cows in Open Lot

© Application at N rate:
® Need 270 N/A +10.5 Ibs N/wet T = 26 T/A
® Thus have 2216 wet T, will need:

®2216 T wet manure + 26 T/A = 85 A to apply all manure at N rate
® Also apply 408 Ibs P,O./A and 495 Ibs K,O Ibs/A

11(3\\@&% \AJ\\W\ =
bv(,ﬁ & \ s Q
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Example: 500, 1400 Ib Dairy Cows in Open Lot

@If continue to apply at N rate, P will build up:

®Assume 0.3% P in Coastal plant tissue
®6 T/A =12,000 Ibs/A

©12,000 Ibs/A x 0.003 Ibs P/Ib Coastal x 2.29 (P to P,O. ) =
82 Ibs P,O./A removed|/year

TEXAS A&M
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Example: 500, 1400 Ib Dairy Cows in Open Lot

® If continue to apply at N rate, P will build up:
® Build up = 408 - 82 =326 |Ibs P,O/A

® Estimated soil test P =326 Ibs P,O/A +2.29 P,O,/P + 2 ppm/Ib/A
=~ 71 ppm P build up/yr

® Starting with 55 ppm P and building up at a rate of 71 ppm P,
then it will take 3 years to exceed 200 ppm P (268 ppm P)

TEXAS A&M
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Example: 500, 1400 Ib Dairy Cows in Open Lot

® If continue to apply at N rate, P will build up:

® 82 Ibs P,O./A removed|/year +2.29 + 2 = 18 ppm estimated soil
test P removed|/yr

® Took 3 years to go from 55 ppm to 268 ppm P

® Will take 68 + 18 = 4 years to get below 200 ppm P, and 12 years
to get back to about 55 ppm P.

TEXAS A&M
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Example: 500, 1400 Ib Dairy Cows in Open Lot

© Apply at P crop requirement - 100 Ibs P,O./A

©(1.4% P,0;+100) x 2000 Ib/T x (80% +100) x (1- (30 +100)) = 16
Ibs P,O./T wet manure

® Need 100 |Ibs P,O./A+16 =6 T/A
©At6 T/Aneed 2216 T+ 6 T/A=369 A
® Thus, need 4 times more land at P crop requirement

TEXAS A&M
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Loading of Nutrients in Surface Water
Bodies

® If the runoff contains 1 mg P/L, what is the loading rate of P if 1
inch of water/acre runs off 100 acres?

®1mg P/L x 0.2265 = 0.2265 Ibs P/A in

® We have 1inch of water running off 100 acres, thus 100 acre
inches.

®100 Ain x 0.2265 |bs P/A in = 22.65 |bs P loaded into the surface
water body, assuming all water runs off.
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Managing P

® Apply at P crop requirement rate
® Apply at 2X P rate every other year
® Sell or give away manure

O
O
O

Double crop and use only inorganic N for second crop
Remove all of harvestable crop

Rotate grazing and hay pastures

TEXAS A&M
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Managing P cont.

® Calibrate manure spreader at least once per year
® DO NOT add solids to effluent fields

® Use effluent fields for hay fields only, do not graze
® Incorporate nutrient source when possible

® Deep tillage (deep breaking) then manage P, a one time
management

® Use phytase in poultry feed, WARNING: makes P more water
soluble. We have data showing about 5 times more soluble P in
litter where birds are fed phytase (200 vs. 1000 mg/kg).

TEXAS A&M
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