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Arkansas Department of Environmental Quality
NPDES PERMIT APPLICATION
FORM 1

INSTRUCTIONS:

. This form should be typed or printed in ink. If insufficient space is available to address any item,

please continue on an attached sheet of paper.

2. Please complete the following section(s). If a section is not required, please check the Not Applicable

(N/A) box at the top of the section.

Sections A B C D E F G H I
POTW X X X X X
Industrial User X X X X X X X X
Construction Permit Only X X * X X X X
Modification X X X X * * X X
All Other Applicants X X X X X X

* As necessary

If you need help on SIC or NAICS go to www.osha.gov/oshstats/sicser.html.

Common SIC and NAICS
Facility Type SIC Code NAICS
Publicly Owned Treatment 4952 221320
Works (POTW)
Subdivision, Apartment Complex | 6552 237210
Mobile Home Park 6515 533190

If you have any questions about this form you may call NPDES Section at 501-682-0623 or go to
www.adeq.state.ar.us/water. You may also contact :

Department Information in Regard to Telephone #
Arkansas Department of Health Water Supply 501-661-2623

. The following EPA Forms in addition to Form 1 is required for processing your application:

Form 2A - Municipal Dischargers

Form 2B - Concentrated Animal Feeding Operations

Form 2C - Existing Manufacturing, Commercial, Mining, and Silvicultural Operations

Form 2D - New Sources and New Dischargers Application for Permit to Discharge Process Wastewater

Form 2E - Facilities Which Do Not Discharge Process Wastewater (i.e. Domestic, Non contact cooling water)
Form 2F - Application for Permit to Discharge Storm Water Discharges Associated With Industrial Activity

Where to Submit

Return the completed form by mail to:

Arkansas Department of Environmental Quality
Permits Branch, Office of Water Quality
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5301 Northshore Drive
North Little Rock, AR 72118

Or by email to:

Water.Permit.Application@adeq.state.ar.us
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NPDES PERMIT APPLICATION
FORM 1

ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY
OFFICE OF WATER QUALITY
5301 Northshore Drive
North Little Rock, AR 72118-5317

www.adeq.state.ar.us/water

PURPOSE OF THIS APPLICATION

L]
X
[l
L]
0
[

INITIAL PERMIT APPLICATION FOR NEW FACILITY

INITIAL PERMIT APPLICATION FOR EXISTING FACILITY
MODIFICATION OF EXISTING PERMIT

REISSUANCE (RENEWAL) OF EXISTING PERMIT
MODIFICATION AND CONSTRUCTION OF EXISTING PERMIT
CONSTRUCTION PERMIT

SECTION A- GENERAL INFORMATION

1.

10.

Legal Applicant Name (The permit will be issued under this name. This is the entity that controls and is responsible for
operations and compliance.):

C & H Hog Farms, Inc.

Note: The legal name of the applicant must be identical to the name listed with the Arkansas Secretary of State.

Operator Type: Private [] State [_] Federal [_] Partnership [ ]  Corporation Other []

State of Incorporation: ~_ Arkansas

Facility Name: C & H Hog Farms, Inc.

Is the legal applicant identified in number 1 above, the owner of the facility? X Yes ] No
NPDES Permit Number (If Applicable): AR0Q0

NPDES General Permit Number (If Applicable): ARG590001

NPDES General Storm Water Permit Number (If Applicable):

Permit Numbers and/or names of any permits issued by ADEQ or EPA for an activity located in Arkansas that is presently held
by the applicant or its parent or subsidiary corporation which are not listed above:

Permit Name : Permit Number Held by

Give driving directions to the wastewater treatment plant with respect to known landmarks:

The location for this facility is approximately 1.6 mi west of Mt. Judea, AR in Newton County. Driving directions from Mt.

Judea are approximately 0.8 mi southwest on County Rd 54 and right on County Rd 41 for approximately 0.75 mi. The site is

located on the left hand side of the road.

Facility Physical Location: (Attach a map with location marked; street, route no. or other specific identifier)

Street: HC 72 Box 2
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11.

13.

14,
15.

16.

17.

18.

19.

City: Vendor ' County: Newton State:  Arkansas Zip: 72683

Facility Mailing Address for permit, DMR, and invoice (Street or Post Office Box): . ‘

Name: C & H Hog Farms, Inc. Title: ‘

Street: HC 72 Box 2 P.O. Box
City: Vendor State: AR Zip: 72683
E-mail address*: _ chhogfarmsinc@outlook.com Fax:

* Is emailing all documents (permit, letters, DMRs, invoices, etc.) acceptable to the applicant? Yes [ No

. Neighboring States Within 20 Miles of the permitted facility (Check all that apply):

Oklahoma [ ]  Missouri [_] Tennessee [ |  Louisiana[ |  Texas [ Mississippi [}

Indicate applicable Standard Industrial Classification (SIC) Codes and NAICS codes for primary processes (See Item #3 of the
instructions for assistance in determining the correct SIC and NAICS Codes):

0213 SIC Facility Activity under this SIC or NAICS:

112210 NAICS

Design Flow: MGD Highest Monthly Average of the last two years Flow: MGD
Is the outfall equipped with a diffuser? [] Yes [] No

Responsible Official (as described on the last page of this application):

Name: Jason Henson Title: President

Address: HC 72 Box 2 Phone Number: 870-434-5004

E-mail Address: chhogfarmsinc@outlook.com

City: Vendor State: AR Zip: 72683

Cognizant Official (Duly Authorized Representative of responsible official as described on the last page of this application):

Name: _Philip Campbell ‘ " Title: _Secretary
Address: HC 72 Box 2 Phone Number: 870-434-5004
E-mail Address: chhogfarmsinc@outlook.com
City: Vendor State: AR . Zip: 72683

Name, address and telephone number of active consulting engineer firm (If none, so state):

Contact Name: Nathan Pesta

Company Name: DeHaan, Grabs & Associates, LLC

Address: 4200 21% St. SE Unit 101 Phone Number: 701-663-1116

E-mail Address: nate@dgaengineering.com

City: Mandan State: ND Zip: 58554

Wastewater Operator Information

Wastewater Operator Name: License number;

Class of municipal wastewater operator: I [ T[] T[] v
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Class of industrial wastewater operator: Basic [ ] Advanced [ ]
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SECTION B: FACILITY AND OUTFALL INFORMATION

1. Facility Location (All information must be based on the front door (gate) location of the facility):

Nearest Mt.

Lat: 35 ° 55 ¢ 13.60 “ Long: -93 ° 4.0 ¢ 51.00 “ County: Newton Town: Judea

2. Outfall Location (The location of the end of the pipe discharge point.):

Outfall No. N/A:

Latitude: e ’ ”  Longitude: ° ? ?

Description of outfall location:

Name of Receiving Stream (i.e. an unnamed tributary of Mill Creek, thence into Mill Creek; thence into Arkansas River):

N/A

Outfall No. :

Latitude: ° ’ »  Longitude: ° ’ ?

Description of outfall location:

Name of Receiving Stream (i.e. an unnamed tributary of Mill Creek, thence into Mill Creek; thence into Arkansas River):

3. Monitoring Location (If the monitoring is conducted at a location different than the above Outfall location):

Outfall No. ____:

Lat: ° ¢ “ Long: ° ‘ «
Outfall No. ____:

Lat: ° ¢ “ Long: ° ‘ «
Outfall No. _____:

Lat: ° ¢ “ Long: ° ¢ “

4. Type of Treatment system (Include all components of the treatment system and attach the process flow diagram):

Manure will be stored in Storage Ponds 1 & 2 and from there will be land applied on Fields 1-17 as shown in the NMP.
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5. FLOW AND SAMPLE MEASUREMENT

How are effluent samples collected?

How is flow measured, i.e., v-notch weir, totalizing meter, Parshall flume, etc.?

6. Is the proposed or existing facility located above the 100-year flood level? [X] Yes | No

NOTE: FEMA Map must be included with this application. Maps can be ordered at www.fema.gov . (No Fema
} study has been completed at this time.)
If "No", what measures are {or will be) used to protect the facility?
‘ 7. Population for Municipal and Domestic Sewer Systems:
‘ 8. Backup Power Generation for Treatment Plants
Are there any permanent backup generators?  Yes[ ] No[]
If Yes, how many? Total Horsepower (hp)?

If no, please explain. Include a description of how the WWTP will be restarted and actions taken to ensure compliance with
permit limits once power is restored. ’
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SECTION C — WASTE STORAGE AND DISPOSAL INFORMATION

1. Sludge Disposal Method (Check as many as are applicable):

] Landfill
Landfill Site Name ADEQ Solid Waste Permit No.
X Land Application: ADEQ State Permit No. ARG590001

] Septic tank Arkansas Department of Health Permit No.:

U Distribution and Marketing: Facility receiving sludge:

Name: Address:
City: State: Zip: Phone:
Rail: [] Pipe: [ Other:

] Subsurface Disposal (Lagoon for which the sole purpose is storing sludge):

Location of lagoon How old is the lagoon?
Surface area of lagoon: Acre  Depth: ft  Does lagoon have a liner? (1 Yes 1 No
N Incineration: Location of incinerator

O Remains in Treatment Lagoon(s): N/A

How old is the lagoon(s)? Has sludge depth been measured? [ Yes ] No
If Yes, Date measured? Sludge Depth? ft  If No, When will it be measured?

Has sludge ever been removed? Yes[ ! No[]  If Yes, When was it removed?

O Other (Provide complete description):
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SECTION D - WATER SUPPLY

Water Sources which are downstream of the outfall location, i.e., those which could be affected by the discharge from this facility
(check as many as are applicable): -

X

Page 9

Private Well - Distance from Discharge point: X] Within 5 miles [ ] Within 50 miles

Municipal Water Utility (Specify City):
Distance from Discharge point: [ ] Within 5§ miles [] Within 50 miles
Surface Water- Name of Surface Water Source:

Distance from Discharge point: [ ] Within 5 miles [ ] Within 50 miles

Lat: ° ¢ “ Long: o

Other (Specify):

Distance from Discharge point: [ ] Within 5 miles ] Within 50 miles
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NOT APPLICABLE (N/A): []

SECTION E: TRUST FUND REQUIREMENTS AND DISCLOSURE STATEMENT

1.

Ark. Code Ann. §-8-4-203(b)(1)(A) forbids the Arkansas Department of Environmental Quality from issuing, modifying,
renewing, or transferring a permit for a nonmunicipal domestic sewage treatment works without the applicant first fulfilling the
trust fund requirements set forth in that section. Ark. Code Ann. § 8-4-203(b)(1)(B) defines “nonmunicipal domestic sewage
treatment works” as a device or system operated by an entity other than a city, town, or county that treats, in whole or in part,
waste or wastewater from humans or household operations and must continually operate to protect human health and the
environment despite a permittee’s failure to maintain or operate the device or system. NDSTW?’s can include, but are not limited
to: ’
Sewer Improvement Districts;
Subdivisions,
Mobile Home Parks,
Property Owner’ Associates,
RV parks, and

e  Apartments
Exclusions Excluded from this application’s Section E.1. requirements for trust fund contribution fees are:

e State or federal facilities,
Schools,
Universities and colleges,
Entities that continuously operate due to a connection with a city, town, or county, and
Commercial or industrial entity that treats domestic sewage from its operations and does not accept domestic sewage
from other entities or residences.

The trust fund form may be obtained from the ADEQ web site at: -

https://www.adeq.state.ar.us/water/permits/npdes/individual/pdfs/ndstw-trust-fund-certification-form.pdf

Disclosure Statement:

Ark. Code Ann. 8-1-106 requires that applicants for any type of permit or transfer of any permit, license, certification or
operational authority issued by the Arkansas Department of Environmental Quality (ADEQ) file a Disclosure Statement with their
application unless exempt for doing so under Ark. Code Ann. §8-1-106(b)(2). The filing of a Disclosure Statement is mandatory.
No application can be considered administratively complete without a completed Disclosure Statement unless that facility is
exempt. Publicly traded companies may submit the most recent 10k and 10Q filings to the Securities and Exchange Commission
in lieu of the Disclosure Statement. The form may be obtained from the ADEQ web site at: '

https.//www.adeq.state.ar.us/ADEQ_ Disclosure Statement.pdf
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SECTION F — INDUSTRIAL ACTIVITY

NOT APPLICABLE (N/A): [X

1. Does an effluent guideline limitation promulgated by EPA (Link to a Listing of the 40 CFR Effluent Limit Guidelines) under
Section 304 of the Clean Water Act (CWA) apply to your facility?

YES [] (Answer questions 2 and 3)

2. What Part of 40 CFR?

3. What Subpart(s)?

NO []

4. Give a brief description of all operations at this facility including primary products or services (attach additional sheets if

necessary):

5. Production: (projected for new facilities)

Product(s) Manufactured

Last 12 Months

Highest Production Year of Last 5 Years

lbs/day*

Ibs/day*

(Brand name)

Highest Month

Days of Operation

Monthly Average

Days of Operation

Page 11

* These units could be off-lbs, Ibs quenched, Ibs cleaned/etched/rinsed, lbs poured, lbs extruded, etc.
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NOT APPLICABLE (N/A): (<]

SECTION G - WASTEWATER DISCHARGE INFORMATION

Facilities that checked “Yes” in question 1 of Section F are considered Categorical Industrial Users and should skip to question 2.

1. For Non-Categorical Users Only: List average wastewater discharge, maximum discharge, and type of discharge (batch,
continuous, or both), for each plant process. Include the reference number from the process flow schematic (reference Figure 1)
that corresponds to each process. [New facilities should provide estimates for each discharge.]

No.

Average Flow Maximum Flow
Process Description (GPD) (GPD)

Type of Discharge
(batch, continuous, none)

If batch discharge occurs or will occur, indicate: [New facilities may estimate.]

Number of batch discharges: per day Average discharge per batch: (GPD)
Time of batch discharges at

(days of week) (hours of day)
Flow rate: gallons/minute Percent of total discharge:

Answer'questions 2,3, 4, and 5 only if you are subject to Categorical Standards.

2. For Categorical Users: Provide the wastewater discharge flows for each of your processes or proposed processes. Include the
reference number from the process flow schematic (reference Figure 1) that corresponds to each process. [Note: 1) New facilities
should provide estimates for each discharge and 2) Facilities should denote whether the flow was measured or estimated. ]

Average Flow Maximum Flow Type of Discharge
No. Regulated Process (GPD) (GPD) (batch, continuous, none)
Average Flow Maximum Flow Type of Discharge
No. Unregulated Process (GPD) (GPD) (batch, continuous, none)
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Dilution Average Flow Maximum Flow Type of Discharge
No. (e.g., Cooling Water) (GPD) (GPD) (batch, continuous, none)

If batch discharge occurs or will occur, indicate: [New facilities may estimate.]

Number of batch discharges: per day Average discharge per batch: (GPD)
Time of batch discharges at

(days of week) (hours of day)
Flow rate: gallons/minute Percent of total discharge:

3. Do you have, or plan to have, automatic sampling equipment or continuous wastewater flow metering equipment at this facility?

Current:  Flow Metering [] Yes Type: : ] No O NA O

Sampling Equipment [ ]  Yes Type: [ No O NA O

Planned:  Flow Metering (]  Yes Type: M No [l NA [

‘ Sampling Equipment []  Yes Type: 0 No O NA [

If yes, please indicate the present or future location of this equipment on the sewer schematic and describe the equipment below:

4. Are any process changes or expansions planned during the next three years that could alter wastewater volumes or characteristics?

O Yes |:| No (If no, skip Question 5)

5. Briefly describe these changes and their effects on the wastewater volume and characteristics:
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NOT APPLICABLE (N/A):

SECTION H -TECHNICAL INFORMATION

Technical information to support this application shall be furnished in appropriate detail to understand the project. Information in this
Part is required for obtaining a construction permit or for modification of the treatment system.

1. Describe the treatment system. Include the types of control equipment to be installed along with their methods of operation and
control efficiency.

2. One set of construction plans and specifications, approved (Signed and stamped) by a Professional Engineer (PE) registered in
Arkansas, must be submitted as follows:

a. The plans must show flow rates in addition to pertinent dimensions so that detention times, overflow rates, and loadings
per acre, etc. can be calculated.

b. Specifications and complete design calculations.

c. All treated wastewater discharges should have a flow measuring device such as a weir or Parshall flume installed.
Where there is a significant difference between the flow rates of the raw and treated wastewater, a flow measuring device
should be provided both before and after treatment.

3. Ifthis application includes a construction permit disturbing five or more acres, a storm water construction permit must be
obtained by submitting a notice of intent (NOI) to ADEQ.
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SECTION I: SIGNATORY REQUIREMENTS
Cognizant Official (Duly Authorized Representative)

40 CFR 122.22(b) states that all reporis required by the permit, or other information requested by the Director, shall be signed by the
applicant (or person authorized by the apphcant) or by a duly authorized representative of that person. A person is a duly anthorized
representative only ift

(1) the authorization is'made in writing by the applicant (or person authorized by the applicant);

2) the authorization specifies either an individual or a position baving responsibility for the overall operation of the regulated
facility or activity responsibility, or an individual or position having overall responsibility for environmental matters for the
company.

The applicant hereby designates the following person asa Cognizant Official, or duly authorized representative, for signing reports, etc.,
including Discharge Monitoring Reports (DMR) required by the permit, and other information requesied by the Director:

Signatute of Cognizant Official: fO /i{_,ég/ﬂ [,gga,y%f/ Date: 4 / 7 / 1S

Printed name of Cognizant Official: Philip Campbell

Official title of Cognizant Official: Secretary Telephone Number: 870-434-5004

Responsible Official

The information contained in this form must be certified by a responsible official as defined in the “si gilatory requirernents for permit
applications” (40 CFR 122.22).

Responsible official is defined as follows:

Corporation, a principal officer of at Jeast the level of vice president

Partnership, a general partner

Sole proprietorship: the proprietor

Municipal, state, federa], or other public facility: principal executive officer, or ranking elected official.

| _éé (Initial) “1 cenify that the cognizant official designated above is qualified to act as a duly authorized representative under the
\ provisions of 40 CFR 122.22(b).” NOTE: If no duly authorized representative is designated in this section, the Department considers
the applicant to be the responsible official for the facility and only reports, etc., signed by the applicant will be accepted by the
Department.

jg‘j', ’ (Initial) “1 certify that, if this facility is a corporation, it is registered with the Secretary of State in Arkansas. Please provide the
full name of the corporation if different than that listed in Section A above.”

“I certify under penalty of law that this document and all attachinents were prepared under my direction or supervision in accordance
with a system designed-to assure that qualified personnel properly gather and evaluate the information submitted. Based on my nquiry
of the person or persons who manage the system, or those persons directly responsible for gathering the information, the information
submitted is, to the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant penalties for
submitting false information including the possibility of fine and imprisonment for knowing violatons. I further certify under penalty
of law that all analyses reported as less than detectable in this application or attachments thereto were performed using the EPA approved
test method having the lowest detection limit for the substance tested.”

Signature of Responsible Official: Jason ?—7’6 2350 i Date: H ?! ) / i¥

Printed name of Responsible Official:  Jason Henson

Official title of Responsible Official: President Telephone Number; _870-434-5004
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Disclaimer

This is an updated PDF document that allows you to type your information
directly into the form, print it, and save the completed form.

Note: This form can be viewed and saved only using Adobe Acrobat Reader
version 7.0 or higher, or if you have the full Adobe Professional version.

Instructions:

1.

D W

Type in your information
Save file (if desired)

Print the completed form

Sign and date the printed copy
Mail it to the directed contact.




Form Approved
OMB No. 2040-0250

EPA LD. NUMBER (copy from Item I of Form 1)

FORM U.S. ENVIRONMENTAL PROTECTION AGENCY
2B EPA APPLICATIONS FOR PERMIT TO DISCHARGE WASTEWATER
NPDES CONCENTRATED ANIMAL FEEDING OPERATIONS AND AQUATIC ANIMAL PRODUCTION FACILITIES
1. GENERAL INFORMATION Applying for: Individual Permit & Coverage Under General Permit [
A. TYPE OF BUSINESS B. CONTACT INFORMATION C. FACILITY OPERATION
. STATUS
1. Concentrated Animal Feeding Owner/or & 1. Existing Facility
Operation (complete items B, C, D, | Operator Name: C & H Hog Farms, Inc.
and section II) Telephone: (870 )434-5004 ] O 2. Proposed Facility

Address: HC 72 Box 2

O 2. Concentrated Aquatic Animal

Production Facility (complete items | Facsimile: ( )

B, C, and section III) City: Vendor State: AR _ Zip Code: 72683
D. FACILITY INFORMATION
Name: C & H Hog Farms, Inc. Telephone: (870 ) 434-5004
Address: HC 72 Box 2 Facsimile: ( )
city: Vendor State: AR Zip Code: 72683
County: Newton Latitude: Longitude:

If contract operation: ~ Name of Integrator: JBS Pork
Address of Integrator: 1770 Promontory Circle, Greeley, CO 80634

II. CONCENTRATED ANIMAL FEEDING OPERATION CHARACTERISTICS

B. MANURE, LITTER, AND/OR WASTEWATER
A. TYPE AND NUMBER OF ANIMALS PRODUCTION AND USE
2. ANIMALS 1. How much manure, litter, and wastewater is generated
Typ NO. IN OPEN NO. HOUSED annually by the facility? tons 2.090,181 gallons
1. E : "
CONFINEMENT | UNDER ROOF 2. Ifland applied how many acres of land under the control of
O Mature Dairy Cows . the applicant are available for applying the CAFOs
manure/litter/wastewater? 630.7 acres
O Dairy Heifers 3. How many tons of manure or litter, or gallons of waste-
water produced by the CAFO will be transferred annually
O Veal Calves to other persons? tons 01200181 gallong
O Cattle (not dairy or veal
calves)
& Swine (55 Ibs. or over) 2,503
X Swine (under 55 Ibs.) 4,000
O Horses

O Sheep or Lambs

O Turkeys

O Chickens (Broilers)

O Chickens (Layers)

O Ducks

O Other: Specify

3. TOTAL ANIMALS 6,503

EPA Form 3510-2B (Rev. 11-08)



Form Approved
OMB No. 2040-0250

C. TOPOGRAPHIC MAP
D. TYPE OF CONTAINMENT, STORAGE AND CAPACITY

1. Type of Containment Total Capacity (in gallons)
O Lagoon
K Holding Pond 2,362,931

O Evaporation Pond

Other: Specify Shallow Pit-Pull-Plug 759,542
2. Report the total number of acres contributing drainage; O acres
Total Number of Total Capacity
3T f St
ype obwlorage Days (gallons/tons)

O Anaerobic Lagoon

O Storage Lagoon

O Evaporation Pond

O Aboveground Storage Tanks

O Belowground Storage Tanks

'O Roofed Storage Shed

O Concrete Pad

O Impervious Soil Pad

O Other: Specify

E. NUTRIENT MANAGEMENT PLAN

Note: Effective February 27, 2009, a permit application is not complete until a nutrient management plan is submitted to the
Permitting Authority. .

1. Please indicate whether a nutrient management plan has been included with this permit application. & Yes [INo

2. If no, please explain:

3. Is a nutrient management plan being implemented for the facility? B Yes [ No
4. The date of the last review or revision of the nutrient management plan, Date: 04/11/18

5. If not land applying, describe alternative use(s) of manure, litter, and/or wastewater:

F. LAND APPLICATION BEST MANAGEMENT PRACTICES

Please check any of the following best management practices that are being implemented at the facility to control runoff and protect
water quality:

Buffers Setbacks [ Conservation tillage [ Constructed wetlands [ Infiltration field Grass filter [ Terrace

EPA Form 3510-2B (Rev. 11-08)




Form Approved
OMB No. 2040-0250

1L CONCENTRATED AQUATIC ANIMAL PRODUCTION FACILITY CHARACTERISTICS

A, For cach outfall give the maximum daily flow. maximum 30-day
flow, and the Jong-teom averuge tlow.

B. Indicate the total number of ponds, faceways, and similar
structures in vour facility.

L Ouifall No. 2. Flow {gallons per day)

L Ponds 2. Raceways 3. Other

a. Maximnm. | b Maximum ¢. Long Term
Baity 30Day Average

5
4
1
*

C. Provide the name of the receiving water and the source of water
used by your facility.

1. Recefving Water 2. Watar Source

D. List the spc:mcs of fish or aquatic 2nimals-held and fed at S;ﬁur facality. For cach specics, give the total weight produced by your fa‘cih'ty per
yearin pounds of harvestable weight, and also give the maximum weight present at any oue tinte,

1, Cold Water Specics.

2. Warm Water Specics

a. Specics b. Harvestable Weight (pounds)

(1) Tatal Yearty | (2) Maxkiraum

a. Specics b. Harvestable Weight (pounds)

(1) Total Yearly | {2) Maximum

E. Report the total pounds of food during the calcadar month of
maxinum feeding.

1. Month 2 Pounds of Food

IV. CERTIFICATION

possibilify of fine and iniprisonment.

1 certify under penalty of law that I have pevsonally examined and am familiar with the information submitted in this application and all
atiachments.and thar, based'on my ingutivy of those individuols immediately responsible for obiaimng the information, [ believe thar the
inforynation is true accurate and complate. I am awére that theve ore significamt penalties for submitting false information, including the

A Name and Official Title (print or type)

JJason Henson, President

B. Telephone (870 ) 4345004

C. Signature
Tasem Hengom

D. Date Signed

H(5/)i8

EPA Form 3510-2B (Rev. 11-08)



Form Approved
OMB No. 2040-0250

INSTRUCTIONS
GENERAL Item II-D
This form must be pleted by all applicants who check “yes” to Item II- | L. Provide information on the type of containment and the capacity of the

B in Form 1. Not all animal feeding operations or fish farms are required to
obtain NPDES permits, Exclusions are based on size and whether or not the
facility discharges proposed to discharge. See the description of these
exclusions in the CAFO regulations at 40 CFR 122.23.

For aquatic animal production facilities, the size cutoffs are based on whether
the species are warm water or cold water, on the production weight per year in
harvestable pounds, and on the amount of feeding in pounds of food (for cold
water species). Also, facilities which discharge less than 30 days per year, or
only during periods of excess runoff (for warm wafer fish) are not required to
have a permit.

Refer to the Form 1 instructions to determine where to file this form.

Item I-A

See the note above to be sure that your facility is a “concentrated animal
feeding operation” (CAFO).

Item I-B

Use this space to give owner/operator contact information.

Item I-C

Check “proposed” if your facility is not now in operation or is expanding to
meet the definition of a CAFO in accordance with the CAFO regulations at 40
CFR 122.23.

Item I-D

Use this space to give a complete legal description of your facility’s location
including name, address, and latitude/longitude. Also, if a contract grower, the
name and address of the integrator.

Item II
Supply all information in item IT if you checked (1) in item I-A.

Item II-A

Give the maximum number of each type of animal in open confinement or
housed under roof (either partially or totally) which are held at your facility for
atotal of 45 days or more in any 12 month period. Provide the total number of
animals confined at the facility.

Item I1I-B

Provide the total amount of manure, litter, and wastewater generated annually
by the facility. Identify if manure, litter, and wastewater generated by the
facility is to be land applied and the number of acres, under the control of the
CAFO operator, suitable for land application. If the answer to question 3 is yes,
provide the estimated annual quantity of manure, litter, and wastewater that the
applicant plans to transfer off-site.

Item II-C

Check this box if you have submitted a topographic map of the entire
operation, including the production area and land under the operational control
of the CAFO operator where manure, litter, and/or wastewater are applied with
Form 1.

containment structure (s).

2. The number of acres that are drained and collected in the containment
structure (s).

3. Identify the type of storage for the manure, litter, and/or wastewater. Give
the capacity of this storage in days.

Item 1I-E

Provide information concerning the status of submitting a nutrient management
plan for the facility to complete the application. In those cases where the
nutrient management plan has not been submitted, provide an explanation. If
not land applying, describe the alternative uses of the manure, litter, and
wastewater (e.g., composting, pelletizing, energy generation, etc.).

Item II-F

Check any of the identified conservation practices that are being implemented
at the facility to control runoff and protect water quality.

Item I )
Supply all information in Item 11T if you checked (2) in Item I-A.

Item III-A

Outfalls should be numbered to correspond with the map submitted in Ttem X1
of Form 1. Values given for flow should be representative of your normal
operation. The maximum daily flow is the maximum measured flow occurring
over a calendar day. The maximum 30-day flow is the average of measured
daily flow over the calendar month of highest flow. The long-term average
flow is the average of measure daily flows over a calendar year.

Item III-B

Give the total number of discrete ponds or raceways in your facility. Under
“other,” give a descriptive name of any structure which is not a pond or a
raceway but which results in discharge to waters of the United States.

Item ITI-C

Use names for receiving water and source of water which correspond to the
map submitted in Item XI of Form 1.

Item III-D

The names of fish species should be proper, common, or scientific names as
given in special Publication No. 6 of the American Fisheries Society. “A List of
Common and Scientific Names of Fishes from the United States and Canada.”
The values given for total weight produced by your facility per year and the
maximum weight present at any one time should be representative of your
normal operation.

Item TII-E

The value given for maximum monthly pounds of food should be
representative of your normal operation.

Item IV

The Clean Water Act provides for severe penalties for submitting false
information on this application form.

Section 309(C)(2) of the Clean Water Act provides that “Any person who
knowingly makes any false statement, representation, or certification in any
application... shall upon conviction, be punished by a fine of no more than
$10,000 or by imprisonment for not more than six months, or both.”

Federal regulations require the certification to be signed as follows:

A. For corporation, by a principal executive officer of at least the level of
vice president.

B. For a partnership or sole proprietorship, by a general partner or the
proprietor, respectively; or

C. For a municipality, State, federal, or other public facility, by cither a
principal executive officer or ranking elected official.

Paper Reduction Act Notice

The public reporting and recordkeeping burden for this collection of
information is estimated to average 9.5 hours per response. The public
reporting and recordkeeping burden for develop t of the nutrient
manag plan to be submitted with the form is estimated to average 58
hours per resp Send ts on the Agency's need for this
information, the accuracy of the provided burden estimates, and any
suggested methods for minimizing r dent burden, including through
the use of aut d collection techni to the Director, Collection
Strategies Division, U.S. Environmental Protection Agency (2822T), 1200
Penmnsylvania Ave., NW, Washington, D.C. 20460. Include the OMB
control number in any correspondence. Do not send the completed form to
this address.

EPA Form 3510-2B (Rev. 11-08)



Arkansas Code Annotated Section 8-1-106 requires that all applicants for the issnance, or iransfer of any permit,
license, tertification or gperational authority issued by the Arkansas Department of Environmental Quality
{ADEQ) file a disclosure statement with their applications. The filing of a disclosure statement is mandatory. No
application can be considered complete without one.

Disclosure statement means a writien statement by the applicant that contains:

Exemptions:

The fellowing persons or entities are not required to file a disclosure statement:

INSTRUCTIONS FOR DISCLOSURE
STATEMENT

The full name and business address of the applicant and all affiliated persons;

The full name and business address of any legal entity in which the applicant holds a debt or equity interesi
of at least five percent (5%) or that is a parent company or subsidiary of the applicant, and a description of
the ongoing organizational relationships as they may impact operations within the state;

A description of the experience and credentials of the applicant, including any past or present permits,
licenses, certifications, or operational authorizations relating to environmental regulation;

A listing and explanation of any civil or criminal legal actions by government agencies involving
environmental protection laws or regulations against the applicant and affiliated persons in the ten (10) years
immediately preceding the filing of the application, including administrative enforcement actions resulting in
the imposition of sanctions, permit or license revocations or denials issued by any state or federal authority,
actions that have resulted in a finding or a settlement of a violation, and actions that are peading;

A listing of any federal environmentat agency and any other environmental agency outside this state that has
or has had regulatory responsibility over the applicant; and

Any other information the Director of the Arkansas Depariment of Environmental Quality may reguire that
relates to the competency, reliability, or responsibility of the applicant and affiliated persons.

Governmental entities, consisting only of subdivisions or agencies of the federal government, agencies of the
state government, counties, municipalities, or duly authorized regional solid waste authorities as defined by §
8-6-702. (This exemption shall not extend to improvement districts or any other subdivision of government
which is not specifically institated by an act of the General Assembly.)

Applicants for a general permit to be issued by the depariment pursuant to iis authority {o implement the
National Pollutant Discharge Elimination System for storm water discharge.

I the applicant is a publicly held company required to file periodic reports nnder the Securities and
Exchange Act of 1934 or a wholly owned subsidiary of a publicly held company, the applicant shall not be
required to submit a disclosure statement, but shall submit the most recent annual and guarterly reports
required by the Securities and Exchange Commission which provide information regarding legal proceedings
in which the applicant has been involved. The applicant shall submit such other information as the director
may require that relates (o the competency, relizbility, or responsibiiity of the applicant and affilizted
persons.




| ‘Exemptions continued:

The following permits, licenses, certifications, and operational authorizations are also exempt from submitting a
dxsclasure statement:

’Haza_nfdousWaste‘Tmatmant, Storage, and Disposal Pe‘rhit Modifications (Class 1, 2, and 3), as defined in
Arkansas Pollution Control and Ecology Commission (APC&EC) Regulation 23;. -

Phase 1 Con.wit‘ants, as defined in APC&EC Reguiaﬁon 32;

Certifications for Operators of Commercial Hazardous Waste Facilities, as defined in APC&EC Regulation
23 §264.16(0);

LY Régﬂate’d Storage Tank Contractor or Individual License Renewals as defined in APC&EC Regulation 12; ;

Certifications for Pcmns Operating and Maintaining Undergmund Storage Tank Systems which Contain |
Regulated Substances, as defined in APC&EC Regulation 12.701, ef. seq.; .

Individual Homeowners seeking coverage under General Permit ARGSS00000; Wastewater Operator
Licenses, as defined in APC&EC Regulation 3;

Water Permit Modifications for permits issued under the authority of the Arkansas Water and Air
PdllutionlControl.Ast {Ark. Code Ann. §8-4-101, et. seq.);

Solid:'Waste: Permit Modifications for penmts issned under APC&EC Regulation 22; Solid Waste Landfill 4
*Operatar License Renewals, as defiried in Regulation No. 27;

Alir Permit Modnﬁcatmns for perimts issned under APC&EC Reguiatmm 18, 19, and 26; and Asbestos
Cemf‘ cation: Renewals, as defined i in Regulation 21.

Dehberate fals'xficatmn or: mmssmn of relevant information from disclosure statements shall be grounds for
civil or eriminal enforoement action or-administrative denial. of 2 permit, Jlicense, certification, or operational
authorization.




complete items 1 through 5 and 18.

and 16 through 18.

through 4, and 6 through 18.

Instructions for the Completion of this Document:

A, Individuals, firms or other legal entities with no changes to an ADE(Q Disclesure Statement,
B. Individuals who never submitted an ADEQ Disclosure Statement, complete items 1 through 4, 6, 7,

C. Firms or other legal entities who never submitted an ADEQ Disclosure Statement, complete 1

if Not Submitting by ePortal, Mail Original to:
ADEQ

DISCLOSURE STATEMENT

{List Proper Division(s))

5301 Northshore Drive

North Little Rock, AR 72118-5317

1. APPLICANT: (Full Name)
C & H Hog Farms, Inc.

2. MAILING ADDRESS: (Nemmber and Street, P.O.Box Cr Rural Reute)
HC 72 Box 2

3. CITY, STATE, AND ZIPCODE:
Vendor, AR 72683

2. Applicant Type:

Qmndividast (&) Corporato or Other Entity

4b. Reason for Sabmission:

[/ ]permit [ Jricemse [ Jcertification [} Operationat Authority

New Application D Modification D Renewal Application (If no changes from previcus disclosure statement, complete nzmber S agd 18.)

4¢.. Programs:

[Jair []water [ ]oazardousWaste [ Regitated Storage Tank [JMinimg [ ]sclid Waste [Jused Tire Program

5. Declaration of No Changes:

last Bisclosw'e Statement that was filed with ADEQ on

 The violation history, experieace and credentials, involvement in current or pending environmenial lawsuits, civil and eriminal, have not changed since the




6. Describe the experience and credeniials of the Applicant, incloding the receipt of say past or nt permits, licences, certifications or sperational
pert Py g P y past or present pa;

ization relating o envi 3 regul {Attach adgditional pagés, if necessary.)

=

C & H Hog Farms, Inc. currently operates in full compliance with state and federal regulations and
holds a Regulation 6 General Permit, ARG590001. The farm has been in operation for
approximately five (5) years with no violations or enforcement actions. Prior o that, Richard
Campbell and Philip Campbell jointly owned and operated C & C Hog Bam for twelve (12) years. C
& C Hog Bam held a Regulation 5 Permit, 3540-WR-5.

7. List and explain ail civil or ériminaf legal actions by government agencies involving envir tzl protection laws or regulations against the Applicant *
in the last ten (10) years including:

1. Adndnistragive enforce t actions resulting in the imposition of 3

2. Permit or & revocations or denials issued by any state or federal authority;

3. Actions that have resulted in a finding or a setifement of a violation; and
4. Pending sctions.
(Attach additional pages, if necessary.)

There have been no civil or criminal legal actions by government agencies against C & H Hog
Farms, Inc.

C & H Hog Farms, Inc. applied for a Regulation 5 permit in April 2016. The permit application was
subsequently denied by ADEQ and is currently in the appeals process.

* Firens or other legal entities shall alko include this information for all persons and legal entities identified in sections 3-16 of this Disclosure Statement.




8. List all officers of the Applicant. (add additiona! pages, if necessary.)
NAME: Jason Henson TyTLE: President

srrEET: HC72Box2

CYTY, STATE, 7IP: Vendor, AR 72683

NAME: Richard Cﬁmpbe" TITLE: Vice-President

STREET: HC 72 Box 2

CITY, STATE, zip; Vendor, AR 72683

NAME: Philip Campbell TITLE: Secretary

STREET: HG 72 Box 2

. CITY, ST. ATE, Z[P_: Vendor, AR 72683

9. List alf directors of the Applicant. (Add additienal pages, if necessary.)

NAME: Jason Henson TITLE: President

STREET: HC72Box 2

CITY, STATE, ZIP: Vendor, AR 72683

‘wAnE. Richard Campbell TiTLE: Vice-President
STREET: HC 72 Box 2

CITY, STATE, 71r: Vendor‘ AR 72683

NAmE. Philip Campbell ‘ TITLE: Secretary

CITY, STATE, 7xp: Vendor, AR 72683

10. List 2l partwers of the Applicant. (Add additional pages, if necessary.)
NaME: Jason Henson TITLE: President
STREET: HC 72 Box 2

CITY, STATE, ZiP: Vendor, AR 72883

NAME: Richard Campbell | Trre. Vice-President
sTrEET: HC 72 Box 2

CITY, STATE, ZIp: Veéndor, AR 72683

Nang: Philip Campbell TITLE: Secretary
STREET: HC 72 BOX 2

CITY,ST ATE, AP VEHdOf, AR 726&

11, List ali persons‘ eraployed by the Appfcant in a supervisory capacity or with suthority ever operations of the facility sithject fo this application.
NAME: Jason Henson TiTLE. President
srregr: HC 72 Box 2

OITY, STATE, Aty ‘Vendor, AR 72683

NaME: Richiard Campbell TTLE: Vice-President

STREET: HC 72Box 2

CITY, STATE, ZIP: Vendor. AR 72683

NAME: Philip Campbell yrrLes Secretary

STREET: HEC72Box 2

CITY, STATE, zzp; Vendor, AR 72683




12, List 23 persons er legal entities, who ovn or controf more than five percent (3%) of the Applicans’s debt or equity.
NAME: Jason Henson TrrLE: President

STREET: HC 72 Box 2

CITY, STATE, 7IP: Vendor, AR 72683

Namg: Richard Campbell TITLE: Vice-President

STREET: HC 72Box 2

CITY, STATE, ZIP: Verdor, ) AR 72683

Nange: Philip Campbelf TrIrLE: Secretary
STREERT: HC 72Box 2

CYTY, STATE, 7YP: \!endor, AR 72683

13. List oll legal entities, in which the Applicant holds o debt or equity interest of more than five percont (5%%).

NAME: TITLE:
STREET:

CITY, STATE, ZiP:

NAME: TITLE:
STREET:

CITY, STATE, 7XP:

NAME: TITLE:
STREET:

CETY, STATE, 21P:

14. List any parent corapany of the App3 Describe the parent company’s ongoing srganizational relationship with the Applicant.

NAME:
STREET:
CITY, STATE, ZIP:

Organizational Relationship:

18. Liet any subsidbary of the Applicant. Describe the subsidiarg’s ongoing erganizational relationship with the Applieant.
NAME:

STREET:

CITY, STATE, ZiP:

Qrganirational Relationchip:

F=




16. List 2ny persen wha is not zow in compliznce or has a history of noucompliance with the envirenmental law er regulations of this state or any other
Jurisdiction 2nd whe through relationship by blood or marriage or through any ether relationship conld be bly expected o significantly influence the
Applicant in a menner which could 2dversely affect the environment.

NAME: TITLE:
STREET:
4 CITY, STATE, 21P:

NAME: TITLE:
STREET:
CITY, STATE, ZXP:

17. List all federal environmental agencies and any other environmental agencies ontside this state that have or have had regulatory responsibility over the
Applicant.




18. VERIFICATION AND ACKNOWLEDGEMENT

The Applicant agrees to previde any other information the direcior of the Arkansas Depariment of
Envirommental Quality may require at any time to comply with the provisions of the Disclosure Law
and any reguiations promuigated therets. The Applicant further agrees to provide the Arkansas
Department of Envirenmental Quality with any changes, modifications, deletions, additions or
amendments to any part of this Disclosure Statement as they sccur by filing an amended Disclesure
Statement.

DELIBERATE FALSIFICATION QR OMISSION OF RELEVANT INFORMATION FROM
DISCLOSURE STATEMENTS SHALL BE GROUNDS FOR CIVIL OR CRIMINAL
ENFORCEMENT ACTION OR ADMINISTRATIVE DENIAL OF A PERMIT, LICENSE,
CERTIFICATION OR OPERATIONAL AUTHORIZATION,

COMPLETE THIS SECTION ONLY IF SUBMITTING OTHER THAN BY EPORTAL:

J, Jason Henson , certify under penalty of law that this docament and
all attachments were prepared under my direction or supervision in accordance with a system designed to
assure that qualified personnel properly gather and evaluate the information submitted. Based on my
inqguiry of the person or persons who manage the system, or those persons directly responsible for zathering
the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. I am aware that there ave significant penalties for submitting faise information, including the
possibility of fines and imprisonment for knowing violation.

APPLICANT
SIGNATURE: Socon MHenton

TITLE: President

DATE: 4/5/18




Section B
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C&H Hog Farms April, 2018
Newton County, AR

Nutrient Management Plan
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Nutrient Management Plan

The Nutrient Management Plan (NMP) is an important part of the conservation management system (CMS) for your Animal Feeding Operation
(AFO). This NMP documents the planning decisions and operation and maintenance for the animal feeding operation. ltincludes background
information and provides guidance, reference information and Web-based sites where up-to-date information can be obtained. Refer lo the
Producer Activity decument for information about day-to-day management activities and recordkeeping. Both this document and the Producer
Activity document shall remain in the possession of the producer/landowner.

Farm contact information: C&H Hog Farms, 870-434-5004

HC 72 Box 2
Latitude/Longitude: 35, 55, 13.60" & -93, 4’ 51.0" Vendor, AR 72683
Plan Pericd: 2018-2023
Animal Type: Swine Animal Units: 999

Owner/Operator

As the owner/operator of this NMP, I, as the decision maker, have been involved in the planning process and agree
that the itemsipractices listed in each element of the NMP are needed. { understand that | am responsible for
keeping all the necessary records associated with the implementation of this NMP. itis my intention to
implement/accomplish this NMP in a timely manner as described in the plan.

Signature: :S: S0n He SO Date: ¢/~ j)- ;&9
Name: Jason Henson

Conservation Planner

As a Conservation Planner, | certify that | have reviewed both the Nutrient Management Plan and Producer Nutrient
Management Activities documents for technical adequacy and that the elements of the documents are technicaily
compatible, reasonable and can be implemented.

r
Signature: %ﬁ/&jk //‘ ﬁm/% Date: 4/11/18

Name: Nathan A. Pesta, P.E.
Title: Senior Project Engineer

Signature: ﬁaﬂk A ;%;A Date: 4111118

Name: Nathan A_ Pesta, P.E.
Title: Senior Project Engineer

Manure and Wastewater Handling and Storage

Nutrient Management

The Nutrient Ma:/a?ment_ mponent of this plan meets the AR Nutrient Management 580 Practice Standard,

Signature: ’ Date; 41118
Name: Nathan A. Pesta P.E.

Title: TSP Certified CNMP Planner

Sensitive data as defined in the Privacy Act of 1974 (5 U.8.C. 552a, as amended) is contained in this report, generated from information
systems managed by the USDA Natural Resources Censervation Service (NRCS). Handling this data must be in accordance with the permitted
rotine uses in the NRCS System of Records at hitfp/fwwvs.nrcs usda.qoviaboutffoia/a08 45 himl. Additional information may be found at
ntto:/iwww.ocio.usda.gov/gi_reauest/privacy. statement.btml.

The U.S. Department of Agriculture (USDA) prohibits discimination in all its programs and aclivities on the basis of race, color, national origin,
age, disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic information, polttical
beliefs, reprisal, or because all or 2 part of an individual’s income is derived from any public assistance program. (Not all prohibited bases apply
io all programs.) Persons with disabilities who require alternative means for communication of program information (Braille, large print,
audiotaps, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a complaint of discrimination write to
USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.WV., Washington, D.C. 20250-8410 or call {800) 795-3272 {voice) or (202)
720-6382 (TDD). USDA is an-equal opportunity provider and emplover.




C&H Hog Farms
Newton County, AR April, 2018

NARRATIVE FOR C&H HOG FARMS
NUTRIENT MANAGEMENT PLAN

This Nutrient Management Plan was developed for C&H Hog Farms. The farm located
approximately 1.6 miles to the west of Mt. Judea AR. Driving directions from Mt. Judea is
approximate 0.8 miles southwest on County Rd 54 and right on County rd 41 approximately 0.75
miles. The site is located on the left hand side of the road on a logging trail. The legal location
-is Section 26, Township 15 North, Range 20 West, Newton County, Arkansas. This Nutrient
Management Plan was developed as a joint effort between C&H Hog Farms, the Natural
Resources Conservation, and DeHaan, Grabs & Associates, LLC.

The total available for crop uptake of N (18,497 Ibs) and available P,Os (14,213 Ibs) produced
annually by the livestock was determined by DeHaan, Grabs & Associates, LLC using Arkansas
Nutrient Management Planner with 2009 PI. The Storage Ponds have capacity of 3,112,473
gallons (this includes the shallow pits). The Storage Ponds have capacity at the Must Pumpdown
Elevation of 2,145,227 gallons. The volume between the Freeboard and the Must Pumpdown
Elevation is 207,705 gallons. Effluent from Waste Storage Pond 1 and 2 will be applied through
a Vac Tanker. The effluent from Waste Storage Pond 2 may also be applied through a traveling
gun and a permanent pipeline. The rate will be calculated in accordance to the crop needs using
the Nutrient Management Planner with 2009 PI. The NMP includes 670.4 acres of agricultural
land, most of which is available for manure application. After excluded acres the land available
is approximately 630.7 acres. The typical crops grown are native grass (Bermudagrass and
Fescue) either taken off as rotated pasture or hay. When calculating projected land base
requirements and RUSLE 2 calculations, predicted crop yield goals was used. When calculating
annual nutrient application needs, actual yields on a per field basis will be used.

The record keeping section is important for the proper application of nutrients from the facility.
Records of commercial fertilizer will also be maintained. The facility will maintain the
following documentation from each application of manure or wastewater: current soil sample
analysis, current manure or wastewater analysis, records showing equipment calibration, a Water
Quality Risk Assessment (WQRA) map showing actual area application, and a completed
Arkansas Nutrient Management Planner summary showing calculated application rate.

DeHaan, Grabs & Associates, LLC



C&H Hog Farms '
Newton County, AR April, 2018

NUTRIENT MANANGEMENT PLAN CONTACT INFORMATION
1. Facility:
NAME: C&H Hog Farms
ADDRESS: HC 72 Box 2
Vendor, AR 72683
PHONE NUMBER: (870) 434-5004
EMAIL: chhogfarmsinc@outlook.com
| MANAGER: Jason Henson
2. Owners:
NAME: Jason Henson, Philip Campbell and Richard
Campbell
ADDRESS: HC 72 Box 2
| Vendor, AR 72683
| PHONE NUMBER: (870) 434-5004
3. NMP Developed by: DeHaan, Grabs & Associates, LLC
NAME: Nathan A. Pesta
ADDRESS: 4200 21 St SE #101
Mandan, ND 58554
PHONE NUMBER: (701) 663-1116
CELL NUMBER: (701) 400-3950

4. Legal Location of Facility
Middle, Section 26, T-15-N, R-20-W, Newton County, AR

NUTRIENT MANAGEMENT PLAN INFORMATION

Type of Livestock:............ Swine

Number of head: ............ 6503

Average Weight:............... 153.6 Ibs

Total Number of

*Acres Included in NMP after excluded acres:....... 630.7 acres

*Note: these include acres for field’s five and six which will not be used for land
application since the location for field 5 is incorrect and the easement for field 6 is
incorrect.

DeHaan, Grabs & Associates, LLC



The nutrient management plan was developed based on compliance criteria described in the
following documents:

X Arkansas Pollution Control and Ecology Commission Regulation 6 dated
August 28th 2015

) X USDA, Natural Resources Conservation Service (NRCS) conservation practice
standard Nutrient Management (“590") dated January 2015

O County zoning ordinance for animal feeding
operations dated/amended

The nutrient management plan has sufficient land base to meet land application on a Nitrogen

(N)-based for fields 5-9. Fields 1-4 and 10-17 are in addition and will be applied on a ' |
Phosphorus (P)-based manure application rate. P-based levels for spreading manure generally |
requires a significantly greater land base the N-based. When necessary, fields targeted for
phosphorus-based manure application are identified in the Manure Application Planning
section of this plan.




Local Zening Ordinances

Operator Name: _C&H Hog Farms County: _Newton

The livestock operator is responsible for complying with all local ordinances. The operator shall
address all of the following items and ensure any local requirements are met and/or included in
this plan.

1.

Ly

Does the county have any ordinances that require special permitting or approvals for
siting animal feeding operations or land application of manure? Yes _X _No
If yes, has the county permitted or approved this site? ___ Yes ___ No

If no, do you intend to get approval or obtain local permits prior to land apphcatxon of
manure? ___ Yes ___ No

Application of manure cannot occur until the operator obtains all local approvals.

Is the land application area, or any portion, located within the jurisdictional area of a
city or town? Yes X No

If yes, does the city or town have any special permitting for siting animal feeding
operations or application of manure within their jurisdictional area? Yes X No

If yes, has the city or town permitted or approved this site? Yes No

If no, do you intend to get approval or obtain local permits prior to land application of
manure? ___Yes ___No

Application of manure cannot occur until the operator obtains local approval.
Are there specific setback distances that the county or city requires for application of
manure? (For example, some local governments require specific setbacks from

residences and public right-of-ways.) __ Yes _X WNo

If yes, show the applicable setbacks on the required field maps and exclude these arcas
from the total number Of acres.

Is the land application site located in a wellhead protection area? ____ Yes X _No

If yes, the producer needs to contact the local county, eity or public water supply official
to discuss specific requirements.

Sqﬁom /1{.‘-(92/6@»'& L/’Sﬂ'-—/é’

(Operator Signature} ; (Date)
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C& I Hog Farms

Newton County, AR

B. NUTRIENT UTILIZATION PLAN

The Following is in this section:

1.

2.

3.

10.

11.

12.

13.

14.

15.

Location

Record Keeping

Soil Sampling

Manure Sampling

Nutrient Budget for Land Application

Timing, Rate, and Frequency of Liquid and Sclid Manure Applications

Land Application of Liquid Manure

Amounts of Nitrogen Applied

Solid Accumulation in the Retention Storage Pond

Check Valves/Safety Switches

Effluent/Solids Easement Agreement

Prevention of Destruction of Endangered or Threatened Species
Setback Requirements

Typical Crops Grown and Crop Yields for the Land Application Areas

Nutrient Utilization Plan Amendments

May 24, 2012
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B. NUTRIENT UTILIZATION PLAN

1. Location
This plan is for C& H Hog Farms which is located in Newton County, Arkansas
with a legal description of Section 26, Township 15 North, Range 20 West,

2. Record Keeping.
a. A liquid manure pumping data sheet will be completed at the end of all
pumping events by the person(s) responsible for monitoring the
application event.

The pumping data sheet will include calculations for rate, gallons
applied, hours of application time, type of crop applied to, method
of application and total acres to be applied.

b. A solids manure application data sheet will be completed at the end of all
land application events by the person(s) responsible for monitoring the
application event.

The application data sheet will include calculations for rate, cubic
feet or tons applied, type of crop applied to, method of application
and total acres to be applied.

C. During Periods of Land Application, daily inspections shall be conducted
and record the following
1) Record the days each field is applied to, as well as weather
conditions including; temperature, wind speed and wind direction.
2) Inspect and record the condition of the land application fields

being used.

3) Inspect and record the condition of all land application equipment
being used.

4) Inspect and record the condition of the waste storage pond liner

and embankment near the pump intake if pumping is taking place

d. Inspections after Rainfall events shall be conducted and record the
following:
1) Record the depth of the water in all retention ponds.
2) Inspect risers and pipe to ensure they are not plugged or damaged.
Clean any significant sediment build up as soon as possible.
3) Inspect storage ponds for signs of leaking or seepage, excessive

settling, excessive vegetation growth or damage due to vehicles or
equipment, rodents or erosion. Report any leakage as detailed
above and make plans to rectify any problems.
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4)

3)

May 24, 2012

Inspect fences and safety signs around the facility, if applicable, to
ensure they are present and in good condition. If necessary repair
immediately.

Record any livestock mortalities and how the carcasses were
properly disposed of. (i.e. rendering service receipts, location of
burial, etc.)

Annual inspections shall be conducted and record the following.

1)
2)

3)

Conduct soil and manure testing as required by this plan.
Prepare an annual Nutrient Management Plan based on current
data.

Annual reporting should be completed as referenced in
http://www.adeq.state.ar.us/water/forms_inst.htm

3. Soil Sampling.

a,

Composite base-line soil test samples for a new facility or a new land
application area and land receiving liquid manure will be taken at least
annually.

Soil samples will be taken before the land application of liquid and solids
manure to determine the manure application rate appropriate to the land
application area.

Samples will be taken as follows:

y

At least 20 cores taken to a depth of 24 inches shall be collected
for each field.

a) One composite sample shall consist of the top six inches of
no fewer than 20 combined. The other sample shall be the
remaining six to 24 inches of at least 6-8 combined.

b) Phosphorus, copper and zinc shall be tested from the
combined top six inches of the cores from a field.

c) Nitrate-N and chloride shall be tested from the combined
six to 24 inches of the cores from a field.

d) The core composite portions of any sample, when mixed
together, shall represent the field at the depths from the
cores. :

e) The soil samples shall be taken at least every 40 acres.
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2) The samples will then be mixed in a plastic bucket (not metal) to
form a representative composite sample for the field.

3) A subsample will be taken from the mixed composite and placed in
the cloth bag provided by the analytical laboratory.

4) Soil samples for Nitrate-N and Phosphorus shall be taken no less
than annually. The soil samples shall be certified by the person
taking the samples as being a representative sample of the soil and
of the nutrient values of the field being tested.

5) A copy of the certification of each composite soil sample and the
laboratory results for each sample shall be maintained in the office
of the facility and made available to the Department of Health or
designee upon inspection. The certification will show the date the
sample was taken, the approximate locations in the field from
which the cores were taken, the depth or depths of the cores that
constitutes the sample, the name of the person who took the sample
and the date the sample delivered to a laboratory.

4. Manure Sampling,.

a.

Manure samples in conjunction with soil samples, will be taken prior to
land application to determine land application rate.

Liquid and solid manure samples will be analyzed by a certified laboratory
for pH, total dissolved salts, potassium, total nitrogen, ammonium-
nitrogen and phosphorus.

5. Nutrient Budget for Land Application.

a.

Nutrient loss due to volitization, evaporation, and crop uptake will be
accounted for each time liquid manure is applied to the land application
area.

In addition, communications with the farmer(s) will ensure proper
planning of commercial fertilizer applications with liquid manure
applications so that excess nutrients will not be applied to the land.

6. Timing, Rate, and Frequency of Liquid and Solid Manure Applications.

a.

Liquid and solid manure will be applied at agronomic rates.



C&H Hog Farms
Newton County, AR

b.
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Weather conditions and nutrient holding capacity of the soil will
determine the timing and rate of application.

Liquid and solid manure will not be applied to land classified as highly
erodible according to the conservation compliance provisions of the
Federal Food Security Act of 1985, saturated or frozen ground, or during a
rainfall event.

Most land applications will be conducted in the spring, summer and fall.

Liquid manure will not be applied to land classified as highly erodible
according to the conservation compliance provisions of the Federal Food
Security Act of 1985, saturated or frozen ground, or during a rainfall
event.

Most land applications will be conducted in the spring, summer and fall.

Land application will be conducted in a manner which will prevent a
discharge or drainage of manure to ground or surface waters of the State.

Land application practices are managed so as to reduce or minimize
ponding or puddling of liquid manure on the site, contamination of ground
or surface waters, and occurrence of nuisance conditions such as odors,
flies, and rodents.

Land application practices will minimize the possibility of contamination
of surface and groundwaters of the State.

Land Application of Liquid Manure

Careful scheduling of the land application activities will reduce the threat
of odor emissions to residents near the facility.

Days with low humidity are best for land application.

. Applications on holidays and weekends when people are most
likely to be outdoors will be avoided when possible.

The use of sprinkler for land application will be one of the methods for
liquid application. The use of a vactanker and equipment to knife inject or
spread the nutrients on top the land for land application will be one of the
methods for land application.

Amounts of Nitrogen Applied.
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a. Liquid manure will typically be applied at agronomic rates for nitrogen,
however, the phosphorus application will follow the Arkansas Nutrient
Manangement Planner phosphorous index risk assessment to ensure that
the phosphorus levels are not becoming a risk to surface water pollution.

b. Calculations for quantity of liquid manure that can be applied to
agronomic rates to crop production land are performed by the staff soil
scientist or or land application formulas prepared by University of
Arkansas Extension.

c. Max. application (Ibs/ac)/Manure N Content (Ibs/ac-in) = Max. manure
application (ac-in).

d. Acres for application x Max. manure application (ac-in) x 27154 = Max.
pumping volume (gallons).

e. The spreadsheet log for land application can be utilized for land
application calculations.

9. Solid Accumulation in the Retention Storage Pond.

a. The design and operation of the waste storage pond at the facility provides
for desludging during each waste removal,

b. If or when pond desludging becomes necessary, Jason Henson- will land

apply the solids at agronomic rates and in accordance with local, state, and
federal regulations.
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c. Solids will be land farmed utilizing available technology at the time of
application.

10. Check Valves/Safety Switches
o With the utilization of subsoil land application equipment, the use of
check valves/safety switches are not necessary.

11.  Effluent/Solids Easement Agreement.
Easements are found in Section G

12.  Prevention of Destruction of Endangered or Threatened Species.

a. Animal manure handling, treatment and management plans are designed
with the intention of reducing any harm or destruction of endangered or
threatened species or contribute to the taking of any federally endangered
or threatened species of plant, fish, or wildlife; nor interfere with or cause
harm to migratory birds.

b. C&H Hog Farms will notify the appropriate fish and wildlife agency in the
event of any significant fish, wildlife, or migratory bird/endangered
species kill or die-off on or near a retention pond or in the field where
waste has been applied and which could reasonably have resulted from
waste management at the facility.

13, Setback Requirements.

a. Manure shall not be applied any closer than a 100 feet to any down-
gradient surface waters, open tile line intake structures, sinkholes,
agricultural well heads or other conduits to surface waters.

b. Incorporate surface applications of solid forms of manure or some
commercial fertilizer nitrogen formulations (i.e. Urea) into the soil within
24 hours of application.

c. When applying liquid forms of manure with irrigation equipment select
application conditions when there is high humidity, little/no wind blowing,
a forth coming rainfall event, and or other conditions that will minimize
volatilization losses into the atmosphere. The basis for applying manure
under these conditions shall be documented in the nutrient management
plans.

14.  Typical Crops Grown and Crop Yields for the Land Application Areas:

a. Pasture — 6.5 tons/acre
b. Hay - 6.5 tons/acres
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15. Nutrient Utilization Plan Amendments.
a. This plan may be amended when it fails to provide for protection of
environmental resources or as appropriate.
b. This plan will also need to be amended with Arkansas DEQ approval

when one of the following conditions exist:

1) Additional land to which waste will be applies is not described in

the approved plans.
2) A procedure will be used that is not described in an approved plan.
3) Land described in an approved plan is no longer available for

nutrient application.
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SECTION C. Land Application Calculations
The following Information is attached
1. Land Application and Manure Calculations
2. Yield Goal & Crop Nutrient Uptake

3. Phosphorus Index

April, 2018



C H Hog Farms

. 10B.1. Land Application Calculations

Using 210-vi-AWMFH Chapter 11

C& H Hog Farms

1-Jun-12

1. Estimate the total nutrients (NPK) in the excreted manure.

l

Nutrients per storage period = # of animals x weight (Ibs) x daily nutrient production (Ib/day/1,000 Ib) x storage period (days).
# of Animals Average Daily Storage Total
Weight Nutrient Period Nutrients
(Ibs.) Production
(Ib/day/1,000 Ibs)
Nitrogen
Farrowing Sows 400 425 0.47 365 29,164
Gestation Sows 2100 375 0.19 365 54,613
Boars 3 450 0.15 365 74
Nursery Pigs 4000 10 0.60 365 8,760
Growing Gilts 0 150 0.42 365 0
Total Nitrogen 6,503 92,611
Phosphorus
Farrowing Sows 400 425 0.15 365 9,308
Breeding/Gestation Sows 2100 375 0.063 365 18,109
Boars 3 450 0.05 365 25
Nursery Pigs 4000 10 0.25 365 3,650
Finisher Pigs 0 150 0.16 365 0
Total Phosphorus 6,503 31,091
Potassium Lactating Sows 400 425 0.3 365 18,615
Breeding/Gestation Sows 2100 375 0.123 365 35,355
Boars 3 450 0.10 365 49
Nursery Pigs 4000 10 0.35 365 5,110
Finisher Pigs 0 150 0.22 365 0
Total Potassium 6,503 59,129
2. Add nutrients contained in wastewater. | 1 | | | |

Nutrients in the wastewater = Number of animals x daily wastewater production (gal./day/pig) x daily nutrient production (Ib.
of nutrient/1,000 gal.) x no. of days.

# of Animals Daily Daily Storage Total
Wastewater Nutrient Period Nutrients
Production Production
(gal./day/pig) |(Ib/day/1,000 gal)
Nitrogen
Farrowing Sows 400 0 0 365 0
Breeding/Gestation Sows 2100 0 0 365 0
Boars 3 0 0 365 0
Nursery Pigs 4000 0 0 365 0
Finisher Pigs 0 0 0 365 0
Total Nitrogen 6,503 0
Phosphorus
Farrowing Sows 400 0 0 365 0
Breeding/Gestation Sows 2100 0 0 365 0
Boars 3 0 0 365 0
Nursery Pigs 4000 0 0 365 0
Finisher Pigs 0 0 0 365 0
Total Phosphorus 6,503 0
Potassium Farrowing Sows 400 0 0 365 0
Breeding/Gestation Sows 2100 0 0 365 0
Boars 3 0 0 365 0
Nursery Pigs 4000 0 0 365 0
Finisher Pigs 0 0 0 365 0
Total Potassium 6,503 0
|

DeHaan, Grabs Associates, LLC
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Total Nutrients Produced
Total N 92,611]lbs
Total P 31,091|lbs
Total K 59,129|lbs
Convert to Fertilizer Form
Total N 92,611|lbs
Totai P205 71,198 |lbs
Total K20 71,546 |Ibs

3. Subtract nutrie

nts lost during storage

I |

l

Nutrients after storage losses = Total nutrients produced x fraction retained = Amount for land application

Solids (assume 0% of nutrients retained in solids)

Item Nutrients Percent of | Available for Land |Estimated Manure Test,
(1bs) Orig. Application (Ibs) |Ibs/ton, from Section 8

Total N 0 0.70 0 0.0

Total P205 0 0.80 0 0.0

Total K20 0 0.80 0 0.0

Liquids (assume
slatted floor)

100% of nutrients retained in liquids)(Tabl

e 11-5 Ag Waste Managnement Field

Handbook, manure stored in

pits beneath

Estimating Nutrient Tests

Nutrients Percent of {Ibs/1000 Gallons)(From
Item (Ibs) Orig. Available for Land Section 8)
Total N 92,611 0.73 67,606 56.6
Total P205 71,198 0.85 60,518 50.7
Total K20 71,546 0.85 60,814 50.9

4. Determine the

plant available nutrients

Estimate the amount of nutrients that will

be available each year after the third consecutive year of application

Plant available nutrients = Amount applied x fraction available

Solids (assume 0%

of nutrients retained in solids)

Item Nutrients (lbgPercent Avail. | Available for Land
Application (Ibs)

Total N 0 0.73 0

Total P205 0 0.90 0

Total K20 0 0.93 0

Liquids (assume 100% of nutrients retained in

liquids) (Swine manure stored

in covered storage)

Item . Percent Avail. | Available for Land
Nutrients
(Ibs) Application (lbs)
Total N 67,606 0.73 49,352
Total P205 60,518 0.85 51,440
Total K20 60,814 0.85 51,692

§. Determine the nutrients required by the crop and soil to produce the yield goal

5a (1). Estimate the amount of nutrients removed by the crop using table 6-6.

Using an average of Bermudagrass (3.25 tons/acre) x (2 cuttings)

Nutrient Uptake

N 244 4|lbs/acre
P 24.7|Ibs/acre
K 182|Ibs/acre
Convert to Fertilizer Form

N 244 |lbs/acre
P205 57 |Ibs/acre
K20 220|lbs/acre

DeHaan, Grabs Associates, LLC
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5a (2). Add to the plant requirements additional nitrogen to replace anticipated denitrification losses

Assume 2% organic matter content & moderately well drained soil

N =

244 4

281

Ibs/acre

0.87

5a (3). Add to the plant requirements additional nitrogen

to replace anticipated leaching losses

Assume a leaching index of 6 inches

N= 281 323}Ibs/acre
0.87
6. Add additional nitrogen to compensate for application losses
Solids
N= 323 538|Ibs/acre
0.6
Liquids
N= 323 333|Ibs/acre
0.97

7. Compute the acres on which manure can be applied to use the nutrients available.

Nitrogen Basis

Required Solids Acres

Required acres = 0
Required Liquid Acres
Required acres = 148
Total Acres Nitrogen Base 148
Phosphorus Basis (based off P,0O/acre uptake)
Required Solids Acres
Required acres = 0
Required Liquid Acres
Required acres = 909
Total Acres Phosphorus Base 909
3. Compdte Estimated Application Rate
Estimated Annual Solids Waste for App. o/t 0.0|tons
Estimated Annual Liquid Waste for App. 471,073/
Nitrogen Basis
Solids Application Rate ft¥/acre = 0.0|tons/acre
Liquid Application Rate 3,177 |f¥/acre = 0.88]in./acre
Phosphorus Basis
Solids Application Rate #t*/acre = 0.0}tons/acre
Liquid Application Rate 518 ft’facre = 0.14lin./acre

DeHaan, Grabs Associates, LLC
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5 Year Crop Rotation & Yield Goal & Crop Nutrient Needs
Table 1. 5 Year Crop Rotation

Years Fields Commodity
One-Five 1,2,&4 Bermudagrass teamed with Tall Fescue, Rotational Pasture
One-Five . 3&5-17 Bermudagrass teamed with Tall Fescue, Hay

Table 2. Plant Nutrient Uptake

*% of the Dry Harvested Material Nutrient Uptake, Ib of nutrients
#Yield Goals
County State Commodity {Tons) N p K N p K
#FORAGE, HAY
Newton Arkansas . (BERMUDAGRASS) 6.5 1.88 0.19 14 244.4 24.7 182
#FORAGE, ROTATIONAL
McHenry  Arkansas PASTURE (BERMUDAGRASS) 6.5 1.88 0.19 1.4 244.4 247 182

* From Table 6.6 of Part 651 Agricultural Waste Mangement Field Handbook
#U of A Cooperative Extension Service, vield goal for Northern Arkansas

Table 3. Convert Plant Nutrient Needs (N, P, K) to Fertilizer Form

Hay Pasture
N 244.4 - 244.4
P05 56.6 56.6
K,0 220.2 220.2

DeHaan, Grabs Associates, LLC




C&H Hog Farms _ Revised: April 4, 2018
Newton County, AR ’

+ SECTION C2: DESIGN CALCULATIONS
Waste Production Calculations

A. Facility Information
1. Type of Construction: Xlexisting, L[ proposed-new, or LI expansion

2. 'Building Area,Barn 1 Gestation Barn (Proposed): 421.3 feetby _ 117.5 feet

Barn 2 Farrowing Barn (Proposed): 367.1 feet by 82.5 feet
3.  Animal Capacity 3 head of _Boars @ 450 |bs, 1,350 |bs Total
2,100 head of _Gestation Sows @ 375 |Ibs, 787,500 |bs Total
' 400 head of Lactating Sow @ 425 |bs, 170,000 lbs Total
(maximum *_‘e:td)w“”ts and 4000 head of__Nursery Pig @ 10 Ibs, 40,000 _Ibs Total
average weights head of @ Ibs, Ibs Total
Total:__ 6,503 head Total Animal Weight (TAW): 998,850 Ibs

B. Determine Minimum Storage Requirement
The Minimum Storage Requirement is the sum of the animal waste produced (or treatment volume for an
anaerobic lagoon), plus the spillage and washwater, plus the pit recharge produced in 180 days. Generally,
outside or contributing drainage area runoff is to be diverted. Runoff which is not diverted must be included
in the storage requirement. '

The following is completed for either Liquid Manure Storage or Anaerobic Lagoon -

Liguid Manure Storage

Unit Waste Production (UWP) in cubic feet per day per 1,000 pounds of animal:

Cattle Swine Poultry ‘ Other
ODairy=1.3 Nursery Pig= 1.4 O layers=0.9  [OJHorse=0.8
3 Beef= 1.0 O Grower/Finisher =1.0 O Broiler=1.3 (3 Sheep =0.6

Boar/Gestating Sow = 0.41 O Turkey = 0.7
Sow and Litter = 0.97

(a) Manure produced: (TAW x (UWP x 180 days/1,000)) = 97,979 cubic feet / 1,000 Ibs
(TAW x UWP for each type calculated separately and added to find total manure produced)

{b) Spillage and Washwater generated in 180 days: 19,596 cubic feet
(If unknown, 20% of (a} is used)
{c) Total Manure plus Spillage and Washwater, (a)+{b): 117,575 cubic feet.

Rainfall Data

(d) 25 Year- 24 Hour Rainfall Event: 0.58  Feet

DeHaan, Grabs & Associates, LLC : - C-3




C&H Hog Farms Revised: April 4, 2018
Newton County, AR

(e) Precipitation-Evaporation October 1 - April 1) _0.92  Feet

(f) Top of Waste Storage Pond 1 20,153 Square feet

(2) Top of Waste Storage Pond 2 32,950 Square feet

(h) Waste Storage Pond 1 25 Yr-24 Hr Storage Requirement (d) x (f): 11,689 cubic feet
(i) Waste Storage Pond 2 25 Yr-24 Hr Storage Requirement (d) x (g): 19,111 cubic feet
) Waste Storage Pond 1, 180 Day Net Precip. Requirement (e) x (f): 18,541 cubic feet
(k) Waste Storage Pond 2, 180 Day Net Precip. Requirement (e) x (g): 30,314 . cubic feet

Recharge Water -The farrowing barn will be pulled once every three weeks and the Gestation Barn will be
pulled once every five weeks on a conservative estimate and will be recharged with 2” of fresh water .

() Recharge Water Produced Average: _366(cubic feet per day) x_180 (180 days in storage period)
= 65,880 cubic feet per 180 days.

" Runoff
(m) Sand Lane and Stacking Pad Area: feet x feet = square feet
(n) Manure Stacking Pad Area: feet x feet = square feet
(o) Feed Stacking Pad Area: feet x feet = square feet
(p) Total Runoff Area: square feet
(q) Minimum Runoff (Figure 1 from Appendix): inches

NOTE: If a covered storage is used which collects runoff, then the sum of the 25 year, 24 hour storm runoff and the
expected runoff for the 180 day storage period is used as the Minimum Runoff in (m).

(r) Minimum Runoff Storage Requirement ([) x (m)/12 = cubic feet

Minimum Overall Storage Requirement

(s) Minimum Storage Requirement (c) + (h-l) + (r): 263,110 cubic feet
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C&H Hog Farms ‘ Revised: April 1, 2013
Newton County, AR

Waste Storage Calculations

A. Determine Storage Provided
Type of storage: (J Earthen Storage Pit Earthen Lagoon (1 Concrete Tank
O Underfloor Concrete Pit 0 Outside Concrete Pit

O Other (describe)

NOTE: A scale drawing, calculations and other supporting information will be included. Indicate the location of all diversions,
diversion dimensions, and flow directions of surface runoff for the entire facility. Concrete pit or tank storage is
assumed to be covered unless specified otherwise.

Rectangular Concrete Pit or Tank (capacity = length x width x depth)

420.3 feet x 114.3 feetx 1.5 feet= 72,060 cubic feet (Manure Pit #1)
227.3 feetx 76.3 feetx 1.7 feet= 29,483 cubic feet (Manure Pit #2)

= 101,543 cubic feet TOTAL

Waste Storage Pond 1 Volume = [(4 x sideslope? x depth®) / 3] + (sideslope x bottomlength x depth?) + (sideslope x
bottomwidth x depth?) + (bottomwidth x bottomlength x depth)

Bottom Length: Bottom Width:
Design Full Depth: 9.7 feet, Overflow Depth: 10.7 feet
Side Slopes: __ 3 :1and _3 , End Slopes: 3 :1land 3:1

Note: Inside slopes for earthen pits or lagoons will be at least 2:1.

Earthen Storage Pit or Lagoon Capacity: 100,065 _ cubic feet

Waste Storage Pond 2 Volume = [(4 x sideslope? x depth®) / 3] + (sideslope x bottomlength x depth?) + (sideslope x
bottomwidth x depth?) + (bottomwidth x bottomlength x depth)

Bottam Length: Bottom Width:
Design Full Depth: 12.2 feet, Overflow Depth: 13.2 feet

Side Slopes: ___ 3 :land __ 3 , End Slopes: 3 :land 3:1

Note: Inside slopes for earthen pits or lagoons will be at least 2:1.

Earthen Storage Pit or Lagoon Capacity: 214,498 cubic feet

NOTE: A minimum of 1.0 foot of freeboard is required for uncovered storage.

TOTAL STORAGE PROVIDED: 416,106 cubic feet

NOTE: The Total Storage Provided will meet or exceed the Minimum Storage Requirement {item o) from Waste Productions
Calculation
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2018 Pond 1 Maximum Split Application Rate Table — Read left to right across for each field. Page 1

. Maximum Application Rates in Gallons Per Acre and Gallons Per Field Annual Maximums* | Yearly

1% Timing Wmdow N e Tlmmg Wlndow : , 3™ Timing 1000 1000

. Winter = ' 3 ‘Spring } Window Summer Gallons Gallons P

Field Acres | Source November 1= February 28 March 1- June 30 - July 1 ~ October 31 ‘ Acre Field Index
s H1 | 7‘.3‘ ; } ; ”   1‘4 500/;c ) 32 850/f|eld»- 4,000/ac 29,200/field "8.55 ‘62;05, , 20
H2 6.0 : “‘4500/ac 27 000/f‘eld«3 | 4,000/ac | 24,000/field 8.5 51.0 24
| 'H3 '13;-6 v.4,50,0/a'c _.51,200/fie|q | 4;000/ac 54,400/fie|d 8.5 11560 | 44
H4 6.8 . ,g,st/ac .30,§;lefieldf: 4,000/ac | 27,200/field 85 ' 57.80 24
“H7 | 643 : ’é;oQo/"‘ac <§8§;8067ﬂ§|d'. 6,000/ac | 385,800/field | 120 | 771.60 | 61
H8 8.6 HP1 B 's,oéq/ac ss;gbdlfield. 8,000/ac | 68,800/field | 160 | 137.60 | 34
Ho | 355 HP1 'g,sop/é_c 230,750/field | 6,500/ac | 230,750/field | 13.0 461.50 54
H10 29.3 HP ;:';"; - 8,000/ac | 234,400/field | 8,000/ac | 234,400/field | 16.0 468.80 34
H11 142 | HP1 R i 4,5q0/a& ,63,_900/fi'eld' 4,000/ac | 56,800/field 8.5 120.70 21
H12 | 114 HP v;‘ 7,000/a¢. "79,~$00/ﬁe|d 7,000/ac | 79,800/field 140 | 159.60 63
. HI13 | 50.9 Y ; 4;sob/acf ".-2<‘29;‘050/ﬁeld‘ 4,500/ac | 229,050/field 9.0 458.10 24
H14 8.1 4;500/;c 135»,;459/fie|d. 4,500/ac | 36,450/field 9.0 72.90 22
}'H:I;S ‘ 37.5 4;50"o/ac »~~15§,750/ﬁeld 4,000/ac | 150,000/field 8.5 ‘318.75 26
H16 15.2 | 4 500/ac‘~; . f‘58“,400/fiield‘. 4,000/ac so,éoolfield 8.5 129,20 35
H17 319 8 000/ac - 1255;2od/lﬂeld 8,000/ac | 255,200/field 16.0 510.40 53

*Annual Mammums lf apphed durlng the approprlate tlmlng windows.




Planner:

Monica Hancock

Arkansas Nutrient Managemnt Planner with 2009 Pl (Beta draft ver 09162015)

Plan Description:

2018 C & H Application Rates

|Date:

[3/172018

Beta Test Version for Use by Select Planners working with Author. This worksheet is intended to assist in the writing of Nutrient Management Plans for the application of manure to pasture
and hay land. To do this, the worksheet estimates the litter production for the farm, estimates the P Index risk value for the defined conditions of each field, assists with the allocation of nutrients
to the various receiving fields, and estimates the amount of litter available for off farm use. This worksheet is the result of an effort to develop a reliable training/planning tool faithful to the 2009

Arkansas P Index developed by a multi-agency effort. However, no guarantees are made, and any observed problems or suggestions for improvement should be directed to Karl VanDevender at

kvan@uaex.edu.

Nutrient Source and Description Information
Manure Source Source Type Amount Available N Concentration P205 Concentration K20 Concentration Water Extractable P Alum
HP 1 Feb 2018 Liquid Manure 1 1000 gal 21.6 1b/1000 gal 28.3 Ib/1000 gal 17.6 ib/1000 gal 1.20 1b/1000 gal No
HP 2 Feb 2018 Liguid Manure 1 1000 gal 8.3 1b/1000 gal 2.6 1b/1000 gal 15.2 Ib/1000 gal 0.70 1b/1000 gal No
Nutrient Loss and Mineralization Factors
N P205 K20
Manure Source Storage Appl. Storage Appl. Storage Appl.
Losses (%) |Losses (%) |Losses (%) |Losses (%) |Losses (%) |Losses (%)
HP 1 Feb 2018 25%
HP 2 Feb 2018 25%
0
0
0
Estimated Plant Available Nutrients
Manure Source N P205 K20 Water Extractable P
Concentration Total (Ib) Concentration Total (Ib) Concentration Total (Ib) Concentration Total (Ib)
HP 1 Feb 2018 16.20 1b/1000 gal 16 28.30 1b/1000 gal 28 17.60 1b/1000 gal 18 1.20 1b/1000 gal 1.2
HP 2 Feb 2018 6.23 1b/1000 gal 6 2.60 1b/1000 gal 3 15.20 1b/1000 gal 15 0.70 Ib/1000 gal 0.7
0
0
0
22 31 33 2
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Beta 2018 C H Phosphorous Index Application Rates.xlsx Planning

Arkansas Nutrient Managemnt Planner with 2009 Pl (Beta draft 11202017)

Planner:

Monica Hancock

Plan Description:

2018 C & H Starting Application Rates 3/1/2018

Beta Test Version for Use by Select Planners working with Author. This worksheet is intended to assist in the writing

of Nutrient Management Plans for the application of manure to pasture and hay land. To do this, the worksheet estimates
the litter production for the farm, estimates the P Index risk value for the defined conditions of each field, assists with the
allocation of nutrients to the various receiving fields, and estimates the amount of litter available for off farm use. This
worksheet is the result of an effort to develop a reliable training/planning tool faithful to the 2009 Arkansas P Index
developed by a multi-agency effort. However, no guarantees are made, and any observed problems or suggestions for
improvement should be directed to Karl VanDevender at kvandevender@uaex.edu. This version contains the Nov 2017
NRCS soils update.

- - - General Field Information - - -- - - General Field Information - - -- - - General Field Information - - -- - - General Field Information - - -- - - General Field Info
EiiaaSon s : Slope Gradient (%) Slope Length (ft)
; uffer i
Field Buffer |Appl Area| Soil Map
Total County Length : d
Annual Field e (ft) Widiivi| -wq LA Min Max Rep Used Min Max Rep Used
N
V:I:Je Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show Show Show Show Show
(+/-) (Column Default Value) Newton
20 -22 H1 Newton 15.60 15.60 42 3 8 5 5 15 75 45 45
24 -22 H2 Newton 17.00 17.00 43 8 20 14 14 15 30 20 20
44 -22 H3 Newton 13.60 13.60 48 0 3 2 2 1 75 45 45
24 -22 H4 Newton 8.80 8.80 43 8 20 14 14 15 30 20 20
61 -106 H7 Newton 74.30 74.30 48 0 3 2 2 15 75 45 45
34 -41 H8 Newton 15.50 15.50 51 2 5 2.5 2.5 15 75 45 45
54 -89 H9 Newton 41.20 41.20 50 0 3 2 2 15 75 45 45
34 -41 H10 Newton 33.20 33.20 51 2 5 2.5 2.5 15 75 45 45
21 -22 H11 Newton 20.70 20.70 43 8 20 14 14 15 30 20 20
63 -73 H12 Newton 23.70 23.70 50 0 3 2 Z 15 75 45 45
24 -154 H13 Newton 61.60 61.60 43 8 20 14 14 15 30 20 20
22 -154 H14 Newton 18.00 18.00 43 8 20 14 14 15 30 20 20
26 -22 H15 Newton 61.00 61.00 43 8 20 14 14 15 30 20 20
35 -22 H16 Newton 79.60 79.60 50 0 3 2 2 15 75 45 45
53 -41 H17 Newton 88.70 88.70 1 3 8 5 5 15 75 45 45
Farm Totals 572.50 572.50
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx Planning

Arkansas Nutrient Managgmnt

Planner: Monica Hancock
Plan Description: {2018 C & H Starting Application |
Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende!
NRCS soils update.
rmation - - -- - - General Field Information - - -- - - General Field Information - - -- - - General Field Information - - - A
e 15 Flooding Frequency = tlc ti
Predominate | o oo |onservation RUSLE 1|RUSLE 2| .. .
Total Data Base Vactati Ground Support Pasture Use ton/ / Diversion | Terrace Pond
Annual Field Def Used egetation Cover |Practices (P) (ton/ac) (ton/ac)
N efault
VPI Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show Show
alue
(+/-) (Column Default Value)
20 -22 H1 None None Grass 95-100 None Rotational Grazing 0.12 0.12
24 -22 H2 None None Grass 95-100 None Rotational Grazing 0.26 0.28
44 -22 H3 Occasional | Occasional Grass 95-100 None Rotational Grazing 0.05 0.05
24 -22 H4 None None Grass 95-100 None Rotational Grazing 0.26 0.28
61 -106 H7 Occasional | Occasional Grass 95-100 None Rotational Grazing 0.05 0.05
34 -41 H8 None None Grass 95-100 None Rotational Grazing 0.05 0.05
54 -89 H9 Occasional | Occasional Grass 95-100 None Rotational Grazing 0.05 0.05
34 -41 H10 None None Grass 95-100 None Rotational Grazing 0.05 0.05
21 -22 H11 None None Grass 95-100 None Rotational Grazing 0.26 0.28
63 -73 H12 Occasional | Occasional Grass 95-100 None Rotational Grazing 0.05 0.05
24 -154 H13 None None Grass 95-100 None Rotational Grazing 0.26 0.28
22 -154 H14 None None Crass 95-100 None Rotational Grazing 0.26 0.28
26 -22 H15 None None Grass 95-100 None Rotational Grazing 0.26 0.28
35 -22 H16 Occasional | Occasional Grass 95-100 None Rotational Grazing 0.05 0.05
53 -41 H17 None None GCrass 95-100 None Rotational Grazing 0.12 0.12
Farm Totals
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx Planning

Arkansas Nutrient Managemnt

Planner: Monica Hancock

Plan Description:  |2018 C & H Starting Application |

Beta Test Version for Use by Select Planners wori

of Nutrient Management Plans for the application of n

the litter production for the farm, estimates the P Inde

allocation of nutrients to the various receiving fields, 2

worksheet is the result of an effort to develop a reliabl

developed by a multi-agency effort. However, no guar

improvement should be directed to Karl VanDevende!

NRCS soils update.

dditional Best Management Practices - - - Nutrient Application Information - - -- - - Nutrient Application Information - - -- - - Nutrient App
EOlIR PR 15 Ripari Riari - - - Application Group 1 --- --- Application Group 1 --- --- Application Group 1 - - -
Filter | Grassed . AN L NPREAD . | | Fiasd
Total ; Fencing | Forest [Herbaceous N p205 | K20
Annual Field Strip | Waterway Buffer Cover Borders Timing | Appl Method | Nutrient Source | Bulk Rate Units

Pl N (Ib/ac) | (Ib/ac) | (Ib/ac)

Value Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show Show Show | Show | Show

(+/-) (Column Default Value) March-June| Surface HP 1 Feb 2018

20 -22 H1 March-June Surface HP 1 Feb 2018 4.50 1000 gallac| 73 127 79
24 -22 H2 March-June| Surface HP 1 Feb 2018 4.50 1000 gal/ac| 73 127 79
44 -22 H3 March-June| Surface HP 1 Feb 2018 4.50 1000 gal/ac| 73 127 79
24 -22 H4 March-June| Surface HP 1 Feb 2018 4.50 1000 gal/ac| 73 127 79
61 -106 H7 March-June| Surface HP 1 Feb 2018 6.00 1000 gal/lac| 97 170 106
34 -41 H8 March-June| Surface HP 1 Feb 2018 8.00 1000 gal/ac| 130 226 141
54 -89 H9 March-June Surface HP 1 Feb 2018 6.50 1000 gal/ac| 105 184 114
34 -41 H10 March-June| Surface HP 1 Feb 2018 8.00 1000 gal/ac| 130 226 141
21 -22 H11 March-June Surface HP 1 Feb 2018 4.50 1000 gallac| 73 127 79
63 -73 H12 March-June| Surface HP 1 Feb 2018 7.00 1000 gal/ac| 113 198 123
24 -154 H13 March-June| Surface HP 1 Feb 2018 4.50 1000 gal/ac| 73 127 79
22 -154 H14 March-June| Surface HP 1 Feb 2018 4.50 1000 gal/lac| 73 127 79
26 -22 H15 March-June Surface HP 1 Feb 2018 4.50 1000 gallac| 73 127 79
a5 -22 H16 March-June| Surface HP 1 Feb 2018 4.50 1000 gal/ac| 73 127 79
53 -41 H17 March-June| Surface HP 1 Feb 2018 8.00 1000 gal/ac| 130 226 141

Farm Totals

Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx Planning

Arkansas Nutrient Managemnt

Planner: Monica Hancock
Plan Description: 12018 C & H Starting Application |
Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende!
NRCS soils update.
lication Information - - -- - - Nutrient Application Information - - -- - - Nutrient Application Information - - - - - Nutrient Application Information - - -- - - Nutrient .
ipls shomn 15 - - - Application Group 2 - - - --- Application Group 2 - - - - - - Application Group 2 - - - - - - Application Group
Total
AnnualN Field SGurg)lg: C;r|o;gnsgueb Timing Mg?:;d Nutrient Source | Bulk Rate Units 4 DR K20 Sczrt())lg: C;:)r'o;grz;b Timing M':f:;d
Pl (Ib/ac) | (Ib/ac) | (Ib/ac)
Value Balance (Column Shown Value) Show Show Show Show Show Show Show Show | Show | Show | Show Show Show Show
(+/-) (Column Default Value) July-Oct | Surface | HP 1 Feb 2018
20 -22 H1 8 Low July-Oct | Surface | HP 1 Feb 2018 4.00 1000 gal/ac| 65 113 70 5 Low
24 -22 H2 9 Low July-Oct | Surface | HP 1 Feb 2018 4.00 1000 gal/ac| 65 113 70 6 Low
44 -22 H3 15 Low July-Oct | Surface | HP 1 Feb 2018 4.00 1000 gal/ac| 65 113 70 12 Low
24 -22 H4 9 Low July-Oct | Surface | HP 1 Feb 2018 4.00 1000 gal/ac| 65 113 70 6 Low
61 -106 H7 20 Low July-Oct | Surface | HP 1 Feb 2018 6.00 1000 gal/ac| 97 170 106 17 Low
34 -41 H8 15 Low July-Oct | Surface | HP 1 Feb 2018 8.00 1000 gal/ac| 130 226 141 11 Low
54 -89 H9 22 Low July-Oct | Surface | HP 1 Feb 2018 6.50 1000 gal/ac| 105 184 114 19 Low
34 -41 H10 15 Low July-Oct | Surface | HP 1 Feb 2018 8.00 1000 gal/ac| 130 226 141 11 Low
21 -22 H11 9 Low July-Oct | Surface | HP 1 Feb 2018 4.00 1000 gal/ac| 65 113 70 6 Low
63 -73 H12 23 Low July-Oct | Surface | HP 1 Feb 2018 7.00 1000 gal/ac| 113 198 123 20 Low
24 -154 H13 9 Low July-Oct | Surface | HP 1 Feb 2018 4.50 1000 gal/ac| 73 127 79 7 Low
22 -154 H14 9 Low July-Oct | Surface | HP 1 Feb 2018 4.50 1000 gal/ac 73 127 79 7 Low
26 -22 H15 9 Low July-Oct | Surface | HP 1 Feb 2018 4.00 1000 gal/ac| 65 143 70 6 Low
35 -22 H16 15 Low July-Oct | Surface | HP 1 Feb 2018 4.00 1000 gal/ac| 65 113 70 12 Low
58 -41 H17 23 Low July-Oct | Surface | HP 1 Feb 2018 8.00 1000 gal/ac] 130 226 141 9 Low
Farm Totals
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application

Arkansas Nutrient Managemnt

Planner: Monica Hancock

Plan Description: 12018 C & H Starting Application |
Beta Test Version for Use by Select Planners wori

of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, &
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende|
NRCS soils update.

Rates.xlsx

Planning

Application Information - - - - - Nutrient Application Information - - - - - Nutrient Application Information - - -- - - Nutrient Application Information - - -- - - Nutrient App
Clgkis Sowm 15 3------ Application Group 3 --- --- Application Group 3 - - - - - - Application Group 4 - - - - - - Application Group 4 - - - - - - Applicatio
Total
Annual Field Nutrient Source | Bulk Rate Units S RS, | K20 SC?Jr;n;);: (irf;zrz;b Timing M'zfr?;d Nutrient Source | Bulk Rate Units iy
Pl N (Ib/ac) | (Ib/ac)| (Ib/ac) (Ib/ac)
Balance (Column Shown Value) Show Show Show Show | Show [ Show | Show Show Show Show Show Show Show Show
Value
(+/-) (Column Default Value)
20 -22 H1
24 -22 H2
44 -22 H3
24 -22 H4
61 -106 H7
34 -41 H8
54 -89 H9
34 -41 H10
21 -22 H11
63 -73 H12
24 -154 H13
22 -154 H14
26 -22 H15
35 -22 H16
53 -41 H17
Farm Totals
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx Planning

Arkansas Nutrient Managemnt

Planner: Monica Hancock

Plan Description: {2018 C & H Starting Application |

Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende!
NRCS soils update.

) jication Information - - - Soil Test P and Soil Sub PI e Total =
Fielcs Shown 15 h Group 4 - - - Apiication Jeton Soil + Applications Application Rate To
. Soil Sub
Total m | Ib/ac |Soil Sub PI
sl - P205 | K20 | Group |Group Sub| PP Range |App Sub| App Sub |Total PI| Range | - N aisc) © | P205 (e
Sub PI| Pl Range Pls Sum |PIs Range| Value
Pl N (Ib/ac) | (Ib/ac)
Balance (Column Shown Value) Show | Show | Show Show Show | Show| Show Show Show Show Show Show Show Show
Value
(+/-) (Column Default Value)
20 -22 H1 87 116 7 Low 13 Low 20 Low 138 241
24 -22 H2 104 138 9 Low 15 Low 24 Low 138 241
44 -22 H3 118 157 17 Low 24 Low 44 Medium 138 241
24 -22 H4 109 145 9 Low 15 Low 24 Low 138 241
61 -106 H7 165 219 24 Low 37 Medium 61 Medium 194 340
34 -41 H8 101 134 8 Low 26 Low 34 Medium 259 453
54 -89 H9 89 118 13 Low 41 Medium 54 Medium 211 368
34 -41 H10 100 133 8 Low 26 Low 34 Medium 259 453
21 -22 H11 65 86 6 Low 15 Low 21 Low 138 241
63 -73 H12 138 184 20 Low 43 Medium 63 Medium 227 396
24 -154 H13 88 117 8 Low 16 Low 24 Low 146 255
22 -154 H14 65 86 6 Low 16 Low 22 Low 146 255
26 -22 H15 132 176 11 Low 15 Low 26 Low 138 241
35 -22 H16 58 Tk 8 Low 27 Low 35 Medium 138 241
53 -41 H17 87 116 11 Low 42 Medium 53 Medium 259 453
Farm Totals
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx

Arkansas Nutrient Managemnt

Planner:

Monica Hancock

Plan Description:

2018 C & H Starting Application |

Beta Test Version for Use by Select Planners worl

of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende!
NRCS soils update.

Planning

Fields Shown

Per Acre Nutrient Budget

- - - Per Field Nutrient Budget

- - - - Per Field

15 tals Nutrient Recommendation Surpluses / Deficits (+/-) Application Rate Totals
Total
Annual Field K20 (Ib/ac) N (Ib/ac) P205 (Ib/ac) | K20 (Ib/ac) N (Ib/ac) P205 (Ib/ac) | K20 (Ib/ac) N (Ib/field) |P205 (lb/field) | K20 (Ib/field)
N
VP| Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show
alue
(+/-) (Column Default Value)
20 -22 H1 150 160 0 0 -22 241 150 2,148 3,753 2,334
24 -22 H2 150 160 0 0 -22 241 150 2,341 4,089 2,543
44 -22 H3 150 160 0 60 -22 241 90 1,873 3,271 2,035
24 -22 H4 150 160 0 40 -22 241 110 1,212 2:117 1,316
61 -106 H7 211 300 0 300 -106 340 -89 14,444 25,232 15,692
34 -41 H8 282 300 0 300 -41 453 -18 4,018 7,018 4,365
54 -89 H9 229 300 0 250 -89 368 -21 8,677 15157 9,427
34 -41 H10 282 300 0 250 -41 453 32 8,605 15,033 9,349
21 -22 H11 150 160 0 0 -22 241 150 2,850 4,979 3,097
63 -73 H12 246 300 0 0 -73 396 246 5375 9,390 5,840
24 -154 H13 158 300 0 200 -154 255 -42 8,981 15,690 9,757
22 -154 H14 158 300 0 250 -154 255 -92 2,624 4,585 2,851
26 -22 H15 150 160 0 0 -22 241 150 8,400 14,674 9,126
<l -22 H16 150 160 0 40 -22 241 110 10,961 19,148 11,908
59 -41 H17 282 300 0 300 -41 453 -18 22,991 40,163 24,978
Farm Totals 105,500 184,300 114,617
Available 22 31 33
-105,478 -184,269 -114,585

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx Planning
Arkansas Nutrient Managemnt
Planner: Monica Hancock
Plan Description:  [2018 C & H Starting Application |
Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, 2 )
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende|
NRCS soils update.
- - - Manure Distribution Summary, Grouped by Source, Appl T
Nutrient Budget - - - - - - Per Field Nutrient Budget - - - - - - Per Field Nutrient Budget - - -
Fields Shown y : ) :
15 Nutrient Recommendation (Ib/field) Surpluses / Deficits (+/-) March-June
Tl Per Per Per
Annual Field N (Ib/field) |P205 (Ib/field)| K20 (Ib/field) | N (Ib/field) |P205 (Ib/field)| K20 (Ib/field) » Appl Pl
N Acre Field Acre
VP| Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show
alue
(+/-) (Column Default Value)
20 -22 H1 2,496 0 0 -348 3,753 2,334 4.50 70.20 8 4.00
24 -22 H2 2,720 0 0 -379 4,089 2,543 4.50 76.50 9 4.00
44 -22 H3 2,176 0 816 -303 3,271 1,219 4.50 61.20 15 4.00
24 -22 H4 1,408 0 352 -196 2417 964 4.50 39.60 9 4.00
61 -106 H7 22,290 0 22,290 -7,846 25,232 -6,598 6.00 445.80 20 6.00
34 -41 H8 4,650 0 4,650 -632 7,018 -285 8.00 124.00 15 8.00
54 -89 H9 12,360 0 10,300 -3,683 15;157 -873 6.50 267.80 22 6.50
34 -41 H10 9,960 0 8,300 -1,355 15,033 1,049 8.00 265.60 15 8.00
21 -22 H11 3,312 0 0 -462 4,979 3,097 4.50 93.15 9 4.00
63 -73 H12 7,110 0 0 -1,735 9,390 5,840 7.00 165.90 23 7.00
24 -154 H13 18,480 0 12,320 -9,499 15,690 -2,563 4.50 277.20 9 4.50
22 -154 H14 5,400 0 4,500 -2,776 4 585 -1,649 4.50 81.00 9 4.50
26 -22 H15 9,760 0 0 -1,360 14,674 9,126 4.50 274.50 9 4.00
35 -22 H16 12,736 0 3,184 -1,775 19,148 8,724 4.50 358.20 15 4.00
53 -41 H17 26,610 0 26,610 -3,619 40,163 -1,632 8.00 709.60 23 8.00
Farm Totals 141,468 0 93,322 -35,968 184,300 21,295 3310.25
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx

Arkansas Nutrient Managemnt

Planner:

Monica Hancock

Plan Description:

2018 C & H Starting Application |

Beta Test Version for Use by Select Planners wori

of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevendel
NRCS soils update.

Planning

ime, Field - - -- - - Manure Distribution Summary, Grouped by Source, Appl Time, Field - - - - - - Manure Distribution Summary, Grouped by Source, Appl Time
HP 1 Feb 2018
1000 gal
iR Show 15 July-Oct Nov-Feb Annual March-June
Total
. Per Per Per Per Per Per Per
AnnuaIN o Field AppLEL Acre Field ARpEFL Acre Field . i Acre Field
VPI Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show
alue
(+/-) (Column Default Value)

20 -22 H1 62.40 5 8.50 132.60 13.00

24 -22 H2 68.00 6 8.50 144.50 15.00

44 -22 H3 54.40 12 8.50 115.60 27.00

24 -22 H4 35.20 6 8.50 74.80 15.00

61 -106 H7 445.80 17 12.00 891.60 37.00

34 -41 H8 124.00 11 16.00 248.00 26.00

54 -89 H9 267.80 19 13.00 535.60 41.00

34 -41 H10 265.60 11 16.00 531.20 26.00

21 -22 H11 82.80 6 8.50 175.95 15.00

63 -73 H12 165.90 20 14.00 331.80 43.00

24 -154 H13 277.20 7 9.00 554.40 16.00

22 -154 H14 81.00 7 9.00 162.00 16.00

26 -22 H15 244.00 6 8.50 518.50 15.00

35 -22 H16 318.40 12 8.50 676.60 27.00

53 -41 H17 709.60 19 16.00 1419.20 42.00

Farm Totals 3202.10 6512.35
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx

Arkansas Nutrient Managemnt
Planner: Monica Hancock
Plan Description: {2018 C & H Starting Application |
Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, &
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende!
NRCS soils update.

Planning

, Field - - - - - Manure Distribution Summary, Grouped by Source, Appl Time, Field - - - - - - Manure Distribution Summary, Grouped by Source, Appl Time, Fie
HP 2 Feb 2018
1000 gal
s Bhown 15 July-Oct Nov-Feb Annual
Total
: Per Per Per Per Per Per
A”““a'N s it Acre Field By Acre Field gt Acre Field AP
VPI Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show
alue
(+/-) (Column Default Value)
20 -22 H1
24 -22 H2
44 -22 H3
24 -22 H4
61 -106 H7
34 -41 H8
54 -89 H9
34 -41 H10
21 -22 H11
63 -73 H12
24 -154 H13
22 -154 H14
26 -22 H15
35 -22 H16
53 -41 H17
Farm Totals
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx Planning

Arkansas Nutrient Managemnt

Planner: Monica Hancock
Plan Description:  [2018 C & H Starting Application |
| Beta Test Version for Use by Select Planners wori
| of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende!
NRCS soils update.
dd - - - - - - Manure Distribution Summary, Grouped by Source, Appl Time, Field - - - - - - Manure Distribution Summary, Grouped by Source, Appl Time, Field -
Sources
A 15 March-June July-Oct Nov-Feb
Total
3 Per Per Per Per Per Per Per
A""“a'N ekl Acre Field PPl Acre Field pEm Acre Field AppiFt Acre
VPI Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show 2
alue
(+/-) (Column Default Value)
20 -22 H1
24 -22 H2
44 -22 H3
24 -22 H4
61 -106 H7
34 -41 H8
54 -89 H9
34 -41 H10
21 -22 H11
63 -73 H12
24 -154 H13
22 -154 H14
26 -22 H15
35 -22 H16
53 -41 H17
Farm Totals
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xIsx

Arkansas Nutrient Managemnt

Planner:

Monica Hancock

Plan Description:

2018 C & H Starting Application |

Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende!
NRCS soils update.

Planning

Manure Distribution Summary, Grouped by Source, Appl Time, Field - - - -

Fighi Shown 15 Annual March-June July-Oct Nov-Feb
Total
. Per Per Per Per Per Per Per
AnnuaIN ol Field AR Acre Field Appl 1 Acre Field APRLFl Acre Field
VPI Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show
alue
(+/-) (Column Default Value)

20 -22 H1

24 -22 H2

44 -22 H3

24 -22 H4

61 -106 H7

34 -41 H8

54 -89 H9

34 -41 H10

21 -22 H11

63 -73 H12

24 -154 H13

22 -154 H14

26 -22 H15

35 -22 H16

53 -41 H17

Farm Totals
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx

Arkansas Nutrient Managemnt

Planner:

Monica Hancock

Plan Description:

2018 C & H Starting Application |

Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n

the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevendei
NRCS soils update.

Planning

- - Manure Distribution Summary, Grouped by Source, Appl Time, Field

Rl Shown 15 Annual March-June July-Oct
Total
i Per Per Per Per Per Per
A"”“a'N 2 ApgUFY Acre Field il Acre Field Hpgl Pl Acre Field Applit
H Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show
Value
(+/-) (Column Default Value)
20 -22 H1
24 -22 H2
44 -22 H3
24 -22 H4
61 -106 H7
34 -41 H8
54 -89 H9
34 -41 H10
21 -22 H11
63 -73 H12
24 -154 H13
22 -154 H14
26 -22 H15
a5 -22 H16
53 -41 H17
Farm Totals
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx

Arkansas Nutrient Managemnt

Planner: Monica Hancock

Plan Description: |2018 C & H Starting Application |
Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende!
NRCS soils update.

Planning

Manure Distribution Summary, Grouped by Source, Appl Time, Field - - - - - - Manure Distribution Summary, Grouped by Source, Appl Time, Field - - - - - - Manu
Annual Appl Totals
Dry Liquid
Fields Shown & Nov-Feb P ton 1000 gal
Total
" Per Per Per Per Per Per Per Per
A”””a'N Fesid Acre Field 2pLFl Acre Field APl Acre Field | "PPIP! | Acre Field APpLE
VPI Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show | Show Show Show
alue
(+/-) (Column Default Value)
20 -22 HA1 8.50 132.60 13
24 -22 H2 8.50 144.50 15
44 -22 H3 8.50 115.60 27
24 -22 H4 8.50 74.80 15
61 -106 H7 12.00 891.60 37
34 -41 H8 16.00 248.00 26
54 -89 H9 13.00 535.60 41
34 -41 H10 16.00 531.20 26
21 -22 H11 8.50 175.95 15
63 -73 H12 14.00 331.80 43
24 -154 H13 9.00 554.40 16
22 -154 H14 9.00 162.00 16
26 -22 H15 8.50 518.50 15
35 -22 H16 8.50 676.60 27
53 -41 H17 16.00 [ 1419.20 42
Farm Totals 6512.35
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx Planning

Arkansas Nutrient Managemnt

Planner: Monica Hancock
Plan Description: (2018 C & H Starting Application |
| Beta Test Version for Use by Select Planners wori
| of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende!
i NRCS soils update.
- - - Manure Distribution Summary, Grouped by Appl Time, Source, Field - - - - -
Annual Application Time | | [ | | |
Annual Total Pl =
e Total Soil only P Soil + Applications HP 1 Feb 2018 HP 2 Feb 2018
15 1000 gal 1000 gal
ATotaII Field Aol Pl Assoc. Appl P Val PIR Total PI PIR Per Per Aol PI Per Per Appl PI Per
nud N e PP Time e ange | vaiue ange Acre Field PP Acre Field pp Acre
& Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show Show Show Show
Value
(+/-) (Column Default Value)
20 -22 H1 13 March-June . Low 20 Low
24 -22 H2 15 March-June 9 Low 24 Low
44 -22 H3 27 March-June 17 Low 44 Medium
24 -22 H4 15 March-June 9 Low 24 Low
61 -106 H7 37 March-June 24 Low 61 Medium
34 -41 H8 26 March-June 8 Low 34 Medium
54 -89 H9 41 March-June 13 Low 54 Medium
34 -41 H10 ; 26 March-June 8 Low 34 Medium
21 -22 H11 15 March-June 6 Low 21 Low
63 -73 H12 43 March-June 20 Low 63 Medium
24 -154 H13 16 March-June 8 Low 24 Low
22 -154 H14 16 March-June 6 Low 22 Low
26 -22 H15 15 March-June 11 Low 26 Low
35 -22 H16 27 March-June 8 Low 35 Medium
53 -41 H17 42 March-June 11 Low 99 Medium
Farm Totals
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx

Arkansas Nutrient Managemnt

Planner:

Monica Hancock

Plan Description:

2018 C & H Starting Application |

Beta Test Version for Use by Select Planners wori

of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, &
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende!
NRCS soils update.

Planning

- Manure Distribution Summary, Grouped by Appl Time, Source, Field - - - - - - Manure Distribution Summary, Grouped by Appl Time, Source, Field - - - - - - Manu
I | | [ I I I |
Nov-Feb :
All Sources
Fields Shown o ton 1000 gal
ATotaII Field Per Aopl Pl Per Per Aol PI Per Per Aol Pl Per Per Aol Pl Per Per Aol PI
nia & o Field op Acre Field PP Acre Field PP Acre Field P Acre Field PP
i Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show Show Show Show Show
Value
(+/-) (Column Default Value)
20 -22 H1
24 -22 H2
44 -22 H3
24 -22 H4
61 -106 H7
34 -41 H8
54 -89 H9
34 -41 H10
21 -22 H11
63 -73 H12
24 -154 H13
22 -154 H14
26 -22 H15
35 -22 H16
53 -41 H17
Farm Totals
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xIsx Planning

Arkansas Nutrient Managemnt

Planner: Monica Hancock
Plan Description:  |2018 C & H Starting Application |
Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
} allocation of nutrients to the various receiving fields, &
| worksheet is the result of an effort to develop a reliabl
| developed by a multi-agency effort. However, no guar
| improvement should be directed to Karl VanDevendel
| NRCS soils update.
% re Distribution Summary, Grouped by Appl Time, Source, Field - - - - - - Manure Distribution Summary, Grouped by Appl Time, Source, Field - - - - - - Manure Dis
| I | | | [ [ | | | | | I [ |
| March-June
HP 1 Feb 2018 HP 2 Feb 2018
e i Total 1000 gal 1000 gal
ATotall Field Aol Pl Per Per Aol PI Per Per Aopl Pl Per Per Aopl Pl Per Per Aopl Pl Per
nnua - e pp Acre Field PP Acre Field PP Acre Field PP Acre Field PP Acre
VPI Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show Show Show Show Show
alue
(+/-) (Column Default Value)
20 -22 H1 4.50 70.20 8
24 -22 H2 4.50 76.50 9
44 -22 H3 4.50 61.20 15
24 -22 H4 4.50 39.60 9
61 -106 H7 6.00 445.80 20
34 -41 H8 8.00 124.00 15
54 -89 H9 6.50 267.80 22
34 -41 H10 8.00 265.60 15
21 -22 H11 4.50 93.156 9
63 -73 H12 7.00 165.90 23
24 -154  [H13 4.50 277.20 9
22 -154  [H14 4.50 81.00 9
26 -22 H15 4.50 274.50 9
35 -22 H16 4.50 358.20 15
53 -41 H17 8.00 709.60 23
Farm Totals 3310.25
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx

Arkansas Nutrient Managemnt
Planner: Monica Hancock
Plan Description:  |2018 C & H Starting Application |
Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, &
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevendel
NRCS soils update.

Planning

------ Manure Distribution Summary, Grouped by Appl Time, Source, Field

Manure Distributic

tribution Summary, Grouped by Appl Time, Source, Field
[

All Sources HP 1 Feb 2018 HP 2 Feb 20°
ki i ton 1000 gal Total 1000 gal 1000 gal
ATotaII Field Per Aopl P Per Per Aopl Pl Per Per Aopl Pl Aopl Pl Per Per Aopl Pl Per Per
L = e Field P Acre Field PP Acre Field PP P Acre Field P Acre Field
v i Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show Show Show Show Show
alue
(+/-) (Column Default Value)
20 -22 H1 4.50 70.20 8 8 4.00 62.40 5
24 -22 H2 4.50 76.50 9 9 4.00 68.00 6
44 -22 H3 4.50 61.20 15 15 4.00 54.40 12
24 -22 H4 4.50 39.60 9 9 4.00 35.20 6
61 -106 H7 6.00 445.80 20 20 6.00 445.80 17
34 -41 H8 8.00 124.00 15 15 8.00 124.00 14
54 -89 H9 6.50 267.80 22 22 6.50 267.80 19
34 -41 H10 8.00 265.60 15 15 8.00 265.60 11
21 -22 H11 4.50 93.15 9 9 4.00 82.80 6
63 -73 H12 7.00 165.90 23 23 7.00 165.90 20
24 -154 H13 4.50 277.20 9 9 4.50 277.20 7
22 -154 H14 4.50 81.00 9 9 4.50 81.00 7
26 -22 H15 4.50 274.50 9 9 4.00 244.00 6
35 -22 H16 4.50 358.20 15 15 4.00 318.40 12
53 -41 H17 8.00 709.60 23 23 8.00 709.60 19
Farm Totals 3310.25 3202.10
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx Planning
Arkansas Nutrient Managemnt
Planner: Monica Hancock
Plan Description:  |2018 C & H Starting Application |
Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevende!
NRCS soils update.
n Summary, Grouped by Appl Time, Source, Field - - - - - - Manure Distribution Summary, Grouped by Appl Time, Source, Field - - - - - - Manure Distribution Sun
[ | [ | [ [ | [ [ |
July-Oct
All Sources
Fields Shown
15 ton
ATotaI | Field Appl Pl Per Per Aol PI Per Per Aopl Pl Per Per At Pi Per Per Aopl Pl Per
L “ - PP Acre Field PP Acre Field P Acre Field PP Acre Field P Acre
VPI Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show Show Show Show Show
alue
(+/-) (Column Default Value)
20 -22 H1 4.00
24 -22 H2 4.00
44 -22 H3 4.00
24 -22 H4 4.00
61 -106 H7 6.00
34 -41 H8 8.00
54 -89 H9 6.50
34 -41 H10 8.00
21 -22 H11 4.00
63 -73 H12 7.00
24 -154 H13 4.50
22 -154 H14 4.50
26 -22 H15 4.00
35 -22 H16 4.00
53 -41 H17 8.00
Farm Totals
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xIsx Planning

Arkansas Nutrient Managemnt

Planner: Monica Hancock
Plan Description: (2018 C & H Starting Application |
Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n
the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevendel
NRCS soils update.
mary, Grouped by Appl Time, Source, Field - - - - - - Manure Distribution Summary, Grouped by Appl Time, Source, Field - - - - - - Manure Distribution Summary
[
Annual
HP 1 Feb 2018 HP 2 Feb 2018
ke St " 1000 gal Total 1000 gal 1000 gal
ATotaI I Field Per Appl PI Aopl Pl Per Per Aopl Pl Per Per Aol PI Per Per Aopl Pl Per Per
LUl 5 » Field PP PP Acre Field PP Acre Field P Acre Field P Acre Field
£y Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show Show Show Show Show
Value
(+/-) (Column Default Value)
20 -22 H1 62.40 5 5 8.50 132.60 13.00
24 -22 H2 68.00 6 6 8.50 144.50 15.00
44 -22 H3 54.40 12 12 8.50 115.60 27.00
24 -22 H4 35.20 6 6 8.50 74.80 15.00
61 -106 H7 445.80 17 17 12.00 891.60 37.00
34 -41 H8 124.00 11 11 16.00 248.00 26.00
54 -89 H9 267.80 19 19 13.00 535.60 41.00
34 -41 H10 265.60 11 11 16.00 531.20 26.00
21 -22 H11 82.80 6 6 8.50 175.95 15.00
63 -73 H12 165.90 20 20 14.00 331.80 43.00
24 -154 H13 277.20 7 7 9.00 554.40 16.00
22 -154 H14 81.00 7 7 9.00 162.00 16.00
26 -22 H15 244.00 6 6 8.50 518.50 15.00
35 -22 H16 318.40 12 12 8.50 676.60 27.00
53 -41 H17 709.60 19 19 16.00 1419.20 42.00
Farm Totals 3202.10 6512.35
Available

Surpluses/Deficits (+/-)
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Beta 2018 C H Phosphorous Index Application Rates.xlsx

Arkansas Nutrient Managemnt

Planner:

Monica Hancock

Plan Description:

2018 C & H Starting Application |

Beta Test Version for Use by Select Planners wori
of Nutrient Management Plans for the application of n

the litter production for the farm, estimates the P Inde
allocation of nutrients to the various receiving fields, a
worksheet is the result of an effort to develop a reliabl
developed by a multi-agency effort. However, no guar
improvement should be directed to Karl VanDevendel
NRCS soils update.

Planning

Grouped by Appl Time, Source, Field - - - - - -

Manure Distribution Summary, Grouped by Appl Time, Source, Field - - -

Annual Appl Totals

| Dry Liquid

|

| Fields Shown ton 1000 gal ol

| 15

\ Total

1 : Per Per Per Per Per Per

| AnnualN Field Appl PI Acre Field Appl PI Acre Field Appl PI Acro Field Appl PI Appl P1

| VPI Balance (Column Shown Value) Show Show Show Show Show Show Show Show Show Show Show

| alue

(+/-) (Column Default Value)
20 -22 H1 8.50 132.60 13 13
24 -22 H2 8.50 144.50 15 15
44 -22 H3 8.50 115.60 27 27
24 -22 H4 8.50 74.80 15 15
61 -106 H7 12.00 891.60 37 37
34 -41 H8 16.00 248.00 26 26
54 -89 H9 13.00 535.60 41 41
34 -41 H10 16.00 531.20 26 26
21 -22 H11 8.50 175.95 15 15
63 -73 H12 14.00 331.80 43 43
24 -154 H13 9.00 554.40 16 16
22 -154 H14 9.00 162.00 16 16
26 -22 H15 8.50 518.50 16 15
35 -22 H16 8.50 676.60 27 27
53 -41 H17 16.00 1419.20 42 42
Farm Totals 6512.35
Available

Surpluses/Deficits (+/-)
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Section D. Fields Targeted for Phosphorus Based Manure Management

Operator Name _ C&H Hog Farms

Date __04/05/2018

Rev. May 2012

Based on current soil test results, there are no fields at this time that are identified as having high
and/or very high soil phosphorus (P) levels. Refer to the previous page, including Table 1, for
manure management guidelines to avoid further or unnecessary phosphorus buildup. Other
management options are also available for consideration.

Sprdsht. | FieldID1/ |  Legal Description Acres Soil Phosphorus Test 2/ Date
Line |(Tract & Field)| Section| Twp. | Range | Available | Mehlich 3 Tested
(PPM)

1/ Place an asterisk (*) next to fields not owned by operator.
2/ An increase or decrease in phosphorus levels should be monitored with future soil tests to determine

any needed manure application rate adjustments.
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Inventory of Water Wells

Required Setback Distance

Well From Well For Manure
Field Location Depth | Use of Well 1/ Application (Ft.)
ID Legal Ft.
(Legal) (Ft) Distance From |State Rule
Field
SW/4 of, Sec 25, Private NA
4 T15N,R20W 846 100
10 SE/4 of, Sec 35 Private NA '
T15N,R20W 700 100
SW/4, Sec 35, Private NA
14 T15N,R20W 1035 100
7 E 1/2,Sec 26, T15N,R20W | 325 Private 1,200 100
E 172, 665

1/ Well Use Categories:

- Producer (Owned)
- Private

- Public

- Irrigation
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C&H Hog Farms
Newton County, AR ' May 25, 2012

SECTION F. Land Treatment Information and Land Application Maps
The following Information is attached
1. Waste Utilization Sumfnary Spreadsheet
2. Overall Site Map
3. WQRA Maps

4. Soil Survey Maps



C & H Hog Farms
Newton County, AR

F.1 Waste Utilization Summary Spreadsheet

Field ID Acreage |Setbacks Useable Quarter Section |Township| Range | County Owner of Land
Area Acreage Land -
(Acres) (Acres) (Acres) Use
1 19.7 4.1 15.6 Grassland |SW 1/4 25 15N 20W | Newton Jason Henson
2 19.3 2.3 17.0 Grassland |SW 1/4 25 15N 20W | Newton Jason Henson
3 15.9 23 13.6 Grassland |SW 1/4 25 15N 20W | Newton Charles Campbell
4 10.4 1.6 8.8 Grassland |[NW 1/4 36 15N 20W | Newton Jason Henson
5 24.9 1.2 23.8 Grassland |NE 1/4 26 15N 20W | Newton Sean Crickets/Rickets
6 36.6 2.1 34.5 Grassland [NE1/4 26 15N 20W | Newton William Rickets/Crickets
7 79.8 5.5 74.3 Grassland |E 172 26 15N 20W | Newton E.G. Campbell
8 15.5 0.0 15.5 Grassland |NE 1/4 35 15N 20W | Newton Charles Campbell
9 451 3.9 41.2 Grassland |NE 1/4 35 15N 20W | Newton Charles Campbell
10 34.3 1.2 33.2 Grassland |NE 1/4 35 15N 20W | Newton Billy Cheatham
11 20.7 0.0 20.7 Grassland [N 1/2 35 15N 20W | Newton Billy Cheatham
12 28.7 5.1 23.7 Grassland |SE 1/4 35 15N 20W | Newton Robby Flud
13 66.9 5.3 61.6 Grassland [|S1/2&N1/2 35&2 15N&14N| 20W | Newton Charles Campbell
14 18.0 0.0 18.0 Grassland |SW1/4 35 15N 20W | Newton Charles Campbell
15 66.3 5.3 61.0 Grassland |NW 1/4 2 14N 20W | Newton Clayel Criner
16 79.6 0.0 79.6 Grassland All &SE 1/4 2&3 15N&14N| 20W | Newton Barbara Hefley
17 88.7 0.0 88.7 Grassland |NE 1/4&S 1/2 3&34 15N&14N| 20W | Newton Jason Criner
Total 670.4 39.7 630.7

DeHaan, Grabs Associates, LLC

Mandan, ND Dodge City KS

10.C.1
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[ GENERAL NOTES \\
SCALE, FEET
0 250 500 750 1,000

LEGEND
2 Arkanao—Moko complex, 8 to 20 percent
slopes
3 Arkana—Moko complex, 20 to 40 percent
slopes
6 Ceda-—Kenn complex, frequently flooded
7 Clarksville very cherty silt loam, 20 to 50
percent slopes
8 Eden—Newnata complex, 8 to 20 percent
slopes
9 Eden—Newnata complex, 20 to 40 percent
slopes
15 Enders—Leesburg stony loams, 8 to 20
percent slopes
16 Enders—Leesburg stony loams, 20 to 40
percent slopes No. Revision /Issue Date
igrgi:l:o;gs;: outcrop complex, 15 to 50 ('—DeHoon_, Grabs N
37 Nella—Steprock complex, 8 to 20 percent gﬁf,g%{g,g,ss' luc
s o TR
38 Nella—Steprock—Mountainburg very stony \——— G acranadeiis cor
loams, 20 to 40 percent slopes
39 Nella—Steprock—Mountainburg very stony i C&H HOG FARMS )
loams, 40 to 60 percent slopes GESTATION-FARROWING FARM
42 Noark very cherty silt loam, 3 to 8 percent
slopes SECTION 25 AND 36, T 18 N, R20W
43 Noark very cherty silt loam, 8 to 20 percent NEWTON COUNTY, AR
slopes
44 Noark very cherty silt loam, 20 to 40
percent slopes & FIELDS 1-4 r
48 Razort loam, occasionally flooded
50 Spadra loam, occasionally flooded (DATE: SHEET: )
51 Spadra loam, 2 to 5 percent slopes MAY .29, 2012
54 Water i ey

DRAWN BY: /l

NAP
CHECKED BY:
\\—ow &)
FILE NAME: 05 PROJECT FILES/SWNE MENSON /ONLES /PLAN




LEGEND

3 Arkana—Moko complex, 20 to 40 percent
slopes

6 Ceda—Kenn complex, frequently flooded
11 Enders gravelly loam, 3 to 8 percent
slopes

13 Enders stony loam, 3 to 20 percent
slopes

26 Moko—Rock outcrop complex, 15 to 50
percent slopes

35 Nellc—Enders stony loams, 8 to 20
percent slopes

42 Noark very cherty silt loam, 3 to 8
percent slopes

43 Noark very cherty siit loam, 8 to 20
percent slopes

44 Noark very cherty silt loam, 20 to 40

percent slopes

48 Razort loam, occasionally flooded
50 Spadra loam, occasionally flooded
51 Spadra loam, 2 to 5 percent slopes
54 Water
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LEGEND

1 Arkana very cherty silt loam, 3 to 8 percent
slopes

2 Arkana—Moko complex, 8 to 20 percent slopes
6 Ceda—Kenn complex, frequently flooded

11 Enders gravelly loam, 3 to 8 percent slopes
13 Enders stony loam, 3 to 20 percent slopes
26 Moko—Rock outcrop complex, 15 to 50
percent slopes

35 Nella—Enders stony loams, 8 to 20 percent
slopes

37 Nella—Steprock complex, 8 to 20 percent
siopes

42 Noark very cherty silt loam, 3 to 8 percent
slopes

43 Noark very cherty silt loam, 8 to 20 percent
slopes

44 Noark very cherty silt loom, 20 to 40 percent
slopes

48 Razort loam, occasionally flooded

50 Spadra loam, occasionally flooded

51 Spadra loam, 2 to 5 percent slopes

54 Water

( GENERAL NOTES %
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No. Revision /Issue Date

—_ DeHaan, Grabs %
& Associates, LLC

Consulting Engineers

PO Box 522. Mandon, ND 58554
(701) 663-1116, FAX: (701) 667-1356
k__ www.dgaengineering.com

(  C®H HOG FARMS )
GESTATION-FARROWING FARM

SECTION 26, T 15 N,RROW
NEWTON COUNTY, AR
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LEGEND

1 Arkana very cherty silt loam, 3 to 8 percent
B=siopes

2 Arkana—-Moko complex, 8 to 20 percent slopes
6 Ceda—Kenn complex, frequently flooded

8 Eden—Newnata complex, 8 to 20 percent slopes
£9 Eden—Newnata complex, 20 to 40 percent
®eslopes

26 Moko—Rock outcrop complex, 15 to 50 percent
slopes

137 Nella—Steprock complex, 8 to 20 percent
slopes

38 Nello—Steprock—Mountainburg very stony loams,
20 to 40 percent slopes

39 Nella—Steprock—Mountainburg very stony loams,
840 to 60 percent slopes

Sm 42 Noark very cherty silt loam, 3 to 8 percent
slopes

@43 Noark very cherty silt loam, 8 to 20 percent
Mslopes

44 Noaork very cherty silt loam, 20 to 40 percent
slopes

50 Spadra loam, occasionally flooded

954 Water
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( GENERAL NOTES \

LEGEND SCALE, FEET
P 0 250 500 750 1000
1 Arkana very cherty silt loam, 3 to 8 percent
slopes
2 Arkana—Moko complex, 8 to 20 percent slopes
8 Eden—Newnata complex, 8 to 20 percent slopes
13 Enders stony loam, 3 to 20 percent slopes
26 Moko—Rock outcrop complex, 15 to 50 percent
slopes
36 Nello—Enders stony loams, 20 to 40 percent
slopes
37 Nello—Steprock complex, 8 to 20 percent
stopes
39 Nella—Steprock—Mountainburg very stony loams,
40 to 60 percent siopes
43 Noark very cherty silt loam, 8 to 20 percent
slopes
44 Noark very cherty sitt loam, 20 to 40 percent
slopes
No. Revision /Issue Date
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C&H Hog Farms
Newton County, AR April, 2018

SECTION G. SIGNED MANURE APPLICATION LEASE AGREEMENTS
AND SETBACK REQUIREMENT WAIVER

1. Signed Land Use Agreements are shown for Fields 1-17.
2. Signed Setback Requirement Waiver



;

Land Use Contract

L_Jason Hensm , agree to allow C+ H Hog Fares, Tinc.
Name of Landowner Name of Pernittee (matches application & AR SoS)
to land apply _}igliid pional  wastefrom __ 2i0i0¢ taciliy
Pype of Waste Waste Source ar Type of Wastg Facility
to M4 ) acres of my property located in __ AJ2 u+ton) County.
Total Acreage Available County of Application Sie

Field New/ Section | Towaship | Range Latitude Longitude | Available
1D Existing Acreage*

| |&isting | 25 SN | aow) | 3517 | 95,058 | 5.4
A | Edsting] 85 BN | gow | 3540 |93, 0A | )T
4 Eeisting | Ble wN L dow | 35014 193 06l | 8.3

*Available acreage is the total acreage minus buffer zone areas

1.am also aware that the land applicator or the owner of the operation is to apply hauid animal wisle
Type of Waste

accordance with the management plan developed and submitted to the Arkansas Department of
Environmental Quality (ADEQ) as well as the requirements and conditions set forth in the permil issued

by ADEQ. In addition to these guidelines, the following requirements must also be satisfied when land

applying to my propetty:

The landowner agrees to provide or allow permittee to conduct soil analysis as required by ADEQ for each
field listed in this land use contract prior to land application. Additionally, this approval may be terminated
with written notice from the landowner.

# #

! :
I;('f 5' ,!{ . ;- ;‘ . - e gy e g
J NAH) Lt L H=5-lg Loy m Ao mtomn /-7 7
Permittee’s Sigriature Date Landowner Signature Date

ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY

5307 NORTHSHORE DRIVE / NORTH LITTLE ROCK / ARKANSAS 72118-5317 / TELEPHONE 501-682-0744 / FAX 501-682-0880

www.adeq.state.ar.us




EL.and Use Contract

L _Charles (i %’\&Db@” ‘ , agree to allow G+ Haq Farms T,
Namie of Landowner Name of Permittec (matchcs apphcanon & AR SoS)
to land apply | ufmtd aniom ! waste from _ Sidine %—a(‘. ik .
¥Type of Waste Waste Source or Type of Waste Facility
to_ 149.9 e acres of my property located in ___ Ne¢wto D County.
Towal-Aereage Available County of Application Siie
Field | New/ | Scction | Township | Rangc | Latitude | Longitude | Availablc
ID  |-Existing | Acreage®
5 |Existing | A5 By | acw 138918 | 93,065 | 13l
B ledshag | 35 1SN Ao | 35,41k | 93,008 | 5.5
9 __|eushing | 35 BN L aow [359)) | -9306% | 4.2
13 |Existing | 35]A | BNJEN. | 90w | 35902 | -93.070 | (¢l
i Eannn@ 25 5K [0 %5 G035 -G2.018 i%.0
*Available acreage is the total-acreage minus Buﬁ‘er zoﬁe areas
1 am also aware that the land applicator or the owner of the operation is to apply ; : uid ammal uh‘ }ein

' Type of Waste
accordance with the management plan developed and submitted to the Arkansas Department of
Envirenmental Quality (ADEQ) as well as the requirements and cofiditions set forth in the permit issued

by ADEQ. In addition to these guidelines, the following requirements nust also be satisfied when land '

applying to my property:

The landowner agrees to provide or. allow permittee to conduct soil analysis as.required by ADEQ for each
field listed in this land use contract.prior. to land application. Additionally, this approval may be terminated -
with written notice from the landowner.

Uyl 4lE £ )ty Gl 4T

Perminde’s Sigm/{tﬁre : Date Landowner Signature Date

' ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY
5301 NORTHSHORE DRIVE / NORTH LITTLE ROCK / ARKANSAS 72118-5317 / TELEPHONE 501 -682- 0744 7 FAX 501-682-0880

www.odeq.state.ar.us




Lang Use Contract

L B ik y Cheathaom agreetoallow  C+H Hne Farms Tne.
"'Name of Landowner Name of Pertittee (matches application & AR $oS)
. T ST
to land apply e id nnimal waste from __ Sine Facilihy
Type of Waste Waste Sotiree br Type of Waste Facility
to 539 acres of my property located in __Né¢ L0 County.
Total Acreage Available County-of Application-Siee

Field New/ | Section | Township | Range Latitude Longitude | Available

D Existing Acreage®
i0 Existing 55 5N 20 1 #5410 1-93,071 | 33.3
o [Eyish ’1') 25 Y Ao | 25410 142074 | 30.7

*Available acreage is the total acreage minus buffer zone arcas

I am also aware that the land applicator or the owner of the operation is to apply Lo uid animal wiste in
v Type of Waste

accordance with the management plan developed and submitted to the Arkansas Depariment of
Environmental Quality (ADEQ) as well as the requirements and conditions set forth-in the permit issued

by ADEQ. In addition to these guidelines, the following requirements must aiso be satisfied when land

applying to my property:

The landowner agrees to provide or allow permitiee to conduct soil analysis as required by ADEQ for each
field listed in this land use contract prior to land application. Additionally, this approval may be terminated
with written noetice from the landowner.

P MW C&MMM H 7 Lf LTI -9y

Permitiee’s'Signanure/ Landdwner Signamre Date

ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY
5361 NORTHSHORE DRIVE / NORTH LITTLE ROCK / ARKANSAS 72118-5317 / TELEPHONE 501-682-0744 / FAX 501-682-0880

www.adeq.slate.arus




‘Land Use Contract

L Robby Flud ,agrectoallow __C+H Hog Farms Inc.
Name of Lasdowner Name of Permitree (matches application & AR 80S)”
to land apply Ligaid animel waste from awine facili b
Type of Waste Waste Sourceor Type of Waste Facility
o g, 7 acres of my property located in __ Nguvory County.
Total Acreage Available County of Application Site

Field New/ Section | Township | Range Latitude Longitude | Available
D Existing . ‘ Acreage”

13 éxiéﬁng 25 [HN Ao _| 25901 | -93,09 | 43,7

*Available acreage is the total acreage minus buffer zone areas

I am also aware that thc land applicator or the owner of the operation is to apply Lig uid gnimna) waste in
Type of Waste

accordance with the management plan.developed and submitted to the Arkansas Department of
Environmental Quality ( ADEQ) as well as the requirements and conditions-set forth in the permit issued
by ADEQ. In addition to these guidelines, the following requirements must also be satisfied when land

applying to my property:

The landowner agrees: to provide or allow permittee to conduct soil analysis as required by ADEQ for cach
field listed i this land use contract prior to land application. Additionally, this approval may be terminated
with written notice from the landowner.

Philin Ld/wﬂ/:@(/ H-1-15

Permittee’s Signatire v Date

ARKANSAS DEPARTMENT OF EN\/IQONMENTAL' QUALITY

5301 NORTHSHORE DRIVE / NORTH LTTLE ROCK / ARKANSAS 72118-5317 / TELEPHONE 501-682-0744 /- FAX 501-682-0880

wvrw,odeq.state.or.us




. Land Use Contract

L Barbara  Hefley ,agreetoallow __C+H Moo Farms, Toe,
Name of Landowne? Namne of Permitice (atches applicarion & AR $o08)
to land apply IuQuao' anmal waste from swine fueilily
Y Type of Waste : Waste Senrce or Type of Waste Famhty
to 1G9l acres of my property located in__AJo uJfon County.
Toral Acreage Available County of Application Site,

Field | New/ | Section | Township | Range Latitnde | Longitude | Available
ID | Existing: v _ Acreage*
o |Existing | Q3 Mal | QoW 135,894 [-93,0% | 99.0e

*Available  acreage is the total acreage minus buffer zone areas

I am also aware that the land applicator or the owner of the operation is to apply’ i.amd anigra) wask in
Type of Waste

accordance with the managemenit plan developed and submitted to the Arkansas Departiment.of
Envirenmental Quality (ADEQ) as well as the reguirements and conditions set forth in the permit issued
by ADEQ. Inaddition to these guidelines, the following requirements mmust also-be satisfied when land

applying to my propc@; '

with written notice fmm the landowner.

il WW M & g%//z/( W 1/4“/2/

Permitteé’s Signature Landowncr Signawre -/ /77 Date

ARKANSAS DEPARTMENT OF ENVIROMMENTAL QUALITY

www.adeq.state.or.us

“The landowner agrees to provide or allow permittec-to conduct soil analysis as required by ADEQ for each
field listed.in this land use contract, pprior to land application. Additionally, this approval may be terminated

5301 NORTHSHORE DRIVE / NORTH LITTLE ROCK / ARKANSAS 72118-5317 / TELEPHONE 501-682-0744 / FAX 501-682-D880




Altachment |

LAND USE CONTRACT
5, Yo den C{\s e r , agree to allow \}CKSGK’\ Hfﬂgéﬂ
Landowner Operation Owner

to land apply waste from his/her Ae \%WC Fg\ s operation Jocated in the 14 of
/ . - {f Qperanien . 174 Section
Secti‘on’;\_g __ in Township ( SA t' and Range A0 t/ in

: Seciion
Eq v Tan
s County of Operation
ﬂ € v TON,
County of Application Site
application sites are as follows:

Township., o - Ronge
County 10 ’873 d 7 acres of my property located in
Total Acreage Avinlable

County. A description of the areas to be used as land

Site Ya Available
No. | Section |  Section Township | Range | Latitude | Longitude | Acreage’
(1IVE | R L4V | 2ow ]38 10]-43,087] $8.7
and SW [ 34 is N | 2ow

amd |SE | 34 | ISN (20w

*Available acreage is the total acreage minus buffer zone areas.

I 'am also aware that the land applicator or the owner of the operation is to apply waste according to the
management plan and guidelines and conditions set forth by the Arkansas Department of Environmental
Quality.

In addition to these guidelines, the following requirements must also be satisfied when applying waste tc my

fand:

‘:3’95@)/‘7 /’/‘{)f‘)s«f}b‘\ 5";/"!,2_ //2/’2 'I’/iz
Operation Owner Signature Date andotvner Signature Date




LAND USE CONTRACT

I L Or€+ J( A R Xe ke-ﬁs;igree to allow (5\0( Jon H{’ N§on

Landowner

Operatson Qwner

e
to land apply waste from his/her H O |mafmn operation located in the 14 of
. Lgpe pf Operation ~ 121 Seetion
Sectiong () in Township ( f N and Range 9\ 0L in

l/l-{- ic-iﬁ;'}to N County tgownsmz & S Yk

acres of my property located in

m County of Operation Totsl Acreage Available

Ll JON County. A description of the areas to be used as land

County of Application Site
application sites are as follows;

Site Ya Availabls:
No. | Section Section Township Range Latitude | Longitude | Acreage
¢ INe| a6 N | 20W[35 426 |-43,004] 3.6

*Available acreage is the total acreage minus buffer zone areas.

I am also aware that the land a
management plan and guidelin

pplicator or the owner of the operation is to apply waste according to the
es and conditions set forth by the Arkansas Department of Environmental

Landowner Signature

Quality.
In addition to these guidelines, the following requirements must also be satisfied when applying waste to my
land:
) DRy _
Lt R AT 5572
Operation Owner Signature Date

Date




LAND USE CONTRACT

to land apply waste from his/her
! g < pe of Operation
Section 2 Q in Township (6* qu\j

and Range 20 v in

Range
acres of my property located in

Ne

Landowner

Scction

Wkstold

i
LS A am Rickd'ﬁ',a
!

e

County of Operation

wWToN

i County of Application Site
l application sites are as follows:
|

Hog

County to

Township,

2%-8

Total Acreage Available

Operation Owner

County. A description of the areas to be used as land

gree to allow :S afon L({ N Lon
Nl
o ( Ad) opetation located inthe __ 1/4 of
1/4 Section

Attachment 1 -

Site Ve Available
Section Section Township Range Latitude | Longitude | Acreage’
VE | AC | &V | 20wW[3s, 238 [43,071| 23.5

*Available acreage is the total acreage minus buffer zone arcas.

I am also aware that the land applicator or the owner of the operation is to apply waste according to the

management plan and guidelines and conditions set forth b
Quality.

In addition to these guidelines,

land:

y the Arkansas Department of Environmental

the following requirements must also be satisfied when applying waste to my

5)8- 1

Operation Owner Signature

Date

Landowner Signature

Date




Attachment |

LAND USE CONTRACT

E G (/a /"HOL()e H , agree 1o allow \7}&504 7‘? €nloen

Landawne! Opeeation Owner
to land apply waste from his/her Ho G F at\ operation located in the 1/4 of
. T¥pe of Operation ) 144 Section
Section 8_6 in Township ! s %/ and Range A 0O W in
Seetipn Township Range
V] {W Ton _County to 7 4. 3 acres of my property located in
C ounw of Operation  Toul Acreage Availabic
VW L/ +un County. A description of the areas to be used as Jand

: County of Application Site -
- application sites are as follows:

Site Ya : Available
No. | Section Section Township Range Latitude | Longitude | Acreage
7 IVE | 26 (S | 20w ]| 3C41-43,067 74.3
o SE

*Available acreuage is the total acreage minus buffer zone areas.

I am also aware that the land applicator or the owner of the operation is to apply waste according to the
management plan and guidelines and conditions set forth by the Arkansas Department of Environmental
Quality.

In addition to these guidelines, the following requirements must also be satisfied when applying waste to my
land:

TS Hensoh S-21-12 ,f,vd,f /{u&%@%oﬂp 3-2

Operation Owner Signature Date Landouner"Su,nature / Date




LAND USE CONTRACT
7 A
1, L(C\\/(). (/{\t/\&(\  agree to allow J\Q-SOV\ He/lg()/)

/ Landowner

Attachment 1

— Operation Owner
to land apply waste from his/her H G Fafm operation located in the _ /4 of
: - Operation s . i 1/4 Section
Section Q in Township ( S } {/( ‘and Range L0 S/ in
‘ Section Township Range )
Z/'\ V.4 ‘ILO T County to C J acres of my property located in
" County of Operation Total Acreage Available
L/ TON County. A description of the areas to be used as land
County of Application Site
application sites are as follows:.
Site Va Available
No. | Section Section Township | Range Latitude } Longitude | Acreage

[Civwl (L [Aow [385:94 |-93.0%] 6 |

*Available acreage is the total acreage minus buffer zone arcas.

I am also aware that the land applicator or the owner of the operation is 1o apply waste accorfiing to the
management plan and guidelines and conditions set forth by the Arkansas Department of Environmental

Quality. :

In addition to these guidelines, the following requirements must also be satisfied when applying waste to my

land:
, . 5 | R
T304 4fenson 32112 2«7@ 3}~
Operation Owner Signature Date ando Signature Date




Fan

o

Setback Requirerﬁent Waiver

l, Zelm L’F Campbe,l! 7 _, do hereby give consent to-C & H Hog Farms, Inc.
to apply wastewater and manure adjacent to my property fine and neighboring occupied
buildings. | understand this allows C & H Hog Farms to apply wastewater and manure within 50
feet of my property line and within 500 feet of neighboring occupied buildings.

=) P “
elosnet  Lanypletd | a-wis
27

Landowner Signatu re _ Date
jﬂtﬁ_@”\ Heas on ( R=IF~1b
C & H Hog Farms, Inc. Representative Date

24



Setback Requirement Waiver

I, Der leve Kent , do hereby give consent to C'& H Hog Farms, Inc.
to apply wastewater and manure adjacent to my property line and neighboring occupied
buildings. | understand this allows € & H Hog Farms to apply wastewater and manure within 50
feet of my property-line and within 500 feet of neighboring occupied buildings.

\DM& %,Z ?L | 213/ /z;

Landowner Signature Dat[e /
C & H-Hog Farms, Inc. Representative Date

25



Setback Requirement Waiver

|, James C. Campbell do hereby give consent to C & H Hog Farms, Inc. to apply wastewater next to
my property line.

f»l/‘awmq/“’ /WM/% 7-81-14

andowner Signature Date
Fasoq Hensan TR~ Y
C & H Hog Farms, Inc. Representative Date

OCr2ee




Setback Requirement Waiver

Rof- E

i, 9 6)“{'” /’%/E,G LAY YT , do hereby give consent to C & H Hog Farms, inc.
to apply wastewater and manure adjacent to my property line and heighboring occupied
buildings. | understand this allows C & H Hog Farms to apply wastewater and manure within 50
feet of my property line and within 500 feet of neighboring occupied buildings.

8] oA~ R A p O ?J ~ 22 - } t’%{/
Landowner Signature Data
"—IQS-G«; Hfﬂ.yt ] ?*‘11’5(/

C & H Hog Farms, Inc. Representative Date




Setback Reguirement Waiver

AN fif: LAY E\-‘&?‘kh %t? , do hereby give consent to C & H Hog Farms, inc.
to apply wastewater and manure adjacent to my property line and neighboring occupied
buildings. 1| understand this allows C & H Hog Farms to apply wastewater and manure within 50
feet of my property line and within 500 feet of neighboring occupied buildings.

2 ndowne%fg/nature ' Date
“Sagon Heuson S Y- 5T

C & H Hog Farms, Inc. Representative Date




Setback Requirement Waiver

L Jod T Ret kWL , do hereby give consent to C & H Hog Farms, iric.
to apply wastewater and manure adjacent to my property line and neighboring occupied
puifdings. | understand this allows C & H Hog Farms to apply wastewater and manure within 50

feet of my property line and within 500 feet of neighboring occupied buildings... . .

3-2L- 1

Landowner Signhature Data
jzfsc"q %eﬂj‘ﬁ/\ | "5"_‘&(57 _‘/((
€ & H Hog Farms, Inc. Representative Date

[




Setback Requirement Waiver

L%md A derso) | do hereby give consent to C & H Hog Farms, Inc. to apply wastewater next to
my property line.

™

!

i P
A 5o
P . PO
27 Lo o T

PRl OO0 -

Landowner Signature

Z

C&H Hog Farms, Inc. Kepresentative
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C&H Hog Farms
Newton County, AR April 5, 2018

SECTION H. SOIL TESTS REPORTS

Land application soil tests for nutrient application are attached. Prior to application the
results will be recorded in the analysis sheets.




DIVISION OF AGRICULTURE
f RESEARCH & EXTENSION
University of Arkansas System

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 12/1/2017
Field ID: JH1

Acres: 18

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179042
Sample Number: 3464449

1. Nutrient Availability Index
— S -

2. Soil Properties

“Nutrie Soil TestLevel » - Property
| {Mehlich 3).. " Do wmn
s Soil pH (1:2 soil-water)
Above Optimum Soil EC (1:2 soi-water) umhos/cm
K 244 488 Above Optimum Soil Estimated CEC 11.31 cmolc/kg
Ca 1390 2780 - Organic Matter (Loss on Ignition) %
Mg 134 268 — Estimated Soil Texture Silt Loam
S04-8 14 28 -
Zn 8.2 16.4 -
Fe 131 262 -
Mn 195 390 _ 77.89 61.48 9.88 5.53 1.00
Cu 1.7 34 --
B 0.7 1.4 -
NO3-N 11 22 --
3. Recommendations
Tast Crop |Pasture (212)
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 0 0 0 0 0
Crop 2 Warm-Season Grasses (MNT) (207) 60 0 0 0 0 0 0
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Noftes:

weeks of grazing or as needed.

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6

5. Crop 2 Notes:

Apply the recommended rates of N, P, and K, in spring when night temperatures are > 60 degrees F for 1 week. For higher production, topdress an additional 80 b N/Acre after
every 4 to 6 weeks of grazing. For fall grazing apply 50 Ib N/Acre in early August. Do not apply N after September 1.

6. Crop 3 Noftes:



it

|
|
i

JASON HENSON ClientID: 8706881318
A DIVISION OF AGRICULTURE HC 72 BOX 2
/ 'i. RESEARCH & EXTENSION VENDOR AR 72683
A University of Arkansas System
Date Processed: 1211/2017
Field ID: JH2
Cooperative Extension Service Acres: 8
Soil Testing And Research Laboratory Lime Applied in the last 4 years: No
R Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
http://soiltest.uark.edu
. County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Nurmber: 179043
Sample Number: 3464450

1. Nutrient Availability Index

2 So:l Properties

Nutfient | - Concentration. ~Soll Test Level  Property - “Value™ - Units
ppm - | |b’acre, (Meh"ch 3) R T
> - = Soil pH (1:2 sotl-water) --
104 208 _ Above Optimum Sofl EC (12 sol-waten) umhos/cm
215 430 Above Optimum Soil Estimated CEC 9.01 cmolclkg
Ca 883 1766 - Organic Matter (Loss on Ignition) %
Mg 113 226 B Estimated Soil Texture Silt Loam
S04-S 16 32 -
Zn 7.1 14.2 - B T
.. Estimated Base Saturation (%) -
Fe 134 268 - . : SRR g
Mn 242 484 Total Ca Mg K Na
= 66.71 48.99 10.45 6.12 1.16
Cu 1.6 3.2 -
B 05 1 -
NO3-N 8 16 -

(Notlce State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

3. Recommendations

‘ S AGrop. T LN | ‘P205 | K20.; | S04-S lZn PuEB | Lime .
LasiCrop Pasture (212 b e lb/acre .................
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 0 0 0 0 0
Crop 2 Warm-Season Grasses (MNT) (207) 60 0 0 0 0 0 0

‘| Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses,

weeks of grazing or as needed.

apply N in fate winter, To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6

5. Crop 2 Notes:

Apply the-recommended rates of N, P, and K, in spring when night temperatures are > 80 degrees F for 1 week. For higher production, topdress an additional 60 b N/Acre after
every 4 0 6 weeks of grazing. For fall grazing apply 50 Ib N/Acre in early August. Do not apply N after September 1.

6. Crop 3 Notes:




DIVISION OF AGRICULTURE
' f RESEARCH & EXTENSION
University of Arkansas System

Cooperative Extension Service
Soil Testing And Research Laboratory

Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 12/1/2017
Field ID: CC3

Acres: 17

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179044
Sample Number: . 3464451

1. Nutrient Availability Index

2. Soil Properties

 Nutrient. Concentration Soil Test Level o Property”
SR — Soil pH (1:2 soil-water)
118 236 Above Optimum Soil EC (1:2 soil-water) umhos/cm
92 184 Medium Soil Estimated CEC 12.84 cmolc/kg
Ca 1734 3468 - Organic Matter (Loss on Ignition) %
Mg 99 198 — Estimated Soil Texture Silt Loam - Silty Clay Loam
i S04-S 11 22 -
| Zn 7.1 14.2 -
’ Fe 215 430 -
Mn -
207 414 76.63 67.53 6.43 1.84 0.85
Cu 23 46 --
B 07 1.4 -
NO3-N 10 20 --
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
FE G %7 T S R E VIS | onsl K20 | 804-S [+ Zn o |T B :l-Llime s
Last Crop |Pasture (212) / S Y~ T-v S ——
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 60 0] 0 0 0
| Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 250 0 0 0 0
| Crop3  |Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

weeks of grazing or as needed.

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

If S deficiency has occurred previously on this field apply 20 Ib S04-S/Acre.

6. Crop 3 Noftes:




DIVISION OF AGRICULTURE
f RESEARCH & EXTENSION
University of Arkansas System

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 121172017
Field ID: JH4

Acres: 11

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179045
Sample Number: 3464452

1. Nutrient Availability Index

Nutrient’ ’ ntratio
Ab0\;e Optimurﬁ
161 322 Optimum

Ca 1230 2460 -
Mg 165 330 -
S04-S 19 38 -
Zn 9.1 18.2 -~
Fe 268 536 -
Mn 70 140 -
Cu 1.5 3 -
B 0.6 1.2 -
NO3-N 13 26 -

2. Soil Properties

watéf*)

Soil pH (1.2 501

Soil EC (1:2 soil-water) umhos/cm
Soil Estimated CEC 12.53 cmolc/kg
Organic Matter (Loss on Ignition) %

Estimated Soil Texture Silt Loam - Silty Clay Loam

3. Recommendations

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

e

I £ g Crept Tt w0 # |+ P205:] K207 | SB4-S-| . :Zn: Br I: Lime *
‘Last Croﬁ Pasture (212) B H - — Ib/acre - - - - - - B - ]
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 40 0 0 0 4000
Crop 2 Warm-Season Grasses (MNT) (207) 60 0 0 0 0 0 4000
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6

weeks of grazing or as needed.

5. Crop 2 Notes:

Apply the recommended rates of N, P, and K, in spring when night temperatures are > 80 degrees F for 1 week. For higher production, topdress an additional 60 Ib N/Acre after
every 4 to 6 weeks of grazing. For fall grazing apply 50 Ib N/Acre in early August. Do not apply N after September 1.

6. Crop 3 Notes:



i

I

') W JASON HENSON Client ID; 87068381318
UNIVERSITY OF ARKANSAS i
: — HC 72 BOX 10
- DIVISION OF AGRICULTURE MTN JUDEA AR 72655
Date Processed: 211712012
Cooperative Extension Service Fleid ID: S
. . Acres 40
Soil Analysis Report . . N
. . Lime Applied in the last 4 years: ALY
Soil Testing And Research Laboratory Leveled in past 4 yoars: No
Marianna, AR 72360 \rigation: Unknown
http /. uark. eduldepts/soittest County: Pope
Lab Number: 36726
The University of Atkansas 15 an equai opportunityfafiumative action inslituton Sample Number: 931078
1. Nutrient Availability Index 2. Sojl Properties

1P 65 130 Above Oplmern Soil pH (1:2 soil-water) 6.7
K 108 216 Medium Soil EC (1:2 soil-water) urnhos/ecm
Ca 2507 5014 - Scil ECEC 17 cmolc/kg
Mg 118 236 -- Organic Matter (Loss on ignition) %
S04-S 12 24 -- Estimated Soil Texture Silty Clay Loam - Clay Loam
Zn 6.1 12.2
Fe 134 268 -
Mn 128 256 -
Cu 17 3.4 -
B 0.0 0.0 - Total Ca Mg K Na
NO3-N 15 30 - [ 822 74.4 58 16 0.3

3. Recommendations  (Notice: State andor federal nutrient management regulations may supersede these agronomic recommendations.)

Last Crop |Pasture (207) - Ib/acre -

Crop 1 Warm-Season Grasses (MNT) (207) 60 0 60 0 Y 0 0
Crop 2 Warm-Season Grasses (MNT) (207) 60 0 G0 0 0 0 0
Crop 3

4. Crop 1 Notes:

Apply the recommended rates of N, P, and K, in spring when night temperatures are > 60 degrees F for 1 week. For higher production. topdress an additionat
60 Ib N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 b NfAcre in early August. Do not apply N afler September 1.
If' S deficiency has occurred previously on this field apply 20 o SO4-S/Acre.

5. Crop 2 Notes:

Apply the recommended rates of N, P, and K, in spring when night temperatures are > 60 degrees F for 1 week. For higher production, topdress an additional
60 b N/Acre after every 4 to 6 weeks of grazing. For fail grazing apply 50 tb N/Acre in early August. Do not apply N after September 1,
i S deficiency has occurred previously on this field apply 20 ib SO4-S/Acre.

6. Crop 3 Notes:
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JASON HENSON Client iD: 8706881318
HC 72 BOX 10

MTN JUDEA AR 72655
Date Processed: 2117/2012

Field 1D: 6

Actes 40

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown

Counly: Pope

Lab Number: 36727

Sampie Number: 931079

1. Nutrient Availability Index

2. Soil Properties

opcentratio

P 76 152 Above Oplimum Soit pH (1:2 soil-water) 6.2 -

K 136 272 Optimum Soil EC (1:2 soil-water) umhosfcm
| Ca 878 1752 - Soil ECEC 8 crnole/kg

Mg 59 118 - Organic Matter {Loss on Ignition) %

S04-S 13 26 - Estimated Soil Texture Silt Loam

n 2.1 42 -

Fe ‘ 128 256 -

Mn 188 376 -

Cu 0.5 1.0 - :

B 0.0 0.0 - Total Ca Mg K Na

NO3-N 15 30 - 67.8 56.4 6.3 4.5 0.6

3. Recommendations

(Notice: State andfor federal nutrient management regulations may supersede these agronomic recommendations. )

Last Crop

- Iblacre -- - - -

Pastwe (207 e DB - e e
Crop 1 Warm-Season Grasses (MNT) (207) 60 0 0 0 0 Q 0
Crop 2 Warm-Season Grasses (MNT) (207) 60 0 0 0 0 0 0
Crop 3

4. Crop 1 Notes:

Apply the recommended rates of N, P, and K, in spring when night temperatures are > 60 degress £ for 1 week. For higher production, fopdress an additional
60 Ib N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 Ib N/Acre in early August. Do not apply N after September 1.

‘5, Crop 2 Notes:

Apply the recommended rates of N, P, and K, in spring when night temperatures are > 60 degrees F for 1 week. For higher production, topdress an additional
60 b N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 Ib NfAcre in early August. Do not apply N after September 1.

6. Crop 3 Notes:
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JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 12/1/2017
Field ID: 7

Acres: 70

Lime Applied in the last 4 years: No

Leveled in past 4 years: No
Irrigation: Unknown
County: Pope

Lab Number: 179046
Sample Number: 3464453

1.. Nutrient Availability Index

2. Soil Properties

[
i er
| ; :
| R - Soil pH (1:2 soil-water) 5.7 -
} 165 330 Above Optimum Soil EC (1:2 soil-water) umhos/cm
‘ 73 146 Low Soil Estimated CEC 10.00 cmolc/kg
Ca 953 1906 - Organic Matter (Loss on Ignition) %
; ’ Mg 112 224 — Estimated Soil Texture Siit Loam
S04-S 15 30 -
Zn 10 20 -
Fe 205 410 -
VI ppes a7 Total Ca Mg K Na
: - 60.01 47.64 9.33 1.87 1.17
Cu 2.8 5.6 -
B 0.5 1 -
v NO3-N 8 16 -

3. Recommendations

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

Lro

N P205 2@

Last Crop‘ Héy (144) I T T e —
Crop 1 Mixed Cool and Warm Season Grasses 4 ton (144) 160 0 220 0 0 0 4000
Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 300 0 0 0 4000

Reg 5 - Analysis Only (21)

2

To favor cool-season grasses, apply fertilizer in split applications in iate winter and after spring hay harvest. To favor warm-season grasses, do not apply N until May 1. Spiit apply
the recommended fertilizer rates after each subsequent hay harvest.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night

temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

Crop 2

_ Crop 3
~_ 4.Crop 1 Notes:
6. Crop 3 Notes:



DIVISION OF AGRICULTURE
f RESEARCH & EXTENSION
¢ University of Arkansas System
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Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 12/1/2017
Field ID: 7PTA1
Acres: 35

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179047
Sample Number: 3464454

1. Nutrient Availability Index

2. Soil Properties

[~ Nutrient [, .~ Concentration “Property. -
—— Soil pH (1:2 soil-water)
314 SOl EC (1:2 soil-waten) umhosicm
70 140 Low Soil Estimated CEC 10.00 cmolc/kg
Ca 957 1914 : - Organic Matter (Loss on Ignition) %
Mg 110 220 B Estimated Soil Texture Silt Loam
S04-S 14 28 —
Zn 9.5 19 -
Fe 200 400 - i
Mn 174 348 Total
_ 59.99 47.86 9.17 1.80 117
Cu 2.9 5.8 -
B 0.5 1 -
NO3-N 7 o 14 -

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

3. Recommendations

S o z N 1P2O5: K2 : “ |# Lime:
Last Crop |Hay (144) [ T Ib/acre ’
Crop 1 Mixed Cool and Warm Season Grasses 4 ton (144) 160 0 220 0 0 0 4000
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 300 0 0 0 4000
Crop 3 Reg 5 - Analysis Only (21)

" 4. Crop 1 Notes:

To favor cool-season grasses, apply fertilizer in split applications in late winter and after spring hay harvest. To favor warm-season grasses, do not apply N until May 1. Split apply

the recommended fertilizer rates after each subsequent hay harvest.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Noftes:




DIVISION OF AGRICULTURE
f RESEARCH & EXTENSION
University of Arkansas Svstem

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR 72683
Date Processed: 12/1/2017
Field ID: 7PT2
Acres: 35

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179048
Sample Number: 3464455 _

1. Nutrient Availability Index

2. Soil Properties

Nutfient [T & Concentration - - Property;
Soil pH (1:2 sofl-water)
Soil EC (1:2 soil-water) umhos/cm
72 144 Low Soil Estimated CEC 10.21 cmolc/kg
Ca 095 1990 - Organic Matter (Loss on Ignition) %
Mg 111 222 — Estimated Soil Texture Silt Loam
S04-S 14 28 -
Zn 9.2 18.4 - P V -
Fe 203 406 - i -
Mn 183 366 Tota K Na
— 60.83 48.72 9.06 1.81 1.23
Cu 2.8 5.6 -
B 0.5 1 -
NO3-N 10 20 -

3. Recommendations

Last Crop H/:ay (1 44)

Crop 1 Mixed Cool and Warm Season Grasses 4 ton (144) 160 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:
To favor cool-season grasses, apply fertilizer in split applications in late winter and after spring hay harvest. To favor warm-season grasses, do not apply N until May 1. Split apply
the recommended fertilizer rates after each subsequent hay harvest.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Notes:




, ) JASON HENSON Client ID: 8706881318
: » DIVISION OF AGRICULTURE HC 72 BOX 2
| f RESEARCH & EXTENSION VENDOR AR 72683
| University of Arkansas System
- Date Processed: 12/1/2017
| Field ID: ccs
i Cooperative Extension Service Acres: 14
Soil Testing And Research Laboratory Lime Applied in the last 4 years: No
| Mari AR 723 Leveled in past 4 years: No
‘ arianna, 60 Irrigation: Unknown
http://soiltest.uark.edu
‘ County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179049
Sample Number: 3464456
i 1. Nutrient Availability Index 2. Soil Properties
' ‘Nutrient” |2 cel Soil Test Level e s Property & < :‘*vVa;liJez S
N - “{Mehlich:3):; L T W e kA e TR
= T Soil pH (1:2 soil-water) 6.7 -
101 202 Above Optimum Soil EC (1:2 soil-water) umhos/cm
: K 84 168 Low Soil Estimated CEC 13.98 cmolc/kg
Ca 1977 3954 - Organic Matter (Loss on Ignition) %
Mg 92 184 — Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 13 26 -
Zn 6.3 12.6 -
Fe 162 324 -
Mn 182 364 -
‘ Cu 16 32 -
B 0.7 14 -
NO3-N 9 18 -

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

3. Recommendations

¢ = € =77 o p N T l ‘P205 - S®4S 1 Zn ) B ~Lirie
Last Crop |Pasture (212) ‘ - - [ ——— Ib/acre - - =~ -—---------- T
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 100 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 300 0 0 0 0
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6
weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Notes:



DIVISION OF AGRICUITURE
f RESEARCH & EXTENSION
University of Arkansas System

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processéed: 12/1/2017
Field ID: CC9

Acres: 30

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179050
Sample Number: 3464457

1. Nutrient Availability Index

~ Natrient” -

Soil Test Level
ehlich 3).

2. Soil Properties

Property .

P A Soil pH (12 solFwater)
Above Optimum Soil EC (1:2 soil-water) umhos/cm
K Medium Soil Estimated CEC 15.67 cmolc/kg
Ca " Organic Matter (Loss on Ignition) %

Mg 97 194 _ Estimated Soil Texture Silty Clay Loam - Clay Loam
S04-S 10 20 -
Zn 6.1 12.2 -
Fe 197 394 —
Mn -

127 254 84.05 76.41 5.16 1.73 0.75
Cu 24 4.8 -
B 0.7 1.4 -
NO3-N 5 10 -

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

3. Recommendations

- PRO5[ KO B[ Time
Last Crop |Pasture (212) T ———— D/aGCre -~ - - -~ - ===~

Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 60 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 250 0 0 0 0
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:
To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6
weeks of grazing or as needed.

"~ 5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

If S deficiency has occurred previously on this field apply 20 Ib SO4-S/Acre.

6. Crop 3 Notes:



' JASON HENSON Client ID: 87068381318
" DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas System
Date Processed: 12/1/2017
. ) Field ID: CC 9A
. Cooperative Extension Service Acres: 12
: Soil Testing And Research Laboratory Lime Applied in the last 4 years: No
; Mari Leveled in past 4 years: No
arianna, AR 72360 Irrigation: Unknown
| http://soiltest.uark.edu
. County: Pope
g .
. The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 170051
: Sample Number: 3464458
1. Nutrient Availability Index 2. Soil Properties
% “Nufrient- ] ~. Concentration: - el . Property
, . _— Soil pH (1:2 soil-water)
66 132 Above Optimum Soil EC (1:2 soil-waten) umhos/cm
98 196 Medium Soil Estimated CEC 13.78 cmolc/kg
Ca. 1938 3876 - Organic Matter (Loss on Ignition) %
| Mg 89 178 _ Estimated Soil Texture Silt Loam - Silty Clay Loam
{
| S04-S .10 20 -
| Zn 43 8.6 -
| Fe 150 300 -
5 Mn -
115 230 70.30 5.38 1.82 0.73
Cu 1.8 38 --
B 0.6 1.2 -
NOS-N 10 20 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
o5 T o 0 v ¢ ] N | Pa05| Keo | SoAS [ Zn | B | Lime |
Last Crop |Pasture (212) / - e b/acte -t
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 60 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 | O 250 0 0 0 0

|
i . Crop 3 Reg 5 - Analysis Only (21)
i 4. Crop 1 Notes: :

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6
weeks of grazing or as needed.

5. Crop 2 Notes:

1‘ For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
‘ temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

If S deficiency has occurred previously on this field apply 20 Ib SQ4-S/Acre.

6. Crop 3 Notes:




DIVISION OF AGRICULTURE
f RESEARCH & EXTENSION
University of Arkansas System

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution,

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 12/1/2017
Field ID: CCY9 YE
Acres: 35

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179052
Sample Number: 3464459

1. Nutrient Availability Index

- Nutrie Congentratio oiliTest Level
178 Above Optimum
112 224 Medium
Ca 2410 4820 -
Mg 97 194 -
S04-S 11 22 -
Zn 5.3 10.6 -
Fe 183 366 -
Mn 120 240 -
Cu 22 4.4 -
B 0.7 14 -
NO3-N 7 14 -

2. Soil Properties
NEE Prqpﬁrty

SO pH (122 soll-waten)

Soil EC (1:2 soil-water) umhos/cm
Soil Estimated CEC 16.79 cmolc/kg
Organic Matter (Loss on Ignition) %

Estimated Soil Texture

Silty Clay Loam - Clay Loam

(Notice: State and/or federal nutrient management reg

ulations may supersede these agronomic recommendations.)

3. Recommendations

AR I Crop: == 7 .4 : “N ‘ 2205’,fl Kzo l §04-5, p4 ;B - Lime
‘Las’t' Crdp Pas'ture4(212)’ — - -’I’b/acre ----------------

Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 o] 60 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 250 0 0 0 0
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Nofes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6

weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

If S deficiency has occurred previously on this field apply 20 Ib SO4-S/Acre.

6. Crop 3 Notes:



' DIVISION OF AGRICULTURE
f RESEARCH & EXTENSION
University of Arkansas System

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON ClientiD: 8706881318
HC 72 BOX 2

VENDOR ’ AR 72683
Date Processed: 12/1/2017
Field ID: FD10
Acres: 15

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179054
Sample Number: 3464460

1. Nutrient Availability Index

Nutrient |+ Congentration
e lo/ O
61 Above Optimum
92 184 Medium
Ca 1264 2528 -
Mg 120 240 -
S04-8 13 26 -
Zn 54 10.8 -
Fe 270 540 -
Mn 118 236 -
Cu 1.8 36 -
B 0.4 0.8 -
NO3-N 7 14 -

2. Soil Properties

. Froperty Value
Soil pH (1:2 sofl-waten) — 55 -
Soil EC (1:2 soil-water) umhos/cm
Soil Estimated CEC 13.18 cmolc/kg
Organic Matter (Loss on Ignition) %

Estimated Soil Texture

Silt Loam - Silty Clay Loam

3. Recommendations

i ) Lime:,
Last Cfop Pasture (21 )/
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 4000
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 4000

Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6

weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Notes:




i

DIVISION OF AGRICUILTURE
w RESEARCH & EXTENSION
' University of Arkansas Svstem

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 12/1/2017
Field ID: BC 10A
Acres: 18

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179055
Sample Number: 3464461

1. Nutrient Availability Index

2. Soil Properties

“Property

S(;i‘I' pH' (1:2 saii;watef)

Soil EC (1:2 soil-water) umhos/cm
Soil Estimated CEC 11.50 cmolc/kg
Organic Matter (Loss on Ignition) %

Estimated Soil Texture

Silt Loam - Silty Clay Loam

fNutrigﬁt Concentration
Above Optimum
123 246 Medium
Ca 1300 2600 -
Mg 128 256 -
S04-S 14 28 --
Zn 7.6 15.2 -
Fe 199 398 -
Mn 166 332 -
Cu 1.8 36 -
B 0.4 0.8 -
NO3-N 14 -

3. Recommendations

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

o NI R0

520 =

“S0%S -

Z

Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 60 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 250 0 0 0
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 b N/Acre after every 4-6
weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Notes:



JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
f RESEARCH & EXTENSION VENDOR AR 72683
. University of Arkansas System
o Date Processed: 1211/2017
' Field ID: 10 YE
' Cooperative Extension Service Acres: 29
Soil Testing And Research Laboratory Lime Applied in the last 4 years: No
. Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
http://soiltest.uark.edu ;
County: Pope
. The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179056
Sample Number: 3464462

1. Nutrient Availability Index 2. Soil Properties

~ Nufrient 7 . Pro
| — S SOl pH (12 sollwaten - B—
! P 200 Above Optimum Soil EC (1:2 soil-waten) umhos/cm
K 129 258 Medium Soil Estimated CEC 11.47 cmolc/kg
Ca 1287 2574 - Organic Matter (Loss on Ignition) %
Mg 129 258 — Estimated Soil Texture Silt Loam - Silty Clay Loam
; S04-S 15 30 -
Zn 7 14 -
Fe 234 468 - e
Total Na
Cu 1.9 3.8 -
| B 0.4 0.8 -
| NO3-N 7 14 -

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

| o 3. Recommendations

s : Top T ] N [FP8] K0 T7 Zn [ B

Last Crop |Pasture (212) B - e Y -

Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 60 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 250 0 0 0 0
Crop 3 Reg 5 - Analysis Only-(21)

4. Crop 1 Nofes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6
weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Notes:




DIVISION OF AGRICULTURE HC 72 BOX 2
f RESEARCH & EXTENSION VENDOR AR 72683

JASON HENSON ClientID: 8706881318
University of Arkansas System

R Date Processed: 12/1/2017
A Field ID: FD 11
' Cooperative Extension Service Acres: 19
} Soil Testing And Research Laboratory Lime Applied in the last 4 years: No
- . Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
http://soiltest.uark.edu
; County: Pope
' The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 1790_57
Sample Number: 3464463
i . 1. Nutrient Availability Index ' 2. Soil Properties
| " Nutrient Sentratic : i Property
; = - Sofl pH (1:2 soiFwaten)
‘ Above Optimum Soil EC (1:2 soil-water) umhos/cm
K 195 390 Above Optimum Soil Estimated CEC 9.43 cmolc/kg
Ca 732 1464 - Organic Matter (Loss on Ignition) %
: Mg 143 286 — Estimated Soil Texture Silt Loam
: S04-S 17 34 -
Zn 5.5 11 -
Fe 173 346 --
Mn 163 326 - 0.78
Cu 1 2 -
B 0.4 0.8 -
NO3-N 1 1 22 —_—
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
R L rop ’ N J7 P205[ K20 4 - B Lime "

Pasture (212) — / I P— R

Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 0 0 0 0 4000
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 0 0 0 0 4000
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher preduction, topdress 50 Ib N/Acre after every 4-6
weeks of grazing or as needed.

|
i Last Crop
t

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Notes:



JASON HENSON Client ID: 8706881318
i "DIVISION OF AGRICULTURE HC 72 BOX 2
. f RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas System
Date Processed: 12/1/2017
Field ID: RF 12
Cooperative Extension Service Acres: 13
Soil Testing And Research Laboratory Lime Applied in the last 4 years: No
i Mari 5 Leveled in past 4 years: No
arianna, ARA 72360 Irrigation: Unknown
http://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 1 ?9058
Sample Number: 3464464

1. Nutrient Availability Index

2. Soil Properties

Nutrent: | Co Froperty
’ Syoil pH (1 2 soil-watéri
Above Optimum Soil EC (1:2 soil-water) umhos/cm
193 386 Above Optimum Soil Estimated CEC 13.37 cmolc/kg

Ca 1424 . 2848 . Organic Matter (Loss on Ignition) %
Mg 136 272 — Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 18 36 --
Zn 6.6 13.2 --
Fe 224 448 - o
Mn 166 332 -
Cu 2 4 -
B 0.5 1 -

NO3-N 17 34 -

3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
A - - rop N P205. K20 I 8048 | : B Lime
Last Crop [Pasture (212) T [T Y —

Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 0 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 0 0 0 0 0
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:
To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6
weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Notes:




JASON HENSON Client [D: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
f RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas System :
: Date Processed: 121112017
Field ID: CC 13
Cooperative Extension Service Acres: 13
Soil Testing And Research Laboratory Lime Applied in the last 4 years: No
. Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
http://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: v 179059
: Sample Number: 3464465

2. Solil Properties

Property . . Value”’
- Soil pH (12 soilwaten) 64 | =
Above Optimum Soil EC (1:2 soil-waten) umhos/cm
K 170 340 Optimum Soil Estimated CEC 14.31 cmolc/kg
Ca 1824 3648 . Organic Matter (Loss on Ignition) %
- - D —= T
Mg 140 280 — Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 15 30 --
Zn 9.9 19.8 -
Fe 124 248 -
M -
N 327 fo4 75.55 0,64
Cu 1.9 ' 3.8 --
B 0.5 1 -
NO3-N 12 24 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
I - Crop: . ) S| P205 K20 - |-=80¢ - Zn oo 1o Lime
Last Crop |Pasture (212) / T - --
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 40 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 200 0 0 0 0
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6
weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Notes:




DIVISION OF AGRICULTURE
f RESEARCH & EXTENSION
University of Arkansas System

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 12/1/2017
Field ID: CC13YE
Acres: 51

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179060
Sample Number: 3464466

1. Nutrient Availability Index

2. Soil Properties

~Nufrient Co Property .
e Soil pH(12 soil-Water)'
Above Optimum Soil EC (1:2 soil-water) umhos/cm
158 316 Optimum Soil Estimated CEC 13.71 cmolc/kg
Ca 1819 3638 _ Organic Matter (Loss on Ignition) %
o o py ‘ — Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 14 28 -
Zn 9.8 19.6 -
Fe 110 220 -
Mn 346 692 To
~ 78.12
‘Cu 17 34 -
B 05 1 -
NO3-N 13 26 --

3. Recommendations

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

N[ P2057 - K20

S04-S “Zn - -B

‘#Lime

Last Crop 4Pasture (212)

---------------- Ib/acre - ------------n--
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 40 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 200 0 0 0 0
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Nofes:
To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6
weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvestsfyear. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

. 6. Crop 3 Notes:



DIVISION OF AGRICULTURE
f RESEARCH & EXTENSION

University of Arkansas Svstem

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 12/1/2017
Field ID: CC 14
Acres: 15

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179061
Sample Number: 3464467

1. Nutrient Availability Index

! :

.

e P 65 130 Above Optimum

N 129 258 Medium
Ca 789 1578 -

i Mg 129 258 _

I S04-S 17 34 -

t Zn -10.9 21.8 -

i' Fe 134 268 -

. Mn 304 608 _

' '_ ‘ Cu 1.3 26 -

¥ B 0.5 1 -

, NO3-N 7 14 -

2. Soil Properties

Tp

Soil EC (1:2 soil-water)

umhos/cm

Soil Estimated CEC

8.45

cmolc/kg

Organic Matter (Loss on Ignition)

%

Estimated Soil Texture

Silt Loam

Total Ca

Mg

Na

64.48 46.71

12.73

3.92

1.13

3. Recommendations

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

i ol 04

l " |Last Crop |Pasture 2120 | e TB/ACrE =« == === m - m - m

i Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 60 0 0 0 0

| Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 250 0 0 0 0
‘| Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6

weeks of grazing or as needed.

8. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

ﬁrop 3 Notes:




DIVISION OF AGRICULTURE
w RESEARCH & EXTENSION
y University of Arkansas System

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 12/1/2017
Field ID: C1C 15
Acres: 28

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179062
Sample Number: 3464468

1. Nutrient Availability Index

2. Soil Properties

]

L

133 266 Above Optimum Soil FE)C (1:2 soil—water)) umhos/cm
170 340 Optimum Soil Estimated CEC 9.99 cmolcr/kg
Ca 969 1938 - Organic Matter (Loss on Ignition) %
Mg 193 386 N Estimated Soil Texture Silt Loam
S04-S 16 32 -
Zn 14.3 286 . -
Fe 124 248 -
M 358 710 _ 69.97 48.50 16.10 4.36 1.00
Cu 2 4 -
B 0.5 1 --
NO3-N " 22 .

3. Recommendations

Last Crop

Pasture (212)
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 40 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 200 0 0 0 0
Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6

weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Nofes:




| 8

DIVISION OF AGRICULTURE

RESEARCH & EXTENSION
University of Arkansas System

Cooperative Extension Service .
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 121172017
Field ID: C1C 15B
Acres: 21

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179063
Sample Number: 3464469

1. Nutrient Availability Index

+Nutrient
P Above Optimum
Above Optimum
Ca -
Mg 179 358 -
S04-8 18 36 -
Zn 13.3 26.6 --
Fe 139 278 -
Mn 329 658 -
Cu 1.6 3.2 -
B 0.5 1 -
NO3-N 19 38 -

2. Soil Properties

Sofl pH (12 soi-water)

Soil EC (1:2 soil-water) umhos/cm
Soil Estimated CEC 11.62 cmolc/kg
Organic Matter (Loss on Ignition) %

Estimated Soil Texture

Silt Loam - Silty Clay Loam

Total

69.87

0.94

3. Recommendations

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

Last Crop>

Pasture (212)
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 0 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 0 0 0 0 0
Crop 3

Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6
weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night

temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Notes:




DIVISION OF AGRICULTURE
f RESEARCH & EXTENSION
University of Arkansas System

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72BOX 2

VENDOR . AR 72683
Date Processed: 12/1/2017
Field ID: C1C15YE
Acres: 38

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179064
Sample Number: 3464470

=~ 'Nutrient
Above Optimum
207 414 Above Optimum
Ca 971 1942 -
Mg 182 364 -
S04-S 17 - 34 -
Zn 13.7 274 --
Fe 124 248 -
Mn 326 652 -
Cu 1.8 3.6 -
B 0.6 1.2 -
NO3-N 19 38 v -

2. Soil Properties
T . Property -

Soil pH (122 sol-waten)

Soil EC (1:2 soil-water) umhos/cm
Soil Estimated CEC 10.01 cmolc/kg
Organic Matter (Loss on Ignition) %

Estimated Soil Texture Silt Loam

70.03

1.09

3. Recommendations

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

ro

N -P205 K2l S 4 B

Lime:

Last Crop Pasture (212)

- - Ib/acre - -

Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 0 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 0 0 0 0 0

Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N until May 1. For higher production, topdress 50 Ib N/Acre after every 4-6

weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Nofes:




. DIVISION OF AGRICULTURE
b f RESEARCH & EXTENSION
. University of Arkansas System

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution,

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 12/1/2017
Field ID: BH 16
Acres: 21

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179082
Sample Number: 3464471

1. Nutrient Availability Index

2. Soil Properties

“Nutrient. “Congentra ropérty
| - Soll pH (12 soll-waten)
| Above Optimum Soil EC (1:2 soil-water) umhos/cm
| 138 276 Optimum Soil Estimated CEC 10.07 cmolc/kg
Ca 944 1888 - Organic Matter (Loss on Ignition) %
. Mg 111 522 — Estimated Soil Texture Silt Loam
S04-S 13 26 --
Zn 4.4 8.8 --
Fe 195 - 390 -
Mn 165 330 -- 069
Cu 15 3 --
| B 0.4 0.8 -
NO3-N 8 16 -

3. Recommendations

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

2067] K20

Zn

B

Last Crop |Pasture (212)

Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 4000
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 4000

Crop 3 Reg 5 - Analysis Only (21)

4. Crop 1 Notes:

To favor cool-season grasses, apply N in {ate winter. To favor warm-season grasses, do not apply N until May 1. For higher hroduction, topdress 50 ib N/Acre after every 4-6
weeks of grazing or as needed.

5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night

temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

6. Crop 3 Notes:



DIVISION OF AGRICULTURE
f RESEARCH & EXTENSION

University of Arkansas System

Cooperative Extension Service
Soil Testing And Research Laboratory
Marianna, AR 72360

http://soiltest.uark.edu

The University of Arkansas is an equal opportunity/affirmative action institution.

JASON HENSON Client ID: 8706881318
HC 72 BOX 2

VENDOR AR 72683
Date Processed: 12/1/2017
Field 1D: JC 17
Acres: 36

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

Irrigation: Unknown
County: Pope

Lab Number: 179083
Sample Number: 3464472

1. Nutrient Availability Index

2. Soil Properties

87 174 Above Optimum Sail EC (1 l-water) umhos/cm
72 144 Low Soil Estimated CEC 13.65 cmolc/kg
Ca 2123 4246 _ Organic Matter (Loss on Ignition) %
Mg 84 168 — Estimated Soil Texture Silty Clay Loam - Clay Loam
S04-S 12 24 .
Zn 8.3 16.6 --
Fe 139 278 -
Y 7 342 Total Ca Mg K Na
- 85.35 77.78 513 1.35 1.08
Cu 1.9 38 -
B 0.5 1 -
| NO3-N 11 22 -

3. Recommendations

5

(Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)

Last Crop |Hay (144)

Crop 1 Mixed Cool and Warm Season Grasses 4 ton (144) 160 0 0 0 0
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 0 0 0
Crop 3 - [Reg 5 - Analysis Only (21) »

4. Crop 1 Notes:
To favor cool-season grasses, apply fertilizer in split applications in late winter and after spring hay harvest. To favor warm-season grasses, do not apply N until May 1. Split apply
the recommended fertilizer rates after each subsequent hay harvest.

| - 5. Crop 2 Notes:

For optimum fertilizer efficiency, divide the recommended N, P, and K rates by the estimated number of harvests/year. Make the first fertilizer application in spring when night
temperatures are > 60 degrees F for one week. Make subsequent applications following each harvest. Do not apply N after Sept. 1.

If S deficiency has occurred previously on this field apply 20 Ib SO4-S/Acre.

6. Crop 3 Notes:
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C&H Hog Farms
Newton County, AR April 5, 2018

SECTION 1. NUTRIENT TESTS RESULTS & HOW TO

The nutrient tests have been conducted at this time and are included in this report. Below
are a list of available manure testing labs.
Laboratories Providing Manure Testing Services
e Agvise Laboratories
902 13th St. N, P.O. Box 187
Benson, MN 56215
(320) 843-4109
http://www.agviselabs.com

e A&L Heartland Labs, Inc.
111 Linn Street, P.O. Box 455
Atlantic, TA 50022
(800) 434-0109
(712) 243-5213

http://allabs.com

e  Servi-Tech Laboratories
1602 Park Dr. West
Hastings, NE 68902
(402) 463-3522
(800) 557-7509
http://www.servitechlabs.com

e  Ward Laboratories
4007 Cherry Ave., P.O. Box 788
Kearney, NE 68848
(308) 234-2418
(800) 887-7645
http://www.wardlab.com/

e  Midwest Laboratories
13611 “B™ St.
Omaha, NE 68144
(402) 334-7770
https://www.midwestlabs.com/

e  Stearns DHIA Laboratories
825 12 Street South, PO Box 227
Sauk Centre, MN 56378
(320) 352-2028
http://www.stearnsdhialab.com/

e  University of Arkansas
1366 West Altheimer Dr
Fayetteville, AR 72704
(479) 575-3908
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A field-by-field nutrient man:

wement program requives mudiiy
for crop growtl and development. A well-designed soil sampling plan, including proper soil test interpreta-
tions along with manure sampling, manure nutvient analysis. cquipment calibration, appropriaie application
rates and application methods are all neeessary components of @ nwirient management plan. hoplementing
these components allows manure 10 be recognized and used as a credible nutrient resource, potentially
reducing inpu costs and the potential of envirvonmental impacis.

rtikity

Animal manwre has long been used as a souree of nuirients lor crop growth. Standard nutrient values are
guides w determine the amount of nutrients that animal manure will supply as a lertilizer source. lowa State
University Extension publication, Managing Manure Nutricnts for Crop Production (PM 1811, recommends
manure putrient content and credits by type of animal. handling system and application methods.

While "hook values™ like those in PM-1811 are reasonable average values, an individual farms manure
analyses can vary from those averages by 50 pereent or more. Species, age of animal, feed rations, water usc,
budding type. management, and uther factors make every farm’s manure different. Two key factors affecting
the nutrient content of manure are manure handling and (ype of storage struciures used. Fach handling
system results in dilferent types ol nwtrient losses—some unavoidable and others that can be controtled 10 a
cerain degree. Beeause every livestock production and manure management system is uniyuc. the hest way
Lo assess manure nutrients is by sampling and analyzing the manure at a laboratory.

This publication deseribes how to sampie solid. semi-solid, and ligquid manure. Manure with greater than 20
pereent solids (by weight) is classified as dry manure and is handled as a solicl, usually with box-type spread-
ers. Manure with 10 (0 20 percent solids is classified as semi-solid manure and can usually be handled as a
liquid. Semi-solid manure nsually requires the use of chopper pumps 10 provide thorough agitation before
pumping. Manure with less than 10 percent solids is classified as liquid manure and is handled with pumps.
pipes, tank wagons. and irrigation cquipment,

A vepresentative manwre sample is needed o provide an accurate rellection of the nuirient conent, Unforu-
nately, manure nutrient content is not uniform within storage structures. so obtaining a representative sample
can be challenging. Mixing and sampling strategics should therefore insure that samples simudate as closcly
as possible the type of manure that will be apphied.

Sampling L pr applicatio ensure thal you reeeive the analysis in time 1o adjust
nwriem application rates based on the nutrient concentration of the manure. However, sam-
pling manure prior to application may not completely reflect the nurrient coneentration ol the
manure due to storage and handling losses if long periads of time pass before application begins
or when liquid storage [acilities are not adequately agitated while sampling. “Pre-sampling”
such as dipping samples olf the 10p of storage structnre for nitrogen (N) and porassium (K)

“eoncentrations, can be done 1o estimate application rawes. (See page 3 for more on pre-sam-
pling). Producers must remember 1o go back and determine the acial nuirient rates applied by
using manure samples coltecied during application and calculating volumes.

FFor best results, manure should be sampled at the time of application or as close as possible
appticadion, Sampling during application will help to ensure that samples are well-mixed and
representative of the manure being applicd. Because manure nuurient analysis iypically akes
several days aa lab. sampling at the time of application will not provide immediate manure
nutrient reconmendations. The results can, however, be used [or subseguent manure applica-
tions and to adjust commercial lentilizer application. This is why it is important o develop a
mamure sampling history and nse those analyses in a nuwient management plan. A manure
sampling history will also help you recognize il nnplanned changes have occurred w your
system il management and vther factors have remained constant. A manure sampling history
will give you conlidence in using manure, and show vou how consistent nutrient cancentration
is from year 10 year.

v

Take manure samples annually for three years for new facilities, followed with samples every
three to five years, unless animal management practices, feed rations, or manure handling and
storage methads change drastically from present methods. 1 vou apply manure several times »

[OWA STATE UNIVERSITY

University Extension - PM 1558 Revised November 2003
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vear, take samples when you plan o apply the bulk of
wanure. Forexample, ivmay be appropriate 1o sample in the
spring when manure that has accumulated all winter will be
applicd. If storages are emptied twice a year, it may he
necessary o sample in hotl spring and Tall since the differcnt
storage temperatures in suimmer versus winter will affect
mamure muvient Jevels. NOTE: Tmplementation of futire
Jedeval vegulations mayv require concentianed animal feeding
operations (> 1,000 unimal units) o sumple annually. Please
check state and federal requivements to determine sampling
[requency.

In Hiquid and semi-solid systems, seuded solids can contain
over 90 pereent of the phosphorus (P), <o complete agitaion
is needed o accwrately sample the entire storage if all the
manure in the storage structure is going to be applied. 11,
however, solids will puwrposely be feft on the bottom of the
storage structure when the manure is pumped oul, as is
sometimes the case with Tagoons, then complete agitation
during sampling may gencrate anificially high nutrient values.
In this case agitation of the solids or sludge on the bottom of a
lagoon is not needed lor nutrient analysis.

Liquid manwre is best sampled during land application, for it
15 potentially more difficult and dangerons 1o sample from
liquid starage tacilities than dry manare systems. When
sampling manure during application is not possible, or pre-
application analysis is desived lor determining rates, reler (o
the section on sampling from a storage facilinye 1t sampling
from aliquid storage facility, use cantion 1o prevent accidents,
such as falling into the manure storage facility or being
overcome with hazardous gases produced by manure. Have
two peaple present at all times. Never enter conlined manure
storage spaces without appropriate salety gear such as a sell-
contained breathing apparatus.

Jdeally, liguid manure should be agitaied so a representative
sample can be obtained for aboratory analysis. When agitat-
ing a storage pit below a building, be sure to provide adequate
ventilation for both animals and humans, When agitating
outdoor unformed pits, monitor activities closely 1 prevent

' erosion of berms or destruction of pit liners.

Liquid Manure Sample Preparation
Al liguid samples should be handled as {ollows:
+ Prior to sampling label a plastic boule with your name,

date and sample identification number using a watceeproof

wn.

. I} the sample cannot be mailed or transported o a labora-
tory within a few hours, it shonld be frozen. Place the
container in a tightly sealed plastic bag and keep i cokld
o frozen undl it arrives at the laboratory.

* Most manure analysis laboratories do have plastic bottles

: available for sample collection. Do not use plass contain-
: crs, as expansion of the gases in the sample can cause the
A container to break.

Liquid Manure Sampling
During Land Application
Liquid Manure Applied with Tank Wagons

+ Since settling begins as soon as agitation stops. samples
should be collected as soon as possible alter the manure
tank wagon is filled unless the ranker has an agitator,

¢ Immediately alier [illing the tank wagon, use a clean
plastic pail 1o coltect manuve {rom the loading or unload-
ing port or the opening near the botom of the tank. Be

sure the port or opening does not have a solids accumula-
tion from prior Joads,

» Use a ladle 1o stiv the sample in the bucket o get the
solids spinning in suspension. While the liquid is
spinning remove a dadle full and carefully powr in the
sample boutle. See Figure 1.

* Repear this procedure and ke another sample undil the
sample bottle is three-quarters full (Make sure the
manure solids have not settled 1o the bottom of the
bucket as cach ladle is extracted; it is important 1o

include the solids in

the sampled. Screw
the hid on tightly.

Liquid Manure
Applied by
frrigation
Systems
* Place catch pans or
buckets randomly in
the ficld o collect
liguid manure that is
applicd by an iriga-
tion system. Inexpen-
sive alwminum roasting
pans or plastic buckets can be used as catch pans. Use
several pans at ditferent distances vom the sprinkler
head.

» Immediately after the manure has beer applied. colle
manure from catch pans or buckets and combine the
manture in one bucket (o make one composite sample.

» Use a fadle to sdv the sample in the bucket, While the
liguid is spinning remove a Jadle full and carefully pour
inte a sample bottle. See Figure 1.

* Repeat this procedure and take another sample until the
saimple bottle is three-quarters full. Screw the lid on
tghtly,

I
Figure 1. Collecting a liquid manure
sample.

Liquid Manure Sampling
from Storage Facilities

For best samipling results, samples should be taken with a
sampling probe or tube (see Figure 2Y. Probes can he con-
structed our of 1.5-inch diameter PVC pipe. Cat the PVC pipe
a loot longer than the depth of the pit. Runa 174 -inch vod or
string through the Tength of the pipe and atach a plug such as
a rubber stopper or rubber ball (see Figure 3). The rod or the
string must be Jonger than the pipe. 11 wsing a wod, bend the
1op over to prevent it from falling out of the pipe.
* Insert the pipe slowly into the pitor lagoon, with the
stopper open, to the full depth ol the pit.
o Pull the strimg or rod
to close the bottom of
\ the pipe and extract the
\ vertical profile sample
b inside the pipe (he
\ careful not to tip the
5\ pipe and dump the
) samplel.
* Release the sample
carefully into a bucket.
+ Repeat the process at
feast three times around
the pit or lagoon
creating a composite
sample in the bucket.
o Usealadle 1 stiv the
sample in the bucket 10
get the solids spinning,
in suspension. While
the liquid is spinning.

Figure 2. Sampling earthen basin
with sampling probe.




take a ladle full and
carelully pour into a
sample bottle.

¢ Repeat again and
take another sample
antit sample bottle
i3 three-quariers
full. Make sive the
manure solids have
not settled o the
bottom ot the

» el
Figure 3. Rubber st
bucket as cach g A SHReary
i —— to a metal rod to serve as a
dpp acted,; stopper for PVC manure sampling
itis frmportant o fube.

include the solids in
the sample. Serew the lid on tightlv.

Pre-Sampling Nitrogen and

Potassium from Liquid Manure
H ahe procedures deseribed above lor sampling liquid manure
are impraciical due to Tack of sampling cquipment, or the
inability 1o agitate the manure, manure samples can he dipped
off the top of stored liguid manure w analvze for N and K
concentrations. Rescarch has shown that top-dipped liguid
samples vepresent approximately 90 percent of the N concen-
tration measured in mixed, ficld-collected samples. Muliiply

the results of the N concentration from wp-dipped samples by

L fora better estimate of the N concentration of the liguid
storage facility. Dipping a sample from the surface of a liquid
storage pit docs NOT provide a good estimate of P concentra-
ton in the pit and is not recommended.

I solid manure handling systems, many of which include
bedding. the proportions of fecal matter, urine. and bedding
will vary from one location 10 another within sites, and often
from season to season as well 1t is necessary 1o take samples
from various places in the manure pile, stack, or luer to
obtain a representative sample for analysis. Tt may even be
benelicial to sample several times per year based on the
bedding content.

Manure sampling is best done in the ficld as manure is
applied. This ensures that losses that oceur during handling,
storage. and application are taken into account and that
manure is better mixed, reducing stranficavion found during
sampling storage lacilities. As with field sampling of liquid
manue, vesults will not be available in time 1o adjust current
apphication rates, However, sampling dwring application will
still allow producers o adjust any planned future commercial
lertilizer rates and manure application in subsequent years.
The following method describes a procedure for colleeting dry
or solid manure samples from the ficld.

Dry Manure Sampling
During Land Application

Collect manure samples according 1o the following field
sampling procedure.
¢ Spread a sheet of plastic or tarp on the field. A 10-feet-by-
10-feet sheet works well for sampling manure,
« Fill the spreader with aload of manure.
* Drive the tractor and manure spreader over the wp of the
plastic 1o spread manure over the sheet
» Collect subsamples as deseribed helow (Steps 143, Com-

posite sample Collection).

» Samples should be collected 1o represent the frst, middle
and last part of the storage facility or loads applied and
should be correlated as to which toads are applicd on
certain fields to track changes o naivient concentrations
throughout the storage facility

Sampling from Dry or Solid
Storage Facilities and Open Lots

Manure should be sampled at the time of application. hut il
time and management practices prevent this, manure samples
can be cotlected from the storage facitity. Sampling from
storages is not generally recommended due to difficalty in
collecting arepresentative sample. Although solid manure
storages are generally not fully enclosed and gases are some-
what difued. abways exercise cawdon when sampling from
storage facilities. H vou have to enter a confined storage
[acility, follow the safety recommendations described previ-
oushy in the section on sampling liquid manure storages.

Open Paved Lots
Manure that accunmulates on paved leedlots and is seraped
and hauled to the field is classified as serape-and-haul feedlot
manure. Manure s usualhy vemoved from the feedlot daily or
several times a week.
¢ Collect manure by scraping a shovel across approximarely
25 feet of the paved feedlot This process should be
repeated ten or more times, taking care to sample ina
divection that shices through the large-scale variations of
maisture, bedding, depth, age, ere. (Sce Figure 4). Avoid
manure that is excessively wet (near waterers) or contains
unusual amounts of feed and hav.
* Use the shovel to thoroughly mix manure by continuously
scooping the outside of the pite 1o the center of the pile.
+ Collect subsamples from this pile using the hand-in-bag
¥ mcthod thatis
described below
{Steps 1-3 Composite
Sample Collection?.
* This may need 1o he
done several times 1o
collect several
compaosite samples
for analysis.

x

o Barn Gutter

lot for ; )

Manure that accumu-

lates ina barn or

housing facility, is temporarily stored in a guiter, and then

removed by a barn cleaner is classified as barn gutter manure.

Manure is usually removed lrom the barn once or twice daily:
¢ Shovel a vertical “slice™ of manure from the gutier, making

sure the shovel reaches to the bottow of the gutter.

* Remove manure [rom the gutter and pile it on the barn
floor. Mix the manure with a shovel ar pitchork to
ensure that bedding is mixed thoroughly with manure,
When collecting samples from a guiter, be sure to incluade
the Hquid that accumulates in the guiters bottom. Discard
forergn material and also take care not o add large
amounts of barn lime.

o Repeat steps one and two lrom various locations along the
gutter.

¢ Mix cach pile thoroughly and collect subsamples [rom
cach pile using the hand-and-bag method that is de-
seribed below (Steps 1-3, Composite >ample Collection).

Figure 4. Sampling a feed-
manure sample.

Dry Stack and Manure with Litter

Manure that is stoved owtside in a solid waste storage lacility,
such as astacking shed or horizomal concrete stto located
above ground, is classified as a dry stack. These facilities are
usually covered to prevent the addition of extra water, Diy



manure with Hiter should also he sampled in the Tolowing,
manner. .
¢ Remove manure from 10 10 20 lacations throughout the
dvy stack aud place it in a pile using a piichfork or shovel.
Manure should be collected lrom the center of the stack
as well as from near the owside walls, (0 get samples that
represent all ages and moisture levels of manure in the
stack. A bueket loader can cuta path inte the center of
the pile 10 provide aceess for sampling. Subsamples
should be eollected o the depth the luer will be removed
for application,
¢ Thoroughly mix manure with the shovel by continuonsly
scooping the owside of the pile to the cenier of the pile]
* Collect a composite mamure sample as described below
(Steps 13, Composite Sample Collection),

Composite Sample Collection
for Dry or Solid Samples

L. Whether cotlecting from a plastic wrp in the ficld, a
feedlot, a storage Tacility, ora barn, sample in a prid
pattern so that all areas are represented. Combine 10 10
20 subsamples in a bucket or pile and mix thoroughly:
More subsamiples will produece more aceurate vesulis and
are olien vequired to produce a composite that best
represents nutrient levels,

- The final composite sample that will be submiited lor
nutrient analysis should be collected using 1the hand-in-
bag method. To collect & composite sample from the
mixed subsamples. place a one-gallon resealable freezer
bag rarned inside out over ane hand. With the covered
hand, grab a representative handful of manure and wm
the freezer bag right side out over the sample with the
free hand. Be carelul not to get manure in the sealable
tracks.

- Squeeze exvess air out of the bag, seal, and place ot in an-

o3

[ ]

I

other plastic bag to prevent leaks. Label the bag with your

name, date, and sample identification number with a wa-
terprool pen and freeze it immediately 1o prevent natrient
Josses and minimize odors. For manure with a high degree
ol variability, muliple samples may need 10 be analyzed.
Manure samples should be mailed or delivered 1o the Tabo-

ratory as soon as possible afller sampling,
Manure samples should be sent to a lab Tor chemical analysis
as quickly as possible to avoid nutrient losses. For a list of
commercial laboratories, please call your 15U Extension affice
or visit the Web au hup/extension.agron.iastate.edu/immag/
sp.himl.

To switch from| Multiply by To get

mg/l 1.0 ppm
ppm 0.0001 percent
ppm 0.00834 Ih/1,000 gal
ppm 0.002 Ib/ton
ppm 0.2265 Ib/acre-inch
/1,000 gal 0.012 percent
Ib/ton 0.05 percent
percent 83.4 {bf1,000 gal
percent 20.0 Ib/ton
percent 2265 Ibfacre-inch
P (elemental) 2.29 PO,
K (elemental) 1.2 K,0

ic manure analyses determined by lahoratories include
tatal nitrogen, total phasphorus, and ol potassium. Results,
from commercial Jaboratories are presented either as a percent
af the sample weight, as povnds per ton, ag pounds per 1,000
gallons of manure. or in parts per million (ppm). Table |
shows factors used 1o convert between measurenients.
Usually, nutvients are expressed as N, P O or i 0 an a wel or
“as received” bagis, but same fabs may mstead eéport data on
an clemental (P instead of 1,0, Kinstead of 1K,0) or dry
{without water) basis; so, be sure to confivm the units, In any
case, manure values from commercial laboratories express
nurients as the wial amount of nutrient v the manure
sample. Some primary nutrients, such as Noand P may not he
completely available for plant growth the first vear manure is
applied. A pertion of some nutrients present in manure are in
an organic form and unavailable for immediate plant apuake.
Organie Torms require transformation to an inorganic form 1o
be available for plant uptake. This transformation is depen-
dent on temperanure, moisture, chemical cnvironment, and
time. Availability of murients can he limited by field losses,
which are alfected by the type of manure and by manure
application methods. These losses are not accounted for in
laboratory results. Refer ta the 15U Extension publication
Managing Manure Nutricnts for Crop Produciion (PM 1811 [or
nurient availability estimates and losses due to types of
manure application methods.

PM 1518k Manure Storage Poses Invisible Risks

PM 1041 Calibration and Uiniformity of Solid Manure Spreaders
(12703)

PM 148 Calibrating Liquid Manare Applicators (02/04)

PM 1811 Mandgging Mamire Nutrienis for Crop Production

Adelitianal resources may be found on the lowa Manure Man-
agement Action Group (IMMAG) Web page at
hupexiension agron.iastate.cdwinmag/defauh. him

Prepared by Angela Rieck-Hinz. extension program speeialist,
Dept.of Agronomy; Jelfery Lorimor, associate prolessor, and Tom
L. Richard. associate prolessor, Dept. of Agriculiural and
Biosysiems Engineering and Kris Kahl ISU field specialist- Ag-
viculiral Engincering.

Photos submitted by John Sawyer, Kris Kohl, joel Dejong, Jelf
Lorimor and Charles Wittman

Reviewed by Johu Sawyer, 1SU; Chris Murray, lowa Nawural
Resources Conservation Service and Marty Schwager, lowa Pork
Producers Association.

File: Agronomy 7-+4
- and justice for all
The U.S. Oepartment of Agriculturs [USDA} prohibits discriminationin allits peograms
and activities on the basis of race, color, national origin, gender, veligion, 2ge,
disability, palitical heliefs, sexual orientation, and mavital or family status. {Not all
prohitited bases apply Lo alf programs.) Many materials car be made avaitable in
alternative formats for ADA clieats. To lile a complaint of discrimination, verite USDA,
Office of Civil Rights, Room 326-W, Whitten Building, 141h and Independence Avenueg,
SW, Washington, DC 20250-9410 or call 202-720-5964,

Issued infurtherance of Couperative Extensiun work, Acts of May 8 and June 30,1914,
in cooperation with the U.S. Department of Agriculare. Stanley R Johnson, director,
Cuoperative Extension Seivice, lovza State University of Science and Technology,
Ames, lowa.



AGRICULTURAL DIAGNOSTIC SERVICE LABORATORY
1366 W. Altheimer Dr., Fayetteville, AR 72704
(479)575-3908 agrilab@uark.edu
University of Arkansas, Dept. of Crops, Soils, and Environmental Science

mn

DEPARTMENT OF | SRt
AGRICULTURE | WEUIIT
Rt

LIQUID MANURE FOR FERTILIZER ANALYSIS (report for AGRI- 429)

Name: KARL VanDEVENDER Received in lab: 2/09/2018 |
Address: 2301 S UNIVERSITY AVE E- Mailed: 2/16/2018 (6 business days)
City: LITTLE ROCK State,Zip: AR 72204
County: Phone #:
E-Mail: kvandevender@uaex.edu sharpley@uark.ed Check #: - BCRET FUND (LRSO)
Lab. No. M80169 M80170
Sample |.D. C&HP1C C&H P2C
Animal type swine swine
age/lbs no info no info
Bedding type none none
Manure type pond liquid pond liquid
Sample date 2/08/2018 2/08/2018
Age of manure  no info no info
pH 7.7 8.0
EC(umhos/cm) 11800 11630 -
% Solids 2.87 0.72

-mg/l on as-is basis-

Total N 2590 1000
Total P 1485 | 136
Total K 1756 . 1519
Total Ca 1342 58
NH4-N 1341 991
NO3-N

Water E#ractable P 149 84

- -lbs/1000 gal on as-is basis-
Total N 21.6 8.3

TOTALPAS . :
"P205" 28.3 26
TOTALKAS

"K20" 17.6 15.2
Total Ca 11.2 . 0.5
NH4-N 11.2 8.3
NO3-N

Water Extractable P 1.2 . 0.7

*Ibs/1000gal P205 = mg/! Total P on "as-is" basis muitiplied by 2.29*0.00833
*Ibs/1000gal K20 = mg/l Total K on "as-is" basis multiplied by 1.2*0.00833

*Water Extractable P: 1:100 solids to H20 ratio, | hr shake, centrifuged, filtered, acidified, analysis by ICP
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C&H Hog Farms )
Newton County ,AR Revised: April 12, 2013

| SECTION J. Livestock Mortality Management Plan

5 Mortalities will be disposed with an incinerator. The use of an incinerator to dispose of the
carcasses uses propane or diesel. The ashes are land applied. Incinerators reduce carcasses
to ashes. The Incinerator meets state requirements for burners and emissions. Minimum
incinerator capacity shall be based on the average daily weight of anlmal mortality and the
length of time the incinerator will be operated each day.

In the case of emergency when it may not be possible for the incinerator to keep up a
proposed emergency burial site will be used.

The primary method of carcass disposal in the future may be In-Vessel Composter called a
BlOvator.

The following is an Excerpt from Act 87 of 1963-Code 2-33-101 and Act 150 of 1985-Code
19-6-448 by the Arkansas Livestock and Poultry Commission

Carcasses may be buried at a site at least 100 yards away from a well and in a place where a
stream cannot be contaminated. Anthrax carcasses are to be covered with 1 inch of lime.
Other carcasses may be covered with lime, particularly when needed to control odors. All
carcasses are to be covered with at least 2 feet of diri. Carcasses are not to be buried in a
landfill, without prior approval of the State Veterinarian.

Act 87 of 1963, Act 150 of 19835, and Act 522 of 1993: Disposal of carcass of animal dying from contagious
or infectious disease.

9141. Any person that has the care or control of any animal that

dies from any contagious disease shall immediately cremate or bury

the animal.

9142. An animal which has died from any contagious disease shall

not be transported, except to the nearest crematory. The

transportation of the animal to the crematory shall be pursuant to

such regulations as the director may adopt.

9143. An animal which has died from any contagious disease shall

not be used for the food of any human being, domestic animal, or
Jowl.

DeHaan, Grabs & Associates, LLC
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nvironmental Nutrition:
Nutrient Management
Strategies to Reduce Nutrient
Excretion of Swine

E. T. KORNEGAY, PAS and A. F. HARPER, PAS
Department of Animal and Poultry Sciences, Virginia Polytechnic Institute and State
University, Blacksburg, VA 24061-0306

Abstract

Intensive production of swine has
brought an increase in the volume of
manure produced on farms with limited
land area. Exceeding the capacity of soil
and crops to handle this volume of
mantire results in nutrient accumulation
in and on the soil that can produce
leakage of nutrients to the environment
and pollution could result. Environmen-
tal nutrition is deéfined as the concept of
formulating cost-effective diets and
feeding animals to meet their minimum
mineral needs for acceptable perfor-
mance, reproduction, and carcass quality
with minimal excretion of minerals. Pigs
normally excrete 45 to 60% of N, S0 to
80% of Ca and B and 70 to 95% of K,
Na, Mg, Cu, Zn, Mn, and Fe when fed
diets containing commonly used
feedstuffs. Although it is not possible to
make pigs 100% efficient in utilization
of nutrients, it is possible to reduce the
amount of nutrients excreted through
careful nutrient management. Several
Strategies dre possible for reducing
nutrients excreted: 1) improvements in
feed efficiency, 2) more accurate nutrient
requirement information for animals and
compositional data for feed ingredients,

Reviewed by R. D. Jones and L. J. Boyd.

3) reduced feeding of excess nuttients
through overformulation, 4) feeding for
optimal rather than maximum perfor-
mance, S) use of crystalline amino acids
and high quality protein, 6) improving
the aqvailability of P and some other
minerals, 7) use of phase feeding and
separate-sex feeding, and 8) reduced feed
wasle. Somie strategies have a much
greater potential for reducing nutrients
excreted than other strategies. In the
future, dict formulation and feeding
must be integrated into total production
Systems so that swine production
systems are environmentally safe as well
as economically viable.

(Key Words: Environment, Nutrient
Management, Pigs.)

Introduction

Pigs traditionally have been fed to
maximize performance with little or
no regard for nutrients excreted.
During the past decades, advances in
genetics, nutrition, housing, physiol-
ogy, disease control, and manage-
ment have resulted in major im-
provements in the efficiency of swine
production. Along with these
improvements has been an increase
in the size and intensity of produc-
tion units to maximize the benefits
from these improvements and to
optimize the use of capital, labor, and

facilities. This large increase in size
of animal units, however, has led to
an overall increase in environmental
burdens, such as excessive amounts
of waste and odor. Commercial
swine production is an essential
component of our food supply.
However, this important agricultural
enterprise is being restricted in some
countries and will be restricted in
other countries if solutions to the
problem of manure disposal and odor
control are not developed and
implemented.

Because of the high nutrient
content of manure, and thus fertiliz-
ing value, land application has been
the major means of manure disposal.
However, there are limits to the
amount of manure that can be
applied to the land because of nutri-
ent build-up in and on the soil. The
potential environmental impact of
nutrient contamination of the
environment is perceived as a major
issue facing livestock producers in
many countries (15, 19, 40, 90). A
major concern for surface water
quality is the eutrophication of lakes
and streams (20), and D, not N, is the
limiting nutrient for algae and other
aquatic plant growth (75, 80). Also,
an excessive build-up of nutrient
levels in the soil is of long-term
concern because of potential pollu-
tion through ground water and soil
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erosion and run-off, as well as a
potential reduction in crop yield.

To avoid leakage to the environ-
ment and potential pollution, gov-
ernments in many countries are
passing legislation requiring nutrient
management plans for each farm,
thus the amount of manure that can
be applied to the land is being
regulated (35). Most states in the
U.S. are starting to monitor farms
where large numbers of food-produc-
ing animals are maintained on a
small acreage. Coffey (15) has stated
that technology does exist for con-
centrated production of livestock in
an environmentally sound manner.
However, he also said that even
though good technology exists today,
there are opportunities for reducing
nutrients excreted, and thus reducing

- land requirements.

Managing manure in swine
confinement systems has always been
a problem, and it will be a much
greater problem and challenge in the
future because the volume of manure
per production unit has increased as
production units have increased in
size and intensity. Also, envitonmen-
tal concerns have increased and will
continue to increase in the future as
indicated by all trade magazines and
newspapers for livestock and poultry
agriculture. Two equally important
approaches must be taken in dealing
with this challenge: First, the amount
of nutrients being excreted must be
reduced; and second, the nutrients
that are excreted must be recycled in
a manner that is not damaging to the
environment. It was stated in 1981
by the Agricultural Research Council
(4) that the concept of a minimum
requirement of a mineral that sus-
tains an acceptable standard perfor-
mance of pigs needed to be devel-
oped and should be cost-beneficial.
Environmental nutrition is defined as
the concept of formulating cost-
effective diets and feeding animals to
meet their minimum mineral needs
for acceptable performance, repro-
duction, and carcass quality with
minimal excretion of minerals. This
paper discusses methods of reducing
nutrient excretion in manure as an

important component of the solution
to this environmental problem.

Assumptions and
Nutrients of Concern

There are four basic assumptions
in this concept of environmental
nutrition. 1) All animals will excrete
some nutrients; therefore, 100%
efficiency will not be reached. 2) The
total farm production system must be
sustainable and nutrients should not
become detrimental to the environ-

“ment. 3) Manure is biodegradable —

it is made up of various organic and
inorganic nutrients and can serve as
a source of nutrients for both plants
and animals when managed properly.
4) Swine producers want to contrib-
ute to a healthy environment;
consumers, however, must recognize
that additional production costs may
result and must ultimately be paid by
them.

Digestion and retention coeffi-
cients for N and several minerals are
given in Table 1 for various sizes of
pigs. Generally, pigs only retain from
20 to 55% of the N consumed. The
amount of Ca and P retained can
vary from 20 to 72% with slightly
more Ca retained than P. The reten-
tion of Mg, Na, and K vary from S to
38% of that consumed. The reten-
tion of Zn, Cu, Fe, and Mn is also
low, with values ranging from 8 to
45% of the intake. Younger animals
may be slightly more efficient than
older animals, but there is also a
larger database for the younger
animals. Other factors can influence
the retention of N and minerals. The
amount of minerals retained as a
percentage of intake decreases as
intake increases. The retention of
chemically bound forms of some
minerals will be increased if they are
released in the digestive tract. For
example, phytase can enthance the
retention of Ca, P and Zn. Liber is
known to decrease the retention of
some minerals. Therefore, the
bioavailability of the mineral source
will influenice the retention of
minerals.

Of the nutrients present in ma-
nure, N, P, K, and trace minerals
(probably Cu and Zn) are of greatest
concern. There is general agreement
that P and N are currently the two
elements in manure that limits the
rate of land application, but there is
disagreement as to which one is of
greatest concern. In the Netherlands,
manure disposal is a major concern
on swine and poultry farms because
of the small land base of these farms
(28). However, within Dutch animal
agriculture, the dairy and swine
industries are the largest contributors
to manure production. In the
Netherlands, there are laws that
regulate the amount and method of
waste disposal. These regulations will
become more restrictive by the yr
2000 (28).

Nitrogen is used as the base to
regulate the amount of manure that
can be applied to the land in many
areas, including the U.S. However, in
the future it is likely that N and P will
be the nutrients that limit land
application of manure in more
intensive swine and poultry produc-
ing areas. Results of a recent live-
stock nutrient assessment in North
Carolina (7) supports the position
that P may well be the nutrient that
determines the amount of manure
that can be applied to many soils and
crops. Barker and Zublena (7)
reported that statewide animal and
poultry manure could provide about
20% of the N and 66% of the P
requirements of all nonlegume
agronomic crops and forage, How-
ever, these researchers found that 3
of 100 counties in North Carolina
had enough manure to exceed all
crop N requirements, and 18 counties
had enough manure to exceed crop P
needs.

High P levels in the soil have also
been reported for many states.
Sweeten (86) estimated that for the
145.5 metric tons of manure pro-
duced annually by livestock and
poultry in the U.S,, pigs excrete
about 23% of the P and poultry
excrete about 13%. Dairy cattle
excreted 12% of the total P in all
manure. Sims (84) reported that
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TABLE 1. Digestion and retention of nitrogen and minerals by different
classes of pigs.

Class or size of pigs

Minerals Young Finishing Gestating Lactating
Nitrogen
Digested, % 75 to 88 75 to 88 88 -
Retained, % 40 to 50 40 to 50 35t0 45 20 to 40
Calcium
Digested, % 55t075 40 to 50 10to 37 19 to 26
Retained, % 40to 72 25 to 50 35 -
Phosphorus
Digested, % 20to 70 20 to 50 3to 45 1to 35
Retained, % 20 to 60 20 to 45 20 to 35 20
Magnesium _
Digested, % 20 to 45 28 to 38 14 t0 21 7018
Retained, % 20 to 38 15to0 26 - -
Sodium
Digested, % - 35t0 70 - -
Retained, % - 13t0 26 - -
Potassium
Digested, % - 60 to 80 - -
Retained, % 5to 10 10 to 20 - 5
Zinc digested, % 20to 45 10 to 20 - -
Copper digested, % 18 to 25 10 to 20 - -
Iron digested, % 30 to 35 5to 35 - -

Manganese digested, % 17 to 40 8to 18 - -

Data for this table was adapted from Adeofa (1), Adeola et al. (2), Apgar and
Kornegay (3), Bruce and Sundstal (11), Coppoolse et al. (18), Dungelhoef et al. (29),
Everts (32), Jongbloed (43), Jongbloed et al. (46, 47), Kornegay et al. (56), Kornegay
(50), Kornegay and Kite (54), Kornegay and Qian (55), Lantzsch and Drochner {58),
Lindemann et al. (62), Moore et al. (64), Nisi (66), Pallauf et al. (71, 72, 73, 74),
Qian et al. (76), Swinkels et al. (87}, Verstegen (91), Vipperman et al. (94), Yi et al,
(98).

recent surveys reveal that several will probably replace N in other
states had found greater than 50% of countries, but in the long-term Cu
the soil samples tested for crop and Zn may be of concern.
production to be rated high or Soil analyses of a Sampson
excessive in P. These states include County, NC, bermudagrass pasture
Maine, Connecticut, Delaware, that was fertilized with swine lagoon
Maryland, Michigan, Minnesota, effluent to satisfy N requirements
Virginia, North Carolina, South showed approximately a 400%

Carolina, Ohio, lowa, Idaho, Indiana, increase in P and Zn, a 100% increase

lllinois, Utah, Wisconsin, Wyoming, in K, and a 300% increase in Cu to a
Arizona, and Washington. The depth of 91 cmr during the 3-yr
impact of high P levels in the soil has period of application (Table 2; 65).
been reviewed recently by Pierzynski
et al. (75), Sharpley (79), Sharpley et application of Cu-rich pig manure

al. (80, 81), and Crenshaw and (from pigs fed 255 ppm Cu as CuSO,)
Johanson (20). Phosphorus currently at an average annua] rate of 80 ton/
is the nufrient that regulates the acre (22.4% M) to three soil types
amount of waste that can be applied  increased the soil DTPA

to the land in some countries and (diethylenetriaminepentaacetic acid)

Starting in 1978 through 1992, the

extractable concentration of I, Cu,
and Zn in the Ap and upper B hori-
zon (D. C. Martens and E. T.
Kornegay, unpublished data). The
average annual rate of application
per acre was 21.9 Ib of Cu, 7.1 1b of
Zn, and 378.6 1b of P. The applica-
tion of a similar amount of Cu from
CuSO0, resulted in similar increases in
Cu. For example, high quality deep
core soil samples taken in the spring
of 1996 revealed that the increases
varied based on soil type and treat-
ment (Table 3). There were 9.0-,
19.6-, and 3.6-fold increases in
extractable Cu for silt loam (0 to 12
in), sandy loam (0 to 10 in), and clay
loam (0 to 4 in) soils, respectively, in
the Ap horizon when Cu-rich pig
manure and CuSO, were added.
There were 2.1+, 2.5-, and 2.6-fold
increases in extractable Zn, respec-
tively, when Cu-rich pig manure was
added. Also, there were 2.4+, 5.7,
and 11.7-fold increases in extractable
P, respectively, when Cu-rich pig
manure was added. There were some
increases in the upper B or A, hori-
zons, but the magnitude of the
increases was much less and the total
concentration for all soils and treat-
ments was much less. Little effect of
treatments for the different soil types
was observed below the upper B or A,
horizon. The Cu (2.3 to 2.6 ppm)
and Zn (16.8 to 20.3 ppm) concentra-
tions of the grain grown on these
soils were not changed. Corn ear leaf
tissue had a slightly higher Cu
concentration (113 to 172% of
controls) but Zn concentrations were
similar. Phosphorus was not mea-
sured in plant tissue and grain.

Grain yield was not decreased by Cu
application during any year on the
three soil types.

Strategies for Reducing
Nutrients Excreted

The following strategies for
reducing nutrients excreted will be
briefly discussed and examples given:
1) Improvement of feed efficiency; 2)
Reduction of “overformulation” or
nutrient excesses; 3) More accurate
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pb ' Kb

TABLE 2. Soil analyses for a Sampson County, NC bermuda-grass pasture
fertilized with swine lagoon effluent?.

Zn Cu

Depth 1990 1992 1990 1992 1990 1992 1990 1992

{cm)
Oto 15 118 212 147
15 to 30 39 190 184

61 to 91 3 14 298

1992. Adapted from Mueller et al. (65).

(ppm)

191 1.28  5.28 0.47 2.65
183 0.38  2.39 0.48 1.65
30 to 61 4 46 355 1389  0.20 1.38 0 1.78
797 0.26  1.02 0 1.21

2swine lagoon effluent was added at a rate to meet the N needs of the bermudagrass
pasture. Initial sampte was taken [une 28, 1990 and final sample taken December 2,

bAssumed P,0; contained 43.64% P and K,O contained 82.98% K.

nutrient requirements of animals and
compositional information for feed
ingredients; 4) Feeding for optimal
rather than maximum performance;
5) Use of crystalline amino acids and
high quality protein; 6) lmprove-
ment of the availability of P and
some other minerals; 7) Use of phase
feeding and separate-sex feeding; and
8) Reduction of feed waste. Other
strategies, such as controlling disease
and parasites, providing a comfort-
able environment, and reducing
stress are also very important and can
lead to improved efficiency, but will
not be discussed in this paper. Some
strategies have a much greater
potential for reducing nutrients
excreted than others, and some
strategies will be more applicable
than others depending on the
individual farm situation.
Improvement of Feed Efficiency.
Improvements in overall feed effi-
ciency can produce a major reduc-
tion in the excretion of nutrients.
Coffey {15) reported that a reduction
in the feed to gain ratio of 0.25
percentage units (i.e., 3.00 vs 3.25),
would reduce N excretion by 5 to
10%. Henry and Dourmad (40)
reported for growing-finishing pigs
that for each 0.1 percentage unit
decrease in feed to gain ratio there
was a 3% decrease in N output. Feed
efficiency can be improved in several

ways: 1) Improvements in the genetic
potential of animals can have a
tremendous impact on feed effi-
ciency. 2) Proper formulation of diets
using high quality ingredients will
alse improve feed efticiency. 3) The
use of certain processing and feeding
methods can further improve feed
efficiency. 4) Although sometimes
controversial, the use of
repartitioning agents can result in
improvements in feed efficiency and
major improvements in carcass
muscling.

Reduction of Overformulation or
Nutrient Excesses. The amount of
nutrients excreted can be reduced by
decreasing “overformulation” or the
inclusion of excess levels of nutrients
in the diet. Traditionally, the main
consideration of diet formulation was
to maximize the growth and health
of the animal. Little concern was
shown for excess nutrients excreted.
Results of numerous surveys of the
nutrient composition of diets being
fed indicate that excesses of several
nutrients continues to be included in
the diet. Some nutritionists refer to
these excesses as a safety factor.
Excess nutrients may be included in
the diet to account for the variability
of nutrient composition of feed
ingredients, or to make up for a lack
of knowledge concerning the avail-
ability of the nutrients in the feed

ingredients used. More recently, it
has been argued that higher nutrient
levels are required because of possible
genetic differences in nutrient
requirements. Whether this is true or
not remains to be proven. Results of
surveys reported by Cromwell (22) of
the Ca and P recommendations of
several universities and feed compa-
nies indicated that feeding excess P
may be a common practice (Table 4).
The average range of university
recommendations were 110 to 120%
of NRC (69) guidelines, whereas the
average range of industry recommen-
dations were 120 to 130% of NRC
(69) guidelines. Spears (85) reported
results of diets analyzed by the North
Carolina Feed Testing Laboratory for
sows and finishing pigs (Table 5).
Excesses of most minerals were
observed. The median levels as a
percentage of NRC (69) guidelines
were 140 to 192 for Ca, P, and Na;
390 to 525 for K and Mg; 334 to 776
for Cu, ¥e, and Zn; and 770 to 3,100
for Mn, Minerals such as P, Cu, and
Zn may be of greater environmental
concern. Other surveys in the past
have reported similar results of the
inclusion of excess nutrients in the
diet.

A large decrease in the excretion
of minerals can be obtained by diet
formulation to more accurately meet
nutrient requirements. Latimer and
Pointillart (59} reported that finish-
ing pigs fed diets containing 0.5% P
grew as fast and as efficiently as those
fed 0.6% P, but P excretion was 33%
less for pigs fed the lower level of T
Walz et al. (95) reported that supple-
mental amino acids (lysine, methion-
ine + cystine, threonine, and tryp-
tophan) improved protein retention
of pigs fed a low protein diet (25%
less than recommended by German
guidelines); N excretion was reduced
approximately 30%. The use of more
precise composition and nutrient
availability data for feed ingredients,
and better defined nutrient require-
ments for animals, will allow for the
formulation of diets that better meet
the needs of the animal at the
various stages of production. A
reductjon in the amount of excess
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TABLE 3. Mehlich-3 extractable Cu, Zn, and P concentrations in three soil types after 16 annual applications of
Cu-rich manure and CuSO,.
Cu n P
Cu Cu Cu Cu Cu Cu
Horizon Depth Class?  Control manure sulfate Control manure sulfate Control manure suifate
(cm) (ppra®) (ppm®) (ppm®)
Bertie
Ay 0to 29 sl 439 353 427¢ 15.8¢ 32.7¢ 15.1d 295.04  697.5¢ 295.0d
Upper B 30 to 61 s} 049  22c  1.5¢ 0.8¢  1.6c 0.8 9.1 230.2¢ 11,99
Lower 8 62 to 86 fsl 0.4¢ 0.3¢ 0.3¢ 0.5¢  0.4¢ 0.6¢ 0.8¢ 11.4¢  0.1¢
Upper C 87to 112 sif 0.3¢ 0.2¢ 0.4¢ 0.4¢  0.4¢ 0.4¢ 0.1¢ 0.9¢ 0.i¢
Lower C 113 t0 133 sif 0.2¢ 0.5¢ 0.4¢ 0.4¢  0.6¢ 0.5¢ 0.1¢ 0.9¢  0.1¢
Guernsey
Ap 0to 25 sil 319 59.6¢  62.2¢ 19.5¢  49.4¢  21,2d 176.34 1011.7¢ 199.1d
Upper B 26 to 50 sic 0.64  30¢ 1.6 1.1d 22¢ 0.8d 1549 83.2¢ 19.1d
Middie B S1to75 sicl 1.1¢ 0.7¢  0.7¢ 0.9¢  0.5¢ 0.5¢ 1.9¢ 1.2¢ 3.6¢
Lower B 76 to 100 sic’ 0.6¢ 1.2¢ 1.4¢ 0.5¢ 0.7¢ 0.7¢ 0.1¢ 0.1¢  0.1¢
Starr-Dyke

AP 0to11 sicl 14.8¢  53.7¢  54.2¢ 1694 43.2¢ 2314 38.3¢  447.9¢ 77.2d
A, 12 t0 25 sic 1.84 98¢ g9.2¢ 259 7.6¢ 3.4 029 130.7¢  0.3d
Upper 8 26 to 50 c 1.Q0¢ 1.1¢ 1.2¢ 1.0¢ 0.9¢ 0.8¢ 0.1¢ 2.0¢ 0.1¢
Middie B 51to 75 c 0.5¢ 0.5¢ 0.5¢ 0.5¢  0.4¢ 0.4¢ 0.1¢ 0.1¢  0.1¢
Lower 8 76 ta 100 c 0.8¢ 0.6¢ 0.7¢ 1.0¢ 0.54 0.7¢d 0.1¢ 0.1¢ 0.1¢
sl = fine sandy loam, scl = sandy clay loam, sil = silt loam, sicl = silty clay loam, and ¢ = clay.

bppm = mg/dm3. Multiply mg/dm3 (ppm) by 1.78 to get Ib/acre.

“divieans on the same line with different superscipt letters are different (P<0.05).

nutrients fed will reduce the amount  animal response criteria, and even which allow for more precise dietary

of nutrients excreted.
More Accurate Estimates of

Animal Nutrient Requirements and ments are generally based on the

Compositional Information for

Feed Ingredients. Recommended

nutrient requirements have been

published for the various classes of

pigs in a number of countries, diets with similar availabilities of basis. Thus, more knowledge of the
including the U.S. (69), United nutrients as in a corn-soybean meal availability of the nutrients in ingre-
Kingdom (4), Australia (78), Nether-  diet. Also, these requirements are dients will be required to take the full

lands (12, 13), and France (42).

However, these recommendations
often vary and, in many cases, are

the philosophy of the authors. With  formulation when using a variety of

the exception of P, nutrient require-  feed ingredients.

able nutrient. In some cases, such as  the compositional data of feed
NRC (69), nutrient requirements are  ingredients are expressed on an
based on corn-soybean meal diets or  available nutrient compositional

often based upon the use of certain benefit of more precisely balancing

feed-grade mineral sources. In pigs,  the needs of animals.

the use of the “ideal protein” concept Pig type has changed during the

only estimates for an “average” type as first proposed by ARC (4) is being  last decade because of strong con-
of animal under “average” environ-  developed and may be incorporated  sumer pressure for leaner, heavier
mental conditions. Some of the

variation in the estimated nutrient

requirements developed by the
different countries could be ex-
plained by differences in genetic
potential, feeding methods, environ- protein is the use of ileal digestibility ~ could influence the percentage
mental conditions, ingredients used, values of amino acids (8, 61, 88), composition of nutrients required,

in a new revision of U.S. NRC nutri-  muscled carcasses. For example, the

ent guidelines for swine. Reassess- nutrient needs of the high lean

ment of “ideal protein” continues as  growth lines of pigs may be greater
indicated by recent publications (5, 6, than those of pigs with lower poten-
9, 33). Along with the use of ideal tial for lean growth. Daily feed intake

Available nutrient requirements of
total nutrient rather than the avail- animals can only be accurately met if
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TABLE 4. Comparison of Ca and P requirements and allowances recom-
mended by universities and feed companies?,
Growing-Finishing
Mineral 20 to 50 kg 50 to 100 kg Cestation  Lactation
(%)
Calcium :
NRC (69) 0.60 0.50 0.75 0.75
1986 Survey?
Universities 0.66 0.59 0.82 0.79
Feed industry 0.74 0.63 0.95 0.93
1988 Surveyb
Universities 0.64 0.58 0.84 0.84
Feed industry 0.73 0.62 0.93 0.90
Phosphorus
NRC (69) 0.50 0.40 0.60 0.60
1986 Survey?
Universities (n=25) 0.55 0.49 0.66 0.63
Feed industry {(n=35) 0.60 0.52 0.77 0.76
1988 Surveyb
Universities (n=7) 0.54 0.49 0.68 0.68
Feed industry (n=21) 0.60 0.52 0.76 0.74
20verfield (70) reported by Cromwell (22).
bSurvey conducted in 1988 (Cromwell, 22).

and it may be necessary to increase
the percentage composition if pigs
eat less than the predicted feed
intakes. However, most of this
information must be developed and
tested. Also, the requirements of
barrows, gilts and boars are probably
different, especially during the
finishing phase of production.
Feeding for Optimal Rather than
Maximum Performance. In the
future, diets can be formulated so
that animals perform at slightly less
than maximum because the benefit
of adding additional units of a
nutrient to achieve maximum
performance produces benefits at a
decreasing rate. This practice in-
creases nutrient costs per unit of
performance improvement at an
increasing rate as the animal ap-
proaches maximum performance. As
the maximum response is reached, or
as the performance curve reaches a
plateau, a greater amount of the
nutrient is required to get a change
in the response (Figure 1). In a series
of three trials, Combs et al. (16) fit

asymptotic models of the effect of
total Ca+P intake (varied above and
below NRC recommended require-
ment) and days on test (weaning to
market). Diminishing returns in
response to Ca-P input are shown in
Figure 2 for performance measure-
ments. This principle of diminishing
returns in response to nutrient input
is not new. Heady et al, (38) reported
that in 14 of 16 yr, swine diets
formulated using the diminishing
return concept would have produced
greater profits than diets formulated
for maximum gain. Diminishing
returns were also observed when
Kornegay (52) fit asymptotic models
to combined data from a number of
research trials conducted from 1969
to 1986 to evaluate the Ca+P needs of
growing-finishing swine. More
recently, Gahl et al. (34) reported
that the most economical daily
weight gain does not necessarily
occur when daily weight gain is
maximized and would change as
feedstuffs and input costs change.
Diminishing returns for N gain of

pigs fed six levels of lysine from
three supplemental sources (Figure
3) has been demonstrated by Gahl
et al. (34); their paper includes a
good discussion of the diminishing
returns in response to nutrient
input.

Another consideration in evaluat-
ing nutrient addition is the re-
sponse criteria measured. [t is well
kniown that the amount of P re-
quired to maximize growth is less
than the amount required to
maximize bone integrity (69).
Perhaps, from the perspective of
animal well-being, attempts to
maximize bone integrity are most
important. But from an environ-
mental perspective, attempts to
maximize bone integrity results in
excessive excretion of P (20). Combs
et al. (17) observed that growing-
finishing pigs fed diets that pro-
vided NRC (69) requirements for Ca
and P maintained approximately
100% of maximum growth and feed
efficiency, but approximately 120 to
130% of the NRC (69) Ca and P
requirement was required to maxi-
mize bone development. Although

maximizing bone development is not
necessary for the production of a
market pig, a more difficult question
is how much bone development is
required to prevent damage to the
carcass during mechanical processing
that occurs during slaughter. As the

Diminishing Returns Responses

Gain

Nutrient input

Figure 1. Example of diminishing returns for
nutrient inputs as the level of nutrient fed
increases. Adapted from Crenshaw ef al,
(21). At point A, one unit of input produces
0.27 umits of gain, whereas, at point B, one
it of input produces 0.05 units of gain.
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TABLE 5. Mineral concentrations in sow and finishing swine diets?.

Sow
Requirement Median
Minerals NRC (69) Range Median requirement
Calcium, % 0.75 0.62 to 2.01 1.21 1.61
Phosphorus, % 0.60 0.45t0 1.17 0.84 1.40
Sodium, % 0.15 0.13 to 0.45 0.22 1.47
Magnesium, % 0.04 0.12 t0 0.44 0.21 5.25
Potassium, % 0.20 0.43t01.15 0.78 3.90
Copper, ppm 5 12 to 222 22 4.40
Iron, ppm 80 162 to 698 376 4.70
Manganese, ppm 10 28 to 203 77 7.70
Zing, ppm 50 79 to 497 167 3.34
Finishing swine
Median

Minerals Requirement  Range Median® requirement
Calcium, % 0.50 0.57 t0 1.38 0.96 1.92
Phosphorus, % 0.40 0.45t0 0.78 0.62 1.55
Sodium, % 0.10 0.13 to 0.29 0.19 1.90
Magnesium, % 0.04 0.13 to 0.21] 0.16 4.00
Potassium, % 0.17 0.48 to 0.93 0.72 4.23
Copper, ppm 3 9 to 281 20 6.67
Iron, ppm 40 131 to 503 311 7.76
Manganese, ppm 2 37 to 160 62 31.0
Zinc, ppm 50 103 to 205 149 2.98

®Results are from analyses conducted recently at the North Carolina Feed Testing
Laboratory (n=26 for sow and n=17 for finishing diets). Adapted from Spears (85).

bThe median level for each mineral indicates that 50% of the sample analyzed were

below and 50% were above the median value.

cost of disposing of P increases, the
Ca and P levels fed will decrease. In
the future, nutritionists will formu-
late for 95 to 98% of maximum
response rather than trying to
approach 100% of maximum re-
sponse. Therefore, the industry will
feed below rather than above the
nutrient requirements of animals to
maximize growth and bone develop-
ment. How much of a safety margin
will be desirable will depend upon
the availability of accurate knowledge
of the requirements and composi-
tional information for the feedstuffs.
Use of Crystalline Amino Acids
and High Quality Protein. The
concept of ideal protein and the use
of crystalline amino acids are now

widely accepted. The use of crystal-
line amino acids in nonruminant
feeding can substantially reduce the

amount of N excreted without
affecting performance (23, 41, 49,

89). Henry and Dourmad (41) and
Van der Honing et al. (89) reported
that N excretion can be reduced 15 to
20% when crude protein levels are
reduced two percentage units and
crystalline amino acids are added to
correct amino acid balance.
Cromwell (23) reported that the
crude protein leve] of swine diets can
be reduced about two percentage
units (i.e., 14 vs 16% crude protein)
by using crystalline lysine; this can
result in a 22% decrease in N ex-
creted (Table 6). The crude protein

level of corn-soybean meal diets can
be reduced about four percentage
units (i.e., 10 vs 14% crude protein)
by using four amino acids (lysine,
threonine, tryptophan, and methion-
ine); this can result in a 41% decrease
in N excreted. After summarizing the
results of 10 studies, Kerr and Easter
(49) suggested that for each 1 per-
centage unit reduction in dietary
protein combined with ¢rystalline
amino acid supplementation, total N
losses (fecal and urinary) could be
reduced approximately 8%. The use
of low quality protein sources such as
hydrolyzed hog hair meal, and high
levels of crude fiber increase N
excretion (50, 51). Also, as
nonruminant animals are fed more
precisely to meet their amino acid
needs, feed efficiency will be im-
proved, which can further reduce N
excreted as well as the excretion of
other nutrients.

Improve the Availability of P
and Some Other Minerals. The
amount of P excreted can be signifi-
cantly decreased, if the availability of
the bound (or unavailable) P, known
as phytate P, in plants is improved. It
has been demonstrated in pigs and
poultry that the use of an exogenous
enzyme, phytase, can improve plant
P availability, thereby reducing P
excretion. For example, in a corn
soybean meal diet, commonly used

i for pigs and poultry, two-thirds of the

P is bound and is unavailable (24).
However, by using the appropriate
amount of microbial phytase, 20 to
50% of the bound P can be released
and made available to the animal.
Thus, the amount of inorganic P that
must be added to meet the P require-
ment is reduced. If total dietary P
levels are decreased, then the amount
of P excreted can be decreased 20 to
50% (27, 46, 47). Estimates of
reductions in fecal P resulting from
different levels of supplemental
phytase representing 25 studies and
17 references (26, 29, 30, 31, 37, 39,
5§, 60, 63, 66, 67, 68, 72, 82, 83, 93,
96) were used in a data set (Kornegay,
unpublished data) to determine the
relationship between supplemental
phytase levels and fecal P reduction.
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Figure 2. Percentage of maximum average daily gain (*) average daily feed intake (¢) and
gain:feed ratio (D) associated with each increase in average daily Ca and P (CAP} intake
for growing-finishing pigs. Taken-friom Combs et al. (16).

The model included study as a fixed
effect and the linear and quadratic
effects of phytase level (units per
kilogram). The quadratic effect was
not significant (P<0.97) and was
removed from the model used to
derive the following equation: Y =
25.57 + 0.0106X, R? = 0.95, where Y
equals the fecal P reduction (percent-
age of adequate P level), and X =
supplemental phytase level (units per
kilogram). Based on this equation,
500 U/kg of dietary phytase would
result in a 30.9% decrease in fecal D,

which is higher than 21.5% observed
in a recent growing-finishing study
(37). Assuming that a 21% reduction
in P excretion results in a similar
reduction in P content of land
applied manure, then 21% less
application area would be needed
under a given P loading rate.

The nutritional, environmental,
and economic considerations for
using phytase in pig and poultry
diets were recently reviewed (53).
Based on response surface equations
and nonlinear and linear equations

calculated from the data, it was
concluded that the magnitude of the
response to microbial phytase is
influenced by the dietary level of
available P (and total P including
phytate P), the amount of phytase
activity added, and the Ca to avail-
able P ratio. Currently in the U.S,,
based on replacement values of
inorganic P by microbial phytase
calculated from nonlinear and linear
equations, the cost of adding phytase
range from one to three times the
cost of an equivalent amount of
inorganic P {(53). This cost, however,
does not include any cost for P
disposal. Based on a representative
feeder-to-finish swine farm generated
from the Duplin County, NC Swine
Database, Zhu et al. (99) estimated
that for a 20% reduction in P excre-
tion, with the inclusion of 500 U/kg
of phytase, the savings in manure
disposal cost would be $0.42 per hog
with a net advantage of $0.16 per
hog for using phytase. A genetically
engineered microbial phytase is now
being marketed in the several coun-
tries, including the U.S. The addition
of microbial phytase to high phytate
diets also releases Ca (57, 77, 78, 92),
Zn (10, 60, 96), and some amino
acids (48, 97) that may be bound by
the phytate complex.

Use of Phase Feeding and Sepa-
rate-Sex Feeding. The requirement
of animals for most available amino
acids and minerals, expressed as a
percentage of the total diet, decreases
as the animals grow heavier. Phase
feeding, as some have described it, is
a way to more precisely meet the
nutrient needs of growing and
finishing pigs. This concept applied
to dietary crude protein is illustrated
in Table 7 and Figure 4. It is known
that nutrient requirements change
{perhaps weekly) as pigs grow; if a
producer is able to change the
formulation of the diet as the nutri-
ent requirements change, then the
nutrient needs of the animal can be
met more precisely, therehy, reducing
the total quantity of nutrients ex-
creted. Henry and Dourmad (41)
reported that N excretion could be
reduced approximately 15% when
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Figure 3. Dimtinishing returns in nitrogen gain (grams per day) of pigs fed diets with
graded concentrations of lysine. Panel A: Predicted curves estimated using a logistic

equation. Data points & SE (n = 4) for each treatment group. Panel B: Muarginal efficiency

of nitrogen gain with respect to lysine intake calculated as the first derivative of the
predicted curves in Panel A. Marginal efficiency is defined as the incremental response in
nitrogen gain to an incremental unit of lysine intake. Taken from Gahl et al. (34).

the feeding of 14% CP diet was
initiated at 60 kg body weight, rather
than the continuous feeding of 16%
CP grower diet to market weight. In
a further study, Chauvel and Ganier

(14) reported a 9% reduction in N
excretion between a multiphase
system in which the proportions of
an 18.9 and 14.9% CP (4.1 and 2.6 g
digestible lysine/Mcal net energy,

respectively) were changed weekly
from 24 to 107 kg vs a two-phase
system, in which an 18.1% CP 3.6 g
lysine/Mcal net energy) diet was fed

to 66 kg and a 16.1% CP (3.1 g
lysine/Mcal net energy) diet was fed

to 107 kg. Also, the excretion of P

and other minerals would be reduced -
a similar amount, if the finishing diet

- contained a lower level of these

minerals. Henry and Dourmad (41)
suggested that this change could be
made gradually by changing the ratio
in which a “high” protein and P (and
other minerals) grower diet is mixed
with a “fow” protein and P (and
other minerals) finishing diet.
Separate-sex or split-sex feeding of
swine can further improve feed
efficiency. It is well established that
gilts consume less feed on an ad
libitum basis and require greater diet
nutrient density than barrows (25).
By penning and feeding gilts and
barrows separately, producers can
more precisely formulate diets for
specific sexes and avoid
overfortification and excessive
excretion of nutrients. Furthermore,
increased fat deposition and de- |
creased rate of lean deposition occurs |
at an earlier growth stage in barrows
than in gilts; therefore, dietary
protein and amino acid levels can be
more precisely changed at different
growth stages for each sex. Under
such precise feeding conditions, the
total quantity of N and other miner-
als fed and excreted can be reduced.
Reduction of Feed Waste. An-
other simple, yet sometimes difficult
and overlooked way to improve feed
efficiency is to improve design and
operation of feeders, so that feed
waste is minimized. Studies have
shown that feed waste accounts for
up to 3 to 8% of the feed fed. The
impact that feed waste has on feed
efficiency and income loss, as well as
the amount of N and P excreted in
pigs is shown in Table 8 (36). A 5%
level of feed waste can result in an
income loss of $1.77 per market pig
depending on market condition, and
an additional 327 g of N and 82 g of
P excreted per pig. The use of proper
feeder designs, regular maintenance,
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TABLE 6. Theoretical model of the effects of reducing dietary protein
and supplementing with amino acids on N excretion by 90-kg finishing

pigs?.
10% CP +

12% CP + Lys + Thr +
N balance 14 % CP Lys Trp + Met
N intake, g/d 67 58 50
N digested and absorbed, g/d 60 51 43
N excreted in feces, g/d 7 7 7
N retained, g/d 26 26 26
N excreted in urine, g/d 34 25 17
N excreted, total, g/d 41 32 24
Reduction in N excretion, % - 22 41

#Assumes an intake of 3,000 g/d, a growth rate of 900 g/d, a carcass lean tissue
gain of 400 g/d, a carcass protein gain of 100 g/d (or 16 g of N/d), and that carcass
N retention represents 60% of the total N retention. Adapted from Cromwell (23).

TABLE 7. Effect of feeding strategy during the growing-finishing period

(25 to 105 kg) on N outputa,

Single-feed Two-feedsb

Three-feeds®

Item 17% CP 17-15% CP 17-15-13% CP
N output, g/d 31.9 29.0 26.7
Percentage of two-feed strategy 110 100 92

@Adapted from Henry and Dourmad (40).

5Crude protein changed at 55 kg.

“Crude protein changed at 50 and 75 kg.

TABLE 8. Feed waste impacts on nutrient management?,

Feed Feed loss Income loss Feed N Feed P
waste per pig per pig waste per pig waste per pig
(%) (kg) &) (@

1 2.8 0.36 63 18

3 8.2 1.07 195 50

5 13.6 1.77 327 82

7 19.1 2.48 459 114

2Based on growing-finishing pigs from 22.7 to 113.5 kg body weight, 3:1 feed:gain
ratio, 2.4% N and 0.60% P in the diet and $0.13/kg diet cost. Adapted from Harper

(36).

One Phase Program
17

16
Shortage

Excess
14F

CP in diet, %

13+

20 110
Weight of Pigs, kg

Nine Phase Program
17

16 Excess

CP in diet, %
boma
e

14 Shortage

20 110
Weight of Pigs, kg

Figure 4. Example of a one phase and a
nine phase feeding program for the growing
and finishing phase.

and careful adjustment of feeders is
essential for the prevention of
excessive feed waste.

Conclusions

As swine production units have
become larger and more intensive,
the need for environmentally sound
methods to use and dispose of
excreted nutrients has increased.
Safe and effective disposal of waste
nutrients in swine production de-
pends on reducing the quantity of
nutrients excreted by the animals
coupled with recycling of the excess
nutrients in a manner that is not
harmful to the environment. In the
future, swine feed formulators must
focus on optimizing swine perfor-
mance while reducing or minimizing
nutrient excretion. This review
describes existing and emerging
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technologies that would allow this
goal to be achieved. Some individual
technologies will have a greater
impact on reduced nutrient excretion
than others. Furthermore, employ-
ing these technologies together in an
environmental nutrition approach to
swine feeding has the potential to
significantly reduce excess nutrients
for disposal in swine production.

Literature Cited

1. Adeola, O. 1995, Digestive utilization of
minerals by weanling pigs fed copper-and
phytase-supplemented diets. Can. J. Anim.
Sci. 75:603.

2. Adeola, O,, B. V. Lawrence, A. L. Sutton,
and T. R. Cline. 1995. Phytase-induced
changes in mineral utifization in zinc-
supplemented diets for pigs. ]. Anim. Sci.
73:3384.

3. Apgar, G. A, and L. T. Kornegay. 1996.
Mineral balance of finishing pigs fed copper
sulfate or a copper lysine complex at growth
stimulating levels. J. Anim. Sci. 74:1594.

4. ARC. 1981, The Nutrient Requirements for
Farm Livestock. 3. Pigs. Agricultural
Research Council, London, UK.

S. Baker, D. 1. 1996. Advances it amino acid
nutrition and metabolism of swine and
poultry. In Nutrient Management of Food
Animals to Enhance and Protect the Environ-
ment. E. T. Kornegay (Ed.). p S1. CRC Press,
Inc., Boca Raton, FL.

6. Baker, H., and 1\ K. Chung. 1992, Ideal
protein for swine and poultry. Kyowa Hakko
Technical Review-4. Nutri-Quest Inc.,
Chesterfield, MO,

7. Barker, J. C,, and J. D Zublena. 1995.
Livestock manure nutrient assessment in
North Carolina. In Proc. of 7th Int. Symp. on
Agric. and Food Processing Wastes, Sponsored
by ASAE, Chicago, IL.

8. Batterhain, E. S. 1994a. Ileal digestibilities
of amino aclds in feedstuffs for pigs. In
Amino Actds in Farm Animal Nutrition. J.PE
D’Metio (Ed.). p 113. CAB International,
Wallingford, Oxon, UK.

9. Batterham, E. S. 1994b. Protein and energy
relationships for growing pigs. In Principles
of Pig Science. D.J.A. Cole, J. Wiseman, and
M. A. Varley (Eds.). p 107. University Press,
Nottingham, Oxon, UK.

10. Biehi, R. R, D. H. Baker, and H. £ DeLuca.
199S. 1 -Hydroxylated cholecalciferol
compounds act additively with microbial
phytase to improve phosphorus, zinc and

manganese in chicks fed soy-based diets. J.
Nutr. 125:2407,

11. Bruce, J.LAM., and k Sundstael. 1995. The
effect of microbial phytase in diets for pigs on
apparent ileal and faccal digestibitity, pH and
flow of djgesta measurements in growing pigs
fed a high-fibre diet. Can.J. Anim. Sci.
75:121.

12. Centraal Veevoederbureau (CVB). 1990.
Revised table on available phosphorus in
feedstuffs for pigs. Centraal Veevoederburean,
Lelystad, The Netherlands (in Dutch).

13. Centraal Veevoederbureau (CVB). 1991,
Table of feedstuffs. Information about
composition, digestibility and feeding vajue.
Centraal Veevoederbureau, Lelystad, The
Netherlands (in Dutch).

14. Chauvel, J., and R. Granier. 1996. Effet de
I‘alimentation multiphase sur la croissance et
les rejets azotes du porc charcutier. J. Rec.
Porc. France 28:249.

18. Coffey, M. T. 1992. An industry perspec-
tive on environmental and waste manage-
ment issues: ¢hallenge for the feed industry.
Georgia Nutr. Conf., p 144. Athens, GA.

16. Combs, N. R,, E. I. Kornegay, M. D.
Lindemann, and DD, R, Notter. 1991a.
Calcium and phosphorus requirement of
swine from weaning to market weight: 1.
Development of response curves for perfor-
mance, J. Anim. Sci. 69:673.

17. Combs, N. R., Komegay, E. T., Lindemann,
M. D., Notter, . R., Wilson, ]. H., and Mason,
J. P 1991b. Calcium and phosphorus
requirement of swine from weatiing to market
weight: 1L Development of response curves
for bone criteria and comparisen of bending
and shear bone testing. . Anim. Sci. 69:682.

18. Coppoolse, ]., A. M. van Vuuren, ].,
Huisman, W.M.M.A. Janssen., A. W.
Jjongbloed, N. P Lenis, PC.M. Simons. 1990.
Excretion of nitrogen, phosphorus and
potassium by livestock, now and tomorrow.
DLO, Wageningen, The Netherlands.

19, Council for Agricuitural Science and
Technology. 1995. Integrated Animal Waste
Management Task Force Report No. 128.
Council for Agricultural Science and Technol-
ogy, Ames, 1A.

20. Crenshaw, T. D., and J. C. Johanson.
1995, Nutritional strategies for waste
reduction management: Minerals. In New
HMorizons In Anim. Nutr. and Health. J. B.
Longenecker and J. W. Spears (Eds.). The
Institute of Nutrition of the University of
North Carolina, Chapel Hill, Nov. 7 and 8,
Chapel Hill, NC.

21. Crenshaw, T. D, M. ). Gahl, K. P Blemings,
and N. J. Benevenga, 1994, Swine feeding
programs optimum performance and
economic considerations. In Tenth Annual
Carolina Swine Nutr. Conf., Nov. 10., p 21.
Rateigh, NC.

22, Cromwell, G. L. 1989. An evaluation of
the requirements and biological availability of
calcium and phosphorus for swine. In Feed
Phosphates in Monogastric Nutrition,

Texasgulf Nutrition Symposivm, May 23,
Raleigh, NC.

23. Cromwell, G, L. 1994. Feeding strategies
urged as technigues to decrease pollution
from hog manure. Feedstutfs, July 25, p 9.

24, Cromwell, G. L., and R. D. Coffey. 1991,
Phosphorus — a key essential nutrient, yet a
possible mizajor pollutant — its central role in
animal nuirition. In Biotechnology in the
Feed Industry. T. P Lysons {(Ed.). p 133,
Alltech Technicat Publications, Nichofasville,
KY.

25. Cromwell, G. L., T. R. Cline, J. D.
Crenshaw, T. D. Crenshaw, R. C. Ewan, C. R.
Hamilton, A. J. Lewis, D. C. Mahan, E. R
Miller, J. E. Pettigrew, L. F, Tribble, and 1. L.
Veum. 1993a. The dietary protein and(or)
tysine requirements of barrows and gilts. .
Anim. Sci. 71:1510.

26. Cromwell, G. L., R.'D. Coffey, G. R, Parker,
H.J. Monegue, and J. H. Randolph. 1995.
Efficacy of a recombinant-derived phytase in
improving the bicavailability of phosphorus
in corn-soybean meal diets for pigs. J. Anim,
Sci. 73:2000.

27. Cromwell, G, L., 1. S. Stahly, R. D. Coffey,
I1. J. Monegue, and J. H. Randolph, 1993b.
Lfficacy of phytase in improving the
bioavailability of phosphoruts in soybean meat
and corn-soybean meal diets for pigs. J.
Anim. Sci. 71:1831.

28. de Lange, C.IM. 1994. Formulation of
diets t0 minimize the contribution of
livestock to environmental pollution.
American Feed Industry Association Nutrition
Council Symp., Nov. 10-11, St. Louis, MO.

29. Dungelhoef, M., M. Rodehutscord, H.
Spiekers, and E. Pfeffer. 1994. Effects of
supplemental microbial phytase on availabil-
ity of phosphorus contained in maize, wheat
and triticale to pigs. Anim. Feed Sci. Technol.
49:1.

30. Leckhout, W.,, and M. De Pacpe. 1992a.
Influence d’une phytase microbienne sur la
digestibilite apparente du phosphore
d’aliments pour porcelets. Rev. L'Agric.
45:183.

31. Eeckhout, W. and M. De Paepe. 1992b,
Phytase de ble, phytase microbienne et
digestibilite apparente du phosphore d‘un
aliment simple pour porcelets. Rev. L'Agric.
45:195.

32. Everts, H. 1994, Nitrogen and energy
metabolism of sows during several reproduc-
tive cycles in relation to nitrogen intake.
Doctoral Dissertation, University of
Wageningen, The Netherlands,

33, Fuller, M. £, R. MacWilliam, T. C. Wang,
and L. R. Giles. 1989, The optimum dietary
amino acid pattern for growing pigs. 2.
Requirements for maintenance and for tissue
protein accretion. Br. J. Nutr. 62:255.

34, Gahl, M. J., T. D. Crenshaw, and N. ].
Benevenga. 1995. Diminishing returns in
weight, nitrogen, and lysine gain of pigs fed
six levels of lysine from three supplemental
sources. J. Anim. Sci. 73:3177.



110

Kornegay and Harper

3S. Hacker, R.R,, and Z. Du. 1993. lLivestock
pollution and politics. In Nitrogen flow in
pig production and environmental conse-
quences. M.W.A. Verstegen, L. A. den Hartog,
G.J.M. van Kempen, and C.J.H.M. Metz. EAAP
Publ. 69. p 3. Pudoc Scientitic Publishers,
Wageningen, The Netherlands.

36. Tarper, A. T 1994. Feeding technologies
to reduce excess nutrients in swine diets, In
Proc. Meeting the Challenge of Environmen-
fal Management on Hog Farms. Second
Annual Virginia Tech Swine Producers
Seminar. August 4. p 44. Carson, VA.

37. Harper, A, [, £, T. Kornegay, and T. C.
Schell. 1997. Phytase supplementation of low
phosphorus growing-finishing pig diets
improves performance, phosphorus digestibil-
ity and bone mineralization, and reduces
phosphorus excretion. J. Anim. Sci. 75:(in
press).

" 38. Heady, E. O., R. Woodworth, ). R. Catron,

and G. C. Ashton. 1954, New procedures in
estimating feed substitution rates and in
determining economic efficlency in pork
production. Agric. Exp. Sta. Res. Bull. p 893,
lowa State College, Amnes, 1A,

39. Helander, E. 1995, Efficiency of microbial
phytases on phosphorus utilization in
growing-finishing pigs. Doctoral Dissertation,
University of Helsinki, Helsinki, Finland,

40. Henry, Y., and J. Y. Dourmad. 1992.
Protein nutrition and N pollution. ¥Feed Mix.
(May):2S. '

41. Henry, Y., and J. Y. Dourmad. 1993.
Feeding strategies for minimizing nitrogen
outputs in pigs. In Nitrogen flow in pig
production and environmental consequences.
Proc. First Int. Symp. on Nitrogen flow in Pig
Production and Envitonmental Conse-
quences, EAAP Publication No. 69. p 137,

42. INRA. 1984, Lalimentation des animaux
monogastriques, pore, lapin, volailles.
Institut National De La Recherche
Agronomique, Paris, France,

43. Jongbloed, A. W. 1991, Developments in
the production and composition in manure
from pigs and poultry. In Mest & Milieu in
2000. HL.A.C. Verkerk (Ed.). Dienst
Landbouwkundig Onderzoek, Wageningen,
The Netherlands (in Dutch).

44. Jongbloed, A. W., I A. Kemine, 7. Mroz,
and R. ten Bruggencate. 1995a. Apparent
total tract digestibjlity of organic matter, N,
Ca, Mg, and P in growing pigs as affected by
levels of Ca, microbial phytase and phytate.
Proc. 2nd European Symp. on Feed Enzymes.
p 198, Noordwijkerhout, The Netherlands.

45. Jongbloed, A. W., P. A, Kemme, Z. Mroz,
M. Makinen, and A. K. Kies. 1995b. Effect of
phytate, phytase and lactic acid on faecal
digestibility of ash and some minerals in pigs.
Manipulating Pig Production V:191.

46. Jongbloed, A. W, P. A. Kemme, and 7.
Mroz. 1991. Effect of supplementary
microbial phytase in diets for pigs on
digestibility of P and phytic acid in different
sections of the alimentary tract. J. Anim. Sci,
69(Suppl. 1):385.

47. Jongbloed, A. W., Z. Mroz, and P. A.
Kemme. 1992, The effect of supplementary
Aspergillus niger phytase in diets {or pigs on
concentration and apparent digestibility of
dry matter, total phosphorus, and phytic acid
in different sections of the alimentary tract. J.
Anim. Sci. 70:1159.

48. Kemme, P A, A. W. Jongbloed, Z. Mroz,
and M. Makinen, 1995, Apparent ileal
digestibility of protein and amino acids from
a majze-soybean meal diet with or without
extrinsic phytate and phytase in pigs.
Abstract presented at the Int. Symp. on Nutr.
Management of Food Animals to Enhance the
Environment, June 4-7, Blacksburg, VA.

49, Kerr, B. J., and R. A. Easter. 1995. Effect of
feeding reduced protein, amino acid supple-
mented diets on nitrogen and energy balance
in grower pigs. J. Anim. Sci, 73:3000.

50. Kornegay, E. T. 1978a. Feeding value and
digestibility of soybean hulls for swine. J.
Anim. Sci. 47:1272.

51. Kornegay, E. T. 1978b. Protein digestibil-
ity of hydrolyzed hog hair meal for swine.
Anim, Feed Sci. Technol. 3:323.

52. Kornegay, E. T, 1986, Calcium and
phosphorus in swine nutrition, In Calcitim
and Phosphorus in Swine Nutrition. p 1.
National Feed Ingredients Assoc., Des Moines,
IA

53. Kornegay, £ T. 1996. Nutritional,
environmental and economical consider-
ations for using phytase in pig and poultry
diets. In Nutrient Management of Food
Animals to Enhance and Protect the Environ-
ment. E. T. Kornegay (Ed.). p 277. CRC Press,
inc., Boca Raton, FL.

54. Kornegay, E. T. and B. Kite. 1983.
Phosphorus in swine. V1. Utilization of
nitrogen, calcium and performance of gravid
gilts fed two dietary phosphorus levels for five
parities. ). Anim. Sci. 57:1463.

55. Kornegay, E. T. and H. Qian. 1996.
Replacement of inorganic phosphorus by
microbial phytase for young pigs fed a corn
soybean meal diet. Br. ). Nutr. 76:563.

56. Kornegay, E. T., M. R, Holland, K. E. Webb,
Jr, K. P. Bovard, and J. D. Hedges. 1977.
Nutrient characterization of swine fecal waste
and utilization of these nutrients by swine. J.
Anim. Sci. 44:608.

57. Kornegay, E. T, J. S. Radcliffe, and D. M.
Denbow. 1996. Influence of Natuphos®
Phytase on Calcium Bioavailability in Plant
[ngredients and Development of Calciuin
Equivalency Values for Swine and Poultry. In
Phytase in Animal Nutrition and Waste
Management. M. B. Coelho and E. T.
Kornegay (Eds.). p 419. BASF Corp., Mount
Olive, N}

58. Lantzsch, H.J. and W. Drochner. 1995.
Efficacy of microbial phytase (A. Niger) on
apparent absorption and retention of some
minerals in breeding sows, Proc. 2nd Euro-
pean Symp. on Feed Enzymes. p 300.
Noordwijkerhout, The Netherlands.

59, Latimer, P, and A. Pointillart. 1993,
Lfects of three levels of dietary phosphorus

(.4, .5, .6% P) on performance, carcass, traits,
bone mineralization and excreted phosphorus
of growing-finishing swine. In 25th French
Swine Days Report. 25:52.

60. Lei, X. G., P Ku, E. R. Miller, D. E. Ullrey,
and M. T. Yokoyama. 1993. Supplemental
microbial phiytase improves bioavailability of
dietary zinc to weanling pigs. J. Nutr.
123:1117.

61. Lenis, N. P 1992. Digestible amino acids
for pigs. Assessment of requirements on ileal
digestible basis. Pig News and Information
13, 3IN.

62. Lindemann, M. D., L. T. Kornegay, and R.
J. Moore. 1986. Digestibility and feeding
value of peanut hulls for swine. J. Anim. Sci.
62:412.

63. Liy, J., D. W. Bollinger, D. R. Ledoux, and
T. L. Veum. 1996. Effects of dictary calcium
concentrations on perfonmance and bone
characteristics of growing-finishing pigs fed
low phosphorus corn-soybean meal diets
supplemented with microbial phytase. J.
Anim. Sci. 74{Suppl. 1):180. (Abs.).

64, Moore, R. }., E. T. Kornegay, and M. D.
Lindemann. 1986. Effect of salinomycin on
nutrient absorption and retention by growing
pigs fed corn-soybean meal diets with or
without oat hulls or wheat bran. Can. J.
Anim. Sci. 66:257.

65. Muelley, J. I, J. I Zublena, M. H. Poore, J.
C. Barker, and J. T. Green. 1994. Managing
pasture and hay fields receiving nutrients
from anaerobic swine waste lagoons, N.C.
Cooperative Ext. Service, AG-506.

66. Nasi, M. 1990. Microbial phytase supple-

mentation for improving availability of plant
phosphorus in the diet ef the growing pig. J.

Agric. Sci. Finl, 62:43S.

67. Nisi, M. and E. Helander. 1994. Effects of
microbial phytase supplementation and
soaking of barley -soybean mcal on avaijlabil-
ity of plant phosphorus for growing pigs.
Sect. A. Anim. Sci. Acta Agric. Scand. 44:79,

68. Nisi, J. M., J. T. Piironen, and K. I.
Partanen. 1995. Interaction between phytase
and acid phosphatase activities in degradation
of phytates of maize and barley based pig
diets. Proc. 2nd European Symp. on Feed
Enzymes. p 219. Noordwijkerhout, The
Netherlands.

69. NRC. 1988. Nutrient requirements of
swine. (9th Rewv. I'd.). National Research
Council. National Academy Press, Washing-
ton, DC.

70. Overfield, . J., J. Krug, and R. Adkins.
1986, Swine Nutrient Requirement Survey. A
report prepared for the Swine Committee of
the AFIA Nutrition Council.

71. Pallauf, V. J., D. Hohler, and G. Rimbach.
1992a. Effect of microbial phytase supple-
mentation to a maize-soya-diet on the
apparent absorption on Mg, Fe, Cu, Mn and
Zn and parameters of Zn-status in piglets. J.
Anim. Physiol. Anim. Nutr. 68:1.

72. Pallauf, V. J., D. Holer, G. Rimbach, and H.
Neusser. 1992b. Effect of microbial phytase



Review: Strategies to Reduce Nutrient Excretion in Swine M

supplementation to a maize-soy-diet on the
apparent absorption of phosphorus and
calcium in piglets. J. Anim. Physiol. a. Anin.
Nutr, 67:30.

73. Pallauf, 1., G. Rimbach, $. Pippig, B.
Schindler, and L. Most. 1994a. Effect of
phytase supplementation to a phytate-rich
diet based on wheat, barley and soya on the
bicavailability of dietary phosphorus,
calcium, magnesium, zinc and protein in
piglets. Agribio. Res, 47:39,

74. Pallauf, J., G. Rimbach, S. Pippig, B.
Schindler, . Hohler and E. Most. 1994b.
Dietary effect of phytogenic phytase and an
addition of microbial phytase to a diet based
on field beans, wheat, peas and barley on the
utilization of phosphorus, calcium, magne-
sium, zinc and protein in piglets, Z.
Ernahrungswiss 33:128.

75. Pierzynski, G. M., . T. Sims, and G. |
Vance. 1994. Soils and Environmental
Quality. Lewis Publishers, CRC Press, Boca
Raton, TL.

76. Qian, I1,, E. T. Kornegay, and D. E. Conner,
I 1996, Adverse effects of wide
calcium:phosphorus ratios on supplemental
phytase efficacy for weanting pigs fed two
dietary phosphorus levels. ]. Anim. Sci.
74:1288.

77. Radcliffe, J. S., L. T. Kornegay, and D. E.
Conner, Jr. 1995. The effect of phytase on
calcjum release in weanling pigs fed comn-
soybean meal diets. ]. Anim. Sci. 73(Suppl.
1):173.

78.SCA. 1987. Feeding standards for
Australian livestock. V. Pigs. Lditoria} and
publishing unit, CSIRQ, East Melbourne,
Australia.

79. Sharpley, A. N, 1995. Dependence of
runoff phosphorus on extractable soil
phosphorus. . Environ. Qual. 24:920.

80. Sharpley, A. N., S. C. Chapra, R.
Wedepohl, J. T. Sims, 1. C. Daniel, and K. R.
Reddy. 1994. Managing agricultural phos-
phorus for protection of surface waters: Issues
and options. ]. Lnviron. Qual, 23:437.

81. Sharpley, A. N., T. C. Daniel, and D. R.
LEdwards. 1993, Phosphorus movement in
the landscape. J. Prod. Agric. 6:492.

82. Shih, B.-L., and A.-L. Hsu. 1997. Effects of
dietary phytase supplementation on the
growth performance, bone mechanical
properties and phosphorus excretion of
finishing pigs. J. Taiwan Livestock Res. 30 (In
press).

83. Simons, R.C. M., HLAJ. Versteegh, A. W.
Jongbloed, P. A. Kemme, I Slump, K. D. Bos,
M.G.E. Wolters, R. F. Beudeker, and G. J.
Verschoor. 1990. Improvement of phospho-
rus availability by microbial phytase in
broilers and pigs. Br. J. Nutr. 64:525.

84. Sims, J. T. 1993. Environmental soil
testing for phosphorus, J. Prod. Agric. 6: 501.

85. Spears, . W, 1996. Optimizing mineral
levels and sources for farm animals. In
Nutrient Management of Food Animals to
Enhance and Protect the Environment. E. T.
Kornegay (Ed.). p 259. CRC Press, Inc., Boca
Raton, FL.

86. Sweeten, . M. 1992, Lijvestock and
Poultry Waste Management: A National
Overview. In National Livestock, Poultry and
Aquaculture Waste Management. |. Blake, J.
Donald, and W. Magette (Ed.}. p 4. Amer.
Soc. Agric. Eng., St. Joseph, Ml.

87. Swinkels, ] W.G.M., E. T. Kornegay, and

M.W.A. Verstegen. 1994. Biology of zinc and
biological value of dietary organic zinc

complexes and chelates. Nutr. Res. Rev. 7:129.

88. Tanksley, T. 1., jr, and D. A. Knabe. 1984.
Heal digestibilities of amino acids in pig feeds
and their use in formulating diets. In Recent
Advances in Animal Nutrition—1984. p 75.
Butterworths, London, UK.

89, Van der IHoning, Y., A. W. Jongbloed, and
N. P Lenis, 1993. Nutrition management to
reduce environmental pollution by pigs. VI
World Conf. on Anim. Prod., Edmonton, AB,
Canada, {Abs.).

90. Van Horn, H. H. 1992. Achieving
environmental balance with manure and
cropping systems. Georgia Nutr. Conf. p 110.
Athens, GA.

91. Verstegen, M. 1995. Strategies in the
Netherlands for animal waste reduction
management. In New Horizons in Animal

Nutrition and Health. J. B. Longenecker and J.

W. Spears (Eds.). p 79. The Institute of
Nutrition, The University of North Carolina,
Chapel Till, NC.

92. Veum, T. L. 1996a. Influence of high
dietary calcium or calcium:phosphorus ratios
on the effectiveness of microbial phytase for
swine. In Phytase in Animal Nutrition and
Waste Management. M. B. Ceelho and E. T.
Kornegay (Eds.). p 381. BASF Corp., Mount
Olive, NJ.

93. Veum, T. L. 1996b. Use of microbial
phytase in corn-soybean meal and grain
sorghume-canola meal diets for growing-
finishing swine. Phytase in Animal Nutrition

and Waste Management. InM. B. Coehto and -

E. T. Kornegay (Eds.). p 365. BASF Corp.,
Mount Olive, NJ.

94. Vipperman, P £, E. R. Peo, and P. J.
Cunningham. 1974. Effect of dietary
calcium, phosphorus and nitrogen balance in
swine. J. Anim. Sci. 38:758.

9S. Walz, O. P, H. ]. Ingelmann, and }. Pallauf.
1994, Digestibility and retention of protein
and minerals during the fattening of pigs fed
diets low in protein and phosphorus with
supplementation of amino acids and phytase.
[n VI International Symposium on Digestive
Physiology in Pigs. Bad Doberan, Proc., Vol.
[i:4.

96.Yi, Z., L. T. Kornegay, and D. M. Denbow.
1996a. Supplemental microbial phytase
improves zinc utilization in broilers. Poultry
Sci. 78: 540.

97.Yi, Z., E. T. Kornegay, and D. M. Denbow.
1996b. Effect of microbial phytase on
nitrogen and amino acid digestibility and
nitrogen retention of turkey pouits fed corn-
soybean diets. Poultry Sci. 75: 979.

98.Yi, Z, L. T. Kornegay, M. D. Lindemann, V.
Ravindran, and J. H. Wilson. 1996c¢. Effec-
tiveness of Natuphos® phytase in improving
the bioavailabilities of phosphorus and other
nutrients in soybean meal-based semipurified
diets for young pigs. J. Anim. Sci. 74:1601.

99. Zhu, M., D. Bosch, and E. T. Kornegay.
1996. The potential impact of microbial
phytase on poultry and swine manure
disposal costs in the United States. 1l Swine.
Virginia Tech Anim. and Poultry Sci. Res. Rpt.
12:63.



: Odor Control

Section L:

s
"




ESS803-B

RECOMMENDED STRATEGIES
FOR ODOR CONTROL IN
CONFINEMENT SWINE OPERATIONS

Hans Stein', Alvaro Garcia®, Kent Tjardes', Charles Ullery’,
Stephen PohP, and Christopher Schmit’

'Animal and Range Sciences Department, *Dairy Science Department,
TAgricultural and Biosystems Engineering Department, and
* Civil and Environmental Engineering Department,
South Dakota State University, Brookings S.D.

Summary:

Odors coming off a swine facility are generated from three different sources: the unit itself, from the
storage facility, or the land on which the manure is applied.

To reduce the total amount of odor generated from a swine facility, odor generation and emission by
each of these three sources needs to be reduced. Within each area, several options for odor reduction
are available. Practices that have been proven to be effective and that can be immediately
implemented are listed in Table 1. Other options are being developed or tested. Research into these
practices will reveal whether or not they can be successfully implemented in the future.

Table 1 is organized in four sections covering practices that:
1. reduce odor generation in barns,
2. reduce odor emission from facilities and storage units,
3. increase odor dispersion, and
4. reduce odor emission from manure application.

For each practice, advantages and disadvantages are listed. The effectiveness and the cost of
implementing each practice is indicated using odor generation from a standard swine facility as a base
line. This unit is assumed to be constructed using state-of-the-art recommendations including deep
pits or an uncovered manure storage facility, curtain sidings or mechanical ventilation, and no dietary
modifications to reduce odor generation.

To obtain an overall reduction in odors from a facility, reductions need to be made in odor generated
by the unit itself, the storage facility, and from land application.

Some practices listed in Table I are best management practices (BMP). These are practices with
well-documented beneficial effects on sustainability of a production system. Their implementation
should be encouraged even without considering their potential for odor reduction.

The cost of each practice is indicated. A “low” cost is assumed to be less than $0.50 per GF pig
produced ($1.25/Animal Unit); “moderate” is assumed to add $0.50-$1.50 per GF pig produced
($1.25-3.75/Animal Unit), and “high” is assumed to add more than $1.50 per GF pig produced
(83.75/Animal Unit) to total production costs, as compared to the base line unit.

Ag/Biosystems Engincering Department » Cooperative Extension Service ¢ South Dakota State University



A number of practices are available to reduce odor from swine facilities. A reduction in odor coming
off a swine facility is achicved only if the odors emitted by the unit itself, from the storage facility,
and from the land application of the manure are reduced.

Conclusions and Recommendations

l At this time, the following practices are recommended:;

|

1 . . , :

| 1. The odor from the unit itself can be reduced by a combination of dietary practices and the
| : installation of a biofilter.

t 2. The odor from the storage facility can be reduced by installing an effective lagoon cover.

| In larger units this may be combined with a manure separator and (or) a methane digester.
E 3. The odor from the land application of manure can be reduced by injecting the manure into
f the soil.

= : Research into odor reduction is ongoing, and many new technologies are being developed. As

: independent research using these technologies becomes available, some of these technologies may
prove to be even more effective than the ones listed in the table. SDSU swine research being
conducted at the Southeast Research Farm near Beresford has demonstrated that biofilters reduce
odor emissions from confined buildings by 96%.

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the USDA. Larry Tidemann,
director of CES, associate dean, College of Agriculture & Biological Sciences, South Dakota Slate University, Brookings. South Dakota State
Universily is an Affirmalive Action/Equal Opporlunity Employer and offers all benefits, services, education, and employment without regard for
race, color, creed, religion, national origin, ancestry, citizenship, age, gender, sexual orientation, disability, or Vietnam Era veteran status.
$77803-B: Printed at cost of $.16 each.




Table 1: Odor Reduction Practices for Swine Operations

Section 1: Reduce generation of odor

Practice Description Advantages Disadvantages Effectiveness Cost Comments
a. Low protein Diets are lowered 3-4% Avoid overfeeding CP. Reduced consumption | Moderate Low. Cost offset by
diets in CP compared to NRC Fewer problemns with of byproducts and {Sometimes the | increased
rec, Crystalline AA are enteric diseases in pigs. alternative ingredients cost of LP diets | productivity and
added to diets so that AA | Reduced N in manure, are actually more efficient
levels follows NRC rec reduced ammonia jower than nutrient use. Should
emission regular diets) be considered a
BMP
b. Low sulfur Diets using no micro- Reduced production of Some restrictions Moderate Low Should be
diets - minerals on sulfate form | HoS apply to the mineral considered a BMP
and no excess sulfur sources that can be
containing AA used
c. Phase feeding Diets are changed Overfeeding and More diets are Low Low Should be
: frequently during the underfeeding with required on the farm considered a BMP
production phases to nufrients can be reduced
match the nutrient
requirement of the pigs
d. Precision diet Diets are formulated Diets that more precisely Research is needed to Low Low At least 3-5 years of
formulation based on digestible maltch the requirement of establish digestible research needed
contents of amino acids | the animals can be contents of nutrients before concept can
and minerals and the net | formulated. Reduction of | in feed ingredients be implemented
energy content of the excess nutrients in diets and the animals
dicts, Also, the ideal and thus in manure requirements for
protein concept is used digestible nutrients
in diet formulation
c. Pelleting diets All diets used in the Reduces dust generation None Low Low (S10/ton

operation are pelleted
prior to use

and decreases amount of
feed wasted in the manure

pit’

for mixing, this
cost offset by
increased
nutrient
digestibility)




Table 1. Odor reduction practices for swine operations (cont.)

Section 2: Decrease Emission of Odor

Practice Description Advantages Disadvantages Effectiveness Cost Comments
a. Flush systems for | Removes manure [requently Effective in reducing Increased labor, need Moderate Moderate
manure removal by flushing all the pits emission from pit for outside storage
b. Pit systems w/ Stoped bottom of pits make Reduces emission from pits | None Moderate Moderate | Usually combined
reduced manure sure manure surface is with increased
surface reduced flushing
¢. Oil spraying Vegetable oil sprayed in Bound dust also odors More slicky surface Moderate Moderate | Reduces health
facilities at regular intervals present in the dust risk for human
workers in barns
d. Biofilters Air exhausted through a Very effective. Building design. High Low to Odor reduced by
biofilter made from organic Simple to construct. Aesthetics moderate | 96% in SPSU
material that captures the Envi : research. Cannot
.. nvironmentally friendl )
odors. Clean, odorless air is Y Y be used with
released. curtain-sided barns
e. Storage additives | Additives added to manure Supposed to reduce odor Not a proven Low High Questionable
storage facility generation technique technique
f. Rigid manure Mechanical cover is applied Very effective Can be costly High High
storage. covers to the manure storage unit
g. Flexible manure Flexible material applied on Can cause problems High Moderate | Several different
storage cover top of storage facility. May be when agitating materials can be
textile or plastic membrane manure, support used
or floating clay balls structure may be
needed
k. Biodegradable Straw is applied on top of Inexpensive Needs to be filled Moderate Low Effectiveness
manure storage storage facilities every three months, highly dependent
cover More difficult to on how the cover is
agitate storage unit managed
i. Manure separators | Separates manure into a solid | Decreases odor gencration Relatively expensive, Moderate High More effective
and a liquid fraction from storage only applicable to separators are
: large operations available in Europe
k. Methane digesters | Treat waste with 3 to 10% Manure treatment can Costs: $250,000 High High May be combined
tota‘; so}ids.fBiogas methane decrc_:asq odoy at O + M = $7,500/year with manure
production from manure zg)phcat.mn u;nj.“ o Cosl effectiveness separators
enﬁrz;lmn of(, Llctrllclly dependent on contract
o o P pay for [reatment | with electrical
costs company.




Table 1. Odor reduction practices for swine operations {cont.)

Section 3: Increase Dispersion of Odor

incorporation

into soil. Can be done in
pasture or bare soil or into a
growing crop

odors from
manure when
applied to soil

and more sophisticated
equipment

Practice Description Advantages Disadvantages Effectiveness Cost Comments
2. Shelterbelts Create a vegetation barrier Cost. Requires planning and Low Low
for dust and odorous Environment. time
compounds emitted. from the | Aesthetics
building exhaust
b. Windbreak walls Solid or porous wall Rapid Cost. Acsthetics Low Low to moderate
constructed 10 to 15 feet implementation
from the exhaust fans will
cause dust to settle
¢. Setback distances Optimize distance between Cost. Not applicable for High Variable Effectiveness can
odor emission sources and facilities currently in be calculated
urban areas. operation through the
OFFSET modet
{Univ. of Minn.)
Section 4: Land Application of Manure
Practice Description Advantages Disadvantages Effectiveness Cost Comments
a. Manure injection or Manure injected directly No emission of Takes more horsepower Very high Low Should be

considered a BMP
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C&H Hog Farms .
Newton County, AR April, 2018

SECTION M. MANAGEMENT OF WASTE STORAGE PONDS

Waste Storage ponds are an efficient and practical means to collect and store manure effluent
from a confined livestock farm. A properly designed pond must store, at a minimum 180 days of
manure effluent including a 25 year 24 hour storm event. Waste storage ponds should never be
full and always have sufficient storage for the next precipitation event.

Effluent collected from the livestock farm contains various amounts of manure nutrients,
bacteria, and other materials. Every livestock operation is unique when taking into account the
amount and intensity of different rainfall events, and number and species of animals.

Livestock operators have difficulty in dealing with the collected wastewater when there are
larger than normal amounts of runoff. Operators can find themselves faced with full waste
storage ponds and often less than ideal conditions for land applying or otherwise utilizing the
wastewater.

Producers who operate a facility with a waste storage pond must be ready to handle emergency
situations when the pond may become full or near overflowing. Eliminating pond overflows is a
critical factor in reducing pollutants from entering streams and other water bodies.

Following are important recommendations to implement when operating a facility with a
waste storage pond:

e Foremost, routinely monitor the level of the pond to assure there is enough storage
remaining (plus freeboard) to hold the designed volume of a 25 year 24 hour storm event.
This must Pumpdown level should be marked with a permanent depth gauge in the pond.
If wastewater is above this line, the operator normally must pump the pond down below
this level within 14 pump-able days.

e Plan ahead and develop a pumping plan. Identify specific fields and equipment needs for
the pumping plan. '

¢ Consider using cropping practices that will expand the “window of opportunity” for land
application during the growing season. Decide on field access alternatives during wet
weather conditions.

e Review and follow the Operation & Maintenance (O & M) guidelines provided with your
manure management system design and constructions plans.

e Contact the Arkansas Department of Environmental Quality (501-682-7890) within 24
hours concerning a wastewater discharge.



C&H Hog Farms
Newton County, AR April, 2018

Plan for Pumping Waste Storage Ponds

Operator Name _C&H Hog Farms Date _ 04/11/2018

County _Newton Pond ID or Legal Description’ Waste Storage Pond 1 & 2

e Method Selected for Land Application of Wastewater

X ___ Pipeline/Sprinkler System (Permanent): Waste Storage Pond 2
Big Gun Sprinkler (Temporary)
Drag Hose System

X _ Tank Wagon: Waste Storage Pond 1 and 2
Other (Explain)

e Pre-Arranged Source of Application Equipment (List all necessary equipment and
access to it).

Type Equip. : Obtain Where

Pump ‘ Proposed to Field 5-9
Pipe Proposed to Field 5-9
Sprinkler ' Proposed to Field 5-9
Vac Tanker Fields 1-4 and 7-17

e Fields Available for Land Application of Wastewater in an Emergency

Legal Description - Landuse Acres Available Predom. Soil
Sec. 26, T15N, R20W Grass 74.3 48

e Holding Capacity of Ponds at Must Pumpdown Level _ 2,145,227 gallons
Bottom of 25-year, 24-hour storage level. Pond is to be pumped within 10 days
below level.

e Holding Capacity of Ponds at High Water Line 3.112.473 gallons
Top of 25-year, 24-hour storage level (bottom of freeboard)(Includes Concrete Pits).

e Holding Capacity of Ponds between Freeboard and Must Pumpdown Elevation
207,705 gallons
Bottom of freeboard- Must Pumpdown Elevation.

e Application Rates

The fertilizer value of wastewater in waste storage ponds is variable. Prior to land
application, it is recommended to collect a representative sample from the pond and sent
to a testing laboratory for analysis. If time does not permit waiting for test results,
estimates of the nutrient content can be made from data previously collected at other
facilities or from publications.



C&H Hog Farms :
Newton County, AR April, 2018

The land application rate should be calculated based on (1) the nutrient content of the
wastewater, (2) current soil tests, (3) crop needs and (4) the water intake capacity
(inches/hour) of the soil if an irrigation system is used.

For more information and/or assistance in calculating application rates, contact your local
NRCS and Conservation District Office.
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C&H Hog Farms

Newton County, AR May 25, 2012

SECTION N. LAND APPLICATION LOG FORMS

The following log forms are enclosed:

1.

2.

Manure Source Details

Annual Report Form For Permitted Confined Animal Facilities
Previous Manure Applications and Nitrogen Credits
Calculating Residual/Supplemental Nitrogen Amounts
Fertilizer Recommendations and Crop Requirements
Determining the Manure Application Rate

Animal Waste Land Application Record For Permitted Confined Animal
Facilities



Keeping records plays a critical role in a manure management system. Records are essential to determine
appropriate rates of manure to apply to the land while protecting surface and groundwater resources, It
enables operators to make good annual and long-term decisions concemning efficient use of manure.

|
} ' Additionally, records serve to document compliance with regulations or voluntary adoption of best
i management practices.

Records should be maintained for five years or as otherwise instructed by specific federal and state laws
locat county ordinances and/or program requirements. '

At a minimum, track manure applications by collecting and keeping records of the following
information: :

* Soil test results and recommendations for all fields receiving manure (sampled and tested
prior to hauling manure). :

i e Manure test results.
. : e Identity of the fields hauled to (including acres spread on and where in the field).
' | * Calculated “planned” manure application rate per field.

¢ Calculated “actual” manure application rate per field.

¢ Method of manure application.

* Date(s) and time(s) of manure application.

l . The following additional records are recommended if the goal is to implement a whple farm
| nutrient budget program:
|

¢ Soil test results and recommendations for the remaining fields receiving nutrients from
other sources (i.e. commercial fertilizer).

¢ Form/rates of other nutrient sources applied per field.

. * Crop planting and harvest dates and yields per field.

Soil testing on a whole farm basis provides fertility level information on all fields allowing eperators
to make decisions as to where manure nutrients can best be utilized.

The Manure Nitrogen and Phosphorus Application Worksheets provided with this plan serve as
excellent recordkeeping tools to document test results and manure applications.



ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY

ANNUAL REPORT FORM FOR PERMITTED
CONFINED ANIMAL FACILITIES

REPORTING PERIOD:
PERMITTEE NAME; PERMIT NUMBER:
PHONE NUMBER: AFIN NUMBER:

FACILITY TYPE AND SIZE:
(ie., 200 Cow Dairy, 2,500 Swine Finishing, 80,000 Bird Layer Operation, etc.)

WASTE DISPOSAL SYSTEM CONSISTS OF:

(ie., Holding Pond, Helding Pond & Settling Basin, Concrete Holding Tank, etc.)

WASTE APPLICATION METHOD:

(ie., Tank Spreader, Irrigation System, etc.)

NO. OF APPLICATION FIELDS:

TOTAL AVAILABLE ACREAGE:

WASTEWATER SAMPLE LOCATION:
(Lagoon During Pumping or Field During Application)

YOU MUST SUBMIT A COPY OF THE WASTEWATER ANALYSIS FOR EACH SAMPLE PROVIDED TO THE
COOPERATIVE EXTENSION SERVICE OR A PRIVATE LAB. THE WASTEWATER ANALYSIS MUST INCLUDE:
pH (su), TOTAL NITROGEN, AMMONIA NITROGEN, TOTAL POTASSIUM, TOTAL PHOSPHORUS, AND
PERCENT SOLIDS.

IN ADDITION, YOU MUST SUBMIT A COPY OF THE SOIL ANALYSIS FOR EACH FIELD WITH THIS FORM.
THE SOIL ANALYSIS MUST INCLUDE: pH (su), POTASSIUM (Ibs/ac), PHOSPHORUS (Ibs/ac), AND NITRATES
(Ibs/ac). AT LEAST ONE SOIL ANALYSIS SHOULD BE DONE FOR EACH 30 ACRE TRACT.

PLEASE COMPLETE THE TABLE ON THE BACK FOR THE LAND APPLICATION REPORT. YOU MUST
SIGN AND DATE THIS REPORT AND SUBMIT IT TO THE DEPARTMENT PRIOR TO MAY 30th OF EACH
YEAR. PLEASE KEEP A COPY OF THIS REPORT, THE SOIL, ANALYSIS, AND THE WASTEWATER
ANALYSIS FOR YOUR RECORD AT THE FACILITY.

1 CERTIFY UNDER PENALTY OF LAW THAT ] HAVE EXAMINED AND AM FAMILIAR WITH THE INFORMATION
SUBMITTED HEREIN AND BASED ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR
OBTAINING THE INFORMATION, 1 BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND COMPLETE.
IAM AWARE THAT THERE ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION.

-

OWNER OR OPERATOR (Please Print) SIGNATURE DATE

Mail complete annual report form and annual application report to:



Permits Branch, Water Division
5301 Northshore Drive

Arkansas Department of Environmental Quality
North Little Rock, AR 72118
!
!




- ANNUAL ANIMAL WASTE LAND APPLICATION REPORT

i PERMITTEE NAME: PERMIT NUMBER:

|

{ Field Total* Total** Calculated
L Name Crop Area Volume Total*** Nitrogen
. or/and Type Applied Applied Nitrogen Applied

§ Number {acres) (gallons) (1hs/1000 gal.) (Ibs/ac)

- () @ (3) @) 3) ©)

»J
o
[

* Total available area is the area where marure was applied during the reporting period (this data can be obtained from the management plan).
** Total volume applicd is the total volunie applicd to the field dun ring the whole reporting period (this ¢ata can be obtained from record sheet).
*** Total Nitrogen concentration (1bs/1000 gallons) can be obtained from the wastewater analysis sheet.

Column (6) = Nitrogen Applied (Ibs/ac) = Column(4} X Column(5) + Column (3) + 1,334

NOTE: You may make additional copies of this table as needed.

Mail complete annual report form and annual application report to:
Arkansas Department of Environmental Quality

Pesmits Branch, Water Division
5301 Northshore Drive
North Little Rock, AR 72118




Previous manure applications and nitrogen credits.

Date

o

Nitrogen credit from application before last seasan's crop

Nitrogen credit from application before crop 2 seasons ago

Manure N Manure N
Analysis Application Rate Analysis Application Rate Previous Manure
Ib/ton or tonia or % Available N Credit Ibfton or ton/a or % Available N Credit Credit (PMC)
Field 1b/1000 gal 1000 gal/a {Year 2) 1b/a 1b/1000 gal 1000 gal/a (Year 3) ib/a Ibfa
JLATI \E-11 AE-1189 AE-1189 AE-1189
C:é—:;é—éﬁ‘é%m SHE@T 1, gQOL 1{SHEET 2, COL 4 TABLE 2 (1)x{2)x(3)/100 }SHEET 1, COL 1 |SHEET 2, COL 4 TABLE 2 (5)x(6)x(7)/100 (42;)(8)
COLUMN: ) @ ) ) ) ©) ) ®




Calculating residual/supplemental nutrient amounts

Date ! f

Actual Actual Manure Analysis Actual Nutrient Appiication Rate Difference Years to Next Application

Application Rate N P205 ] K20 N | P205 | K20 N i P05 | K20 P205 K20

Field ton/a or 1000 gal/a Ibfton, or [b/1000 gal Ib/a Ibfa Ibia
{1X({2)X {1)X(3)X (X4

CALCULATION/ AE-1189 SHEET 3, SHEET 3, SHEET 3, |{{S)-SHEET 3, | (6)-SHEET 3, | (7)-SHEET 3, { (6)/SHEET 3, | (7}/SHEET 3,

REFERENCE: COL 7/100 COL 8/100 COL 9/100 COL 1 COL 2 COL 3 COL 2 (;OL 3

COLUMN: n 2) 3} ) 5] (6} {r} 8 9 (10) (1) (12}




Fertilizer recommendations and crop requirements.

Date ! /
Soil Test Sampling Date Previous Previous
Nitrogen Nitrogen Adjustment Crop Credits Manure Credit Nutrient Requirements
Target Yield Requirement (STN) (SDA) {PCC) {PMC) Net N [ P205 | K20
Field Crop bu/a, ton/a or Ibia Ibia Ibla Ib/a 1b/a b/a |b/a
(3)- SF 882 or SF 882 or
CALCULATION/ TABLE 4
REFERENCE: SF 882 SF 882 SF 882 SF 882 SHEET ;) coLg [(4)+(5();)s)+(7)] TA?Q!;E 4 o
COLUMN: o) @ @ @ ®) © ¢



Determining the manure application rate.

Date [/ /
NNutrient Requirement Estimated Manure Analysis % AvailabW Nutrient Available Target Manure Application Rate
Fieid 205 | ke0 N__| P205 | K20 N__ [ P205 | K20 N~ | P205 | K20 N | P205 | K20
a ibiton, or ib/1000 gal % Ibfton, or 1b/1000 ) gal ton/a, or In/1000 gal
AE-1189 | AE-1188 | AE-1189
CALCULATION/ | SHEET 2, | SHEET 2, | SHEET 2, | SHEET 1, | SHEET 1, | SHEET 1, | TABLE 2 | TABLE 3 | TABLE 3 (BX(7) (5)X(8) (8)X(9) {(1)/(10) Q)11 (3¥(12)
REFERENCE: COL.8 COL. 9 COL. 10 COL. 1 COL. 4 COL.5 /100 /100 1100
COLUMN: m 2 (3) 4) 5 6) 7) 8 )] (10) (11) (12) (13) {15)

(14)



ANIMAL WASTE LAND APPLICATION RECORD
FOR PERMITTED CONFINED ANIMAL FACILITIES

PERMITTEE: PERMIT NUMBER:

APPLICATION METHOD:

Field _
Name ’ Date Crop Area - Volume
or/and Applied Type ' Applied Applied

Number {actes) (gallons)

NOTE: Facility record; DO NOT MAIL THIS; Keep this record at the facility.
Make additional copies of this table as needed.
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C&H Hog Farms
Newton County, Arkansas

MANURE HANDLING SYSTEM FLOW DIAGRAM

April 5, 2018
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C&H Hog Farms April 5, 2018
Newton County, Arkansas

C&H Hog Farms
Individual NPDES Permit Application
Livestock Waste Control Facility
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