From: C H Hog Farms Inc

To: Water Permit Application
Subject: Regulation 6 Individual NPDES Permit Application
Date: Thursday, April 12, 2018 9:02:52 PM

Enclosed is C & H Hog Farms, Inc’s application for an individual NPDES Permit, pursuant to ADEQ’s
Decision to not renew the NPDES General CAFO Permit.

Due to file size, the application packet has been split into separate files which will be sentin
subsequent emails. A color hard copy will follow in the mail.

C & H would prefer to operate under a Reg 5 Permit and should it be successful in obtaining an
acceptable Reg 5 Permit, it will work with ADEQ to terminate coverage under the NPDES
General/Individual Permit, as may be appropriate, at that time.

Thank you,
Jason Henson
C & H Hog Farms, Inc.


mailto:chhogfarmsinc@outlook.com
mailto:Water-Permit-Application@adeq.state.ar.us

C & H Hog Farms Inc

Individual NPDES Permit Application
Section 26, T-15-N, R-20-W
Newton County, Arkansas

April 11, 2018

Prepared for:
Jason Henson
HC 72 Box 2

Vendor, AR 72683

Prepared by:
DeHaan, Grabs & Associates, LLC
4200 21°t St. SE #101

Mandan, ND 58554

DEHAAN, GRABS & ASSOCIATES, LLC
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Arkansas Department of Environmental Quality
NPDES PERMIT APPLICATION

FORM 1
INSTRUCTIONS:
1. 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
3. Ifyou 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
4. 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
5. The following EPA Forms in addition to Form | 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
6. 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

Revised March 2018



NPDES PERMIT APPLICATION
FORM 1

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

www.adeg.state.ar.us/water

PURPOSE OF THIS APPLICATION

] INITIAL PERMIT APPLICATION FORNEW FACILITY

X INITIAL PERMIT APPLICATION FOR EXISTING FACILITY
L] MODIFICATION OF EXISTING PERMIT
[
H
[

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

SECTION A- GENERAL INFORMATION

1. 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.

2. Operator Type: Private [] State [] Federal [] Partnership []  Corporation Other []
State of Incorporation: Arkansas

3. Facility Name: C & H Hog Farms. Inc.

4. Is the legal applicant identified in number 1 above, the owner of the facility? X Yes ] No

5. NPDES Permit Number (If Applicable): AR00

6. NPDES General Permit Number (If Applicable): ARG590001
7. NPDES General Storm Water Permit Number (If Applicable):

8. 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

9. 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.

10. 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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City: Vendor County: Newton State:  Arkansas Zip: 72683

11. 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? [X] Yes ] No
12. Neighboring States Within 20 Miles of the permitted facility (Check all that apply):
Oklahoma [ ]  Missouri [_] Tennessee [ | Louisiana [] Texas [] Mississippi []

13. 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
14.  Design Flow: MGD Highest Monthly Average of the last two years Flow: MGD
15. Is the outfall equipped with a diffuser? [] Yes ] No

16. 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

17. 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

18. 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

19. Wastewater Operator Information

Wastewater Operator Name: License number:

Class of municipal wastewater operator: 1 [] 11[] 1] 1v[]
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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 °

W
W

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

Qutfall No. N/A:

Latitude: ° ’ " Longitude: ° ’ ”

Description of outfall location:

13.60 “  Long: -93 ° 4.0 ©51.00 “ County: Newton Town: Judea

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: 8 ’ ”  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 Qutfall location):

Outfall No. _____:

Lat: ° ¢ " Long: °
Outfall No. ____

Lat: ° ¢ “ Long: ° ‘ ”
Qutfall No. ____ :

Lat: ° ¢ “ Long: o

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 WW TP 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

U] Septic tank Arkansas Department of Health Permit No.:

] Distribution and Marketing: Facility receiving sludge:
Name: Address:
City: State: Zip: Phone:
Rail: [] Pipe: [] Other:
U] 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? [ Yes [] No
U Incineration: Location of incinerator

] 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?

U 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: ° - ] Lone: o
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.

(89

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:

o Sewer Improvement Districts;

e  Subdivisions,

e  Mobile Home Parks,

e  Property Owner’ Associates,

e RV parks, and

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

e State or federal facilities,

e  Schools,

o  Universities and colleges,

o Entities that continuously operate due to a connection with a city, town, or county, and

e 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):

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

YES [] (Answer questions 2 and 3) NO []

8]

What Subpart(s)?

w

What Part of 40 CFR?

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)
Last 12 Months Highest Production Year of Last 5 Years
Product(s) Manufactured Ibs/day* Ibs/day*
(Brand name) Highest Month Days of Operation Monthly Average Days of Operation
* These units could be off-lbs, Ibs quenched, lbs cleaned/etched/rinsed, 1bs poured, Ibs extruded, etc.
Page 11 Revised February 2018




NOT APPLICABLE (N/A): [X
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.]

Average Flow Maximum Flow Type of Discharge
No. Process Description (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:

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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No.

Dilution
(e.g., Cooling Water)

Average Flow
(GPD)

Maximum Flow
(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

Time of batch discharges

Flow rate:

(O8]

Current:

Planned:

Flow Metering

gallons/minute

Sampling Equipment

Flow Metering

U

Sampling Equipment

at

(days of week)

Average discharge per batch:

(hours of day)

Percent of total discharge:

Type:
Type:

Type:
Type:

(] No
[0 No
0] No
[l No

(GPD)

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

O

] N/A ]
] NA [
] N/A ]
| N/A !

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?

0

Yes D

No

(If no, skip Question 5)

5. Briefly describe these changes and their effects on the wastewater volume and characteristics:

Page 13
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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.
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 Auvthorized Represeniative)
40 CFR 122.22(b) states that all reports required by the penmit, or other information requested by the Director, shall be signed by the

applicant (or person authorized by the applicant) or by a duly authorized representative of that person. A person is a duly aunthorized
representative only ift

(L 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 as a Cognizant Official, or duly authorized representative, for signing reports, ¢ic.,
inchuding Discharge Monitoring Reports (DMR) required by the permit, and other information requesied by the Director:

-

Signature of Cognizant Official: Aol (. Date:
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 certificd by a responsible official as defined in the “signatory requirements for permit
applications” (40 CFR 122.22).

Responsible official is defined as follows:

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

Partnership, a general pariner

Sole proprietorship: the proprietor

Municipal, state, federal, or other public facility: principal executive officer. or ranking elecied official.

::L,f (Initial) 1 certify that the cognizam: 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.

gy
Y A

A {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 difforent than that listed in Section A above.”

“1 certify under penalty of law ihat this document 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 inguiry
of the person or persons who manage the system, or those persons directly responsible for gathering the information, the information
submitted s, to the best of my knowledge and belief, true, accurate, and complete. T am aware that there are significant penalties for
submitiing false information including the possibility of fine and imprisonment for knowing violations. ! 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: dgson  FtEason Date: b {1

Printed name of Responsible Official:  fason Henson

Oificial titie of Responsible Official: President Telephone Number:  870-434-5004

Daaa 18 Rasrioad Wahroamr MNIR




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:
I. Type in your information
2. Save file (if desired)
3. Print the completed form
4. Sign and date the printed copy

Mail it to the directed contact.

n




EPA L.D. NUMBER (copy from ltem | of lForm 1)

Form Approved
OMB No. 2040-0250

FORM

2B

NPDES

EPA

U.S. ENVIRONMENTAL PROTECTION AGENCY
APPLICATIONS FOR PERMIT TO DISCHARGE WASTEWATER
CONCENTRATED ANIMAL FEEDING OPERATIONS AND AQUATIC ANIMAL PRODUCTION FACILITIES

I. GENERAL INFORMATION

Applying for: Individual Permit &

Coverage Under General Permit O

A. TYPE OF BUSINESS

B. CONTACT INFORMATION

C. FACILITY OPERATION
STATUS

&=
Operation (complete items B,
and section II)

O 2. Concentrated Aquatic Animal

1. Concentrated Animal Feeding

Owner/or
C, D,

Operator Name: C&H Hog Farms, Inc.

B 1. Existing Facility

Telephone: (

870 )434-5004

O 2. Proposed Facility

Address: HC 72 Box 2

If contract operation: ~ Name of In

Production Facility (complete items | Facsimile: ( )

B, C, and section [IT) 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:

tegrator;JBS Pork

Address of Integrator: 1770 Promontory Circle, Greeley, CO 80634

1. CONCENTRATED ANIMAL FEEDING OPERATION CHARACTERISTICS

A.

TYPE AND NUMBER OF ANIMALS

B. MANURE, LITTER, AND/OR WASTEWATER

PRODUCTION AND USE

2. ANIMALS

I. TYPE

NO. IN OPEN
CONFINEMENT

NO. HOUSED
UNDER ROOF

Mature Dairy Cows

Dairy Heifers

O Veal Calves

Cattle (not dairy or veal
calves)

Swine (55 Ibs. or over)

2,503

Swine (under 55 Ibs.)

4,000

Horses

Sheep or Lambs

Turkeys

Chickens (Broilers)

Chickens (Layers)

Ducks

Other: Specify

3. TOTAL ANIMALS

6,503

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

.l\)

(98]

How much manure, litter, and wastewater is generated
annually by the facility? tons 2.090.181 gallons

[ land applied how many acres of land under the control of’
the applicant are available for applying the CAFOs

manure/litter/wastewater? 630.7 acres

How many tons of manure or litter, or gallons of waste-
water produced by the CAFO will be transferred annually
to other persons?

tons 2200181 gallons




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
Holding Pond 2,352,931

O Evaporation Pond

Other: Specify Shallow Pit-Pull-Plug 759,542

2. Report the total number of acres contributing drainage:_ 0 acres

¥ Total Number of Total Capacity
L f Storag

2. Type.or Storage 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 2 nutrient management plan is submitted fo the
Permitting Authority.

I. Please indicate whether a nutrient management plan has been included with this permit application. & Yes [ No

2. If no, please explain:

3. Is a nutrient management plan being implemented for the facility? B Yes [0 No
4. The date of the last review or revision of the nutrient management plan. Date:_04/11/18

5. [f' 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 runo{f and protect
water quality:

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

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



Form Approved
OMB No. 2040-0230

L CONCENTRATED AQUATIC ANIMAL PRODUCTION

FACILITY CHARACTERISTICS

A For cach outfall give the maximum daily flow, maximum 30-day
flow, and the long-term averuge flow.

B. Indicate the total nurber of ponds, raceways, and similar
structures in youwr facility.

1. Outfall No. 2. Flow (galions per day) i. Ponds E 2. Raceways 2. Other
a. Maximum. | h Maximum ¢, Long Term . Provide the name of the reeciving water and the sonree of water
Daily 30 Day Average nsed by your facility.

1. Reestving Water 2 Water Source

D). List the species of fish or aquatic animals held and fed at your facility. For each spectes, give the total weight produced by your facility per
year in pounds of harvestable weight, and also give the maximum weight present at any one time

1. Cold Water Species

2 Warm Water Species

a. Specics b. Harvestable Weight (pounds)

a. Specics b. Harvestable Weight (pounds)

{1} Tatal Yearty | (2) Maximum

11} Totaf Yearly | (2) Maximum

E. Report the total pounds of food during the calendar month of
maximun feeding.

1. Month 2. Pounds of Food

IV, CERTIFICATION

pessibility of fine and impriscument

I certify under penalty of law that I have pevsonally examined and am familuar with the mformation submired in
atsackments and that, based on my mguny of those mdividuals immediately responsible for abtaimng the nformation, 1 believe thar the
informanon is true sccurate and complete. | am aware that there are sgificant penaliies Jor submitting false information, including the

this application and all

A. Name and Official Titde (prin or fype)
Jason Henson, President

B. Telephone ( 870 3 4345004

C. Signature

- K P
Tq So 1 JTEAL oA

D. Date Signed

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




Form Approved
OMB No. 2040-0250

INSTRUCTIONS

GENERAL

This form must be completed by all applicants who check “yes” to Item I1-
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 water fish) are not required to
have a permit.

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

Ttem 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 I1

Supply all information in item [T if you checked (1) in item I-A,

Item 11-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
a total of 45 days or more in any 12 menth period. Provide the total number of
animals confined at the facility.

Item 11-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.

Ttem 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.

Ttem I1-D

|. Provide information on the type of containment and the capacity of the
containment structure (s).

2. The number of acres that are
structure (s).

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

ained and collected in the containment

Item [I-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 1I-F

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

Item III

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

Item I11-A

Outfalls should be numbered to correspond with the map submitted in Ttem XI
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 [1I-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 HI-C

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

Item ITI-D

The names of fish species should be proper, common, or scientific names as
aiven in special Publication No. 6 of the American Fisheries Society. “A List of
Common and Scientific Names of Fishes trom 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 ITI-E

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

[tem 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 statemment, 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 exccutive officer of at least the level of
vice president.

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

C. For a municipality, State, federal, or other public facility, by either 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 responsc. The public
reporting and recordkeeping burden for development of the nutrient
management plan to be submitted with the form is estimated to average 58
hours per response. Send comments on the Agency's need for this
information, the accuracy of the provided burden estimates, and any
suggested methods for minimizing respondent burden, including through
the use of automated collection techniques to the Director, Collection
Strategies Division, U.S. Environmental Protection Agency (2822T), 1200
Pennsylvania 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 thai all applicants for the issuance, 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 applications. The filing of a disclosure statement is mandatory. No
application can be considered compiete without one.

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

Exemptions:

The following persons or eniitics are not required to file 2 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 interest
of at least five percent (3% or that is a pavent company or subsidiary of the applicant, and a deseription 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
enviremmental protection laws or regulations against the applicant and affiliated persons in the ten (10) vears
immediately preceding the filing of the application, including administrative enforcement actions resuiting in
the imposition of sanctions, permit or license revocations or denials issued by any state or federal autherity,
actions that have resuited in a finding or a seitlement of a vielation, and actions that are pending;

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

Any other information the Director of the Arkansas Department of Environmental Quality may require 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 govermment, agencies of the
state government, counties, municipalities, or duly aunthorized regional solid waste authorities as defined by §
8-6-702. (This exemption shall not extend fo improvement districts or any other subdivision of government
which is not specifically instituted by an act of the General Assembly.)

Applicants for a general permit to be issued by the department pursuant to its authority to implement the
National Pollutant Discharge Elimination System for storm water discharge.

if the applicant is 2 publicly held company reguired to file periodic reports under the Securities and
Exchange Act of 1934 or a wholly owned subsidiary of 2 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 invelved. The applicant shall submit such other information as the director
may require that relates to the competency, reliability, or responsibility of the applicant and affiliated
persons.




Exemptions continued:

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

Hazardous Waste Treatmeni, Siorage, and Disposal Permit Modifications (Class 1, 2, and 3), as defined in
Arkansas Pollution Control and Ecology Commission (APC&EC) Regulation 23;

Phase 1 Consultants, as defined in APC&EC Regulation 32;

Certifications for Operators of Commercial Hazardous Wasie Facilitics, as defined in APC&EC Regulation
23 § 264.16(D):

Regulated Storage Tank Contractor or Individual License Renewals as defined in APC&EC Regulation 12;

Certifications for Persons Operating and Maintaining Underground Storage Tank Systems which Contain
Regulated Substances, as defined in APC&EC Regulation 12.701, et. seq.;

Individual Homeowners seeking coverage under General Permit ARGSS000006; Wastewaier Operator
Licenses, as defined in APC&EC Regulation 3;

Water Permit Modifications for permits issued under the authority of the Arkansas Water and Air
Pollution Contrei Act (Ark. Code Ann. §8-4-1481, et. seq.);

Solid Waste Permit Modifications for permits issued under APC&EC Regulation 22; Solid Waste Landfil}
Operator License Renewals, as defined in Regulation No. 27,

Air Permit Modifications for permits issued under APC&EC Regulations 18, 19, and 26; and Asbestos
Certification Renewals, as defined in Regulation 21.

Deliberate falsification or omission of relevant information from disclosure statements shall be grounds for
civil or eriminal enforcement action or administrative denial of 2 permit, license, certification, or operational
aunthorization.




RTMENT OF ENVIRONMENTAL QUALITY
ms _OSURE STATFMEW

Instructions for the Completion of this Document:

A. Individuals, firms or other legal entities with no changes to an ADEQ Disclosure Statement,
complete items 1 through 5 and 18.

B. Individuals whe never submitted an ADEQ Disclosure Statement, complete items 1 through 4,6, 7,
and 16 through 18.

C. Firms or other legal entities who never submitted an ADEQ Disclosure Statement, complete I
through 4, and 6 through 18.

If Not Submitting by ePorial, Mail Original to:
ADEQ

DISCLOSURE STATEMENT

{List Proper Division(s)]

5301 Nerthshore Drive

North Little Rock, AR 72118-8317

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

2. MAILING ADDRESS: (Number and Street, P.O.Box Or Rural Route)
HC 72 Box 2

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

4a. Applicant Type:

(Ondividuat (&) Corporate or Other Entity

4b. Reason for Submission:

Permit [ |License [ |Certification [ ] Operationat Authority

New Application ‘i I Windification D Renewai Application (If no changes from previcus disclosure compl ber S and 18.)

4¢. Programs:

[(Jaie [/]water [_|razardous Waste [ _|Regulated Storage Tank [ | Mining [ ]Solid Waste [ _[Used Tire Program

5. Beclaration of No Changes:

The viotation histery, experience and cr
iast Disclosure Statement that was filed with ADEQ en

dentials, § 3

in current or pending environmental § its, civil and criminal, have no¢ changed since the




6. Peseribe the experience and credentials of the Applicant, including the receipt of any past or present permits, licenses, ceriifications or operational
horization refating to envir i regulat {Attach addidonal pages, if necessary.)

C & H Hog Farms, Inc. currently operates in full compliance with state and federal regulations and
holds a Regulation 8 General Permif, ARG5280001. The farm has been in opseration for
approximately five (5) years with no violations or enforcement actions. Prior to that, Richard

Campbell and Philip Campbeil 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 2l civil or criminai legal actions by gover i
in the last ten (10) years including:

agencies involving envir i protecit

faws or repulations against the Applicant *

1. Administrative enforcement actions resulting in the imposition of sanctions;
2. Permit or li revocations or denials issued by any state ox federal authority;
3. Actions that have resnited in a finding or a seittl of a violation; and
4. Pending actions.
(Antach 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 2018. The permit application was
subsequently denied by ADEQ and is currently in the appeals process.

* Firms or other legal entities shall also include this information for all persons and legal entities identified in sections 8-18 of this Disclosure Statement.




S

8. List aff officers of the Applicant. (add additional pages, if necessary.)

NAME: Jason Henson TITLE: President

srrest: HC 72 Box 2

CITY, STATE, 7ip; Vendor, AR 72683

NANME: Richard Campbell CTITLE: Vice-President
STREET: HC 72 Box 2

CITY, STATE, 7ZiP: Vendor, AR 72683

NAME: Philip Campbell TITLE: Secretary
STREET: HC 72 Box 2

CITY, STATE, Z1P: Vendor, AR 72683

9. List all directors of the Applicant. (Add additional pages, if necessary.)

NAME: Jason Henson TITLE. President

STREET: HC72Box 2

CiTY, STATE, ZiP: Vendor 4 AR 72683

NAmE: Richard Campbell v, Vice-President
sTrept; HC 72 Box 2

YTV, STATE, 7p: Vendor, AR 72683

Nanig: Philip Campbell TITLE: Secretary

sTRERT: HC 72 Box 2

CITY, STATE, zip: Vendor, AR 72683

16 List all partoers of the Applicant. (Add additional pages, if necessary.)
NanME: Jason Henson ¢yvLR, President

STREERT: HC 72 Box 2

CITY, STATE, 7IP: Vendor, AR 72883

nNangg: Richard Campbell TiTiE. Vice-President
STREET: HC 72Box 2

CITY, STATE, Zip: Vendor, AR 72683

nange. Philip Campbell eiTE Secretary

srrepy: HC 72Box 2

CITY, STATE, 7IP: Vendor, AR 725683

11. List all pevsons employed by the AppBcant in a supervisory capacity or with authority over operations of the facility subject fo this application.
NAME.: Jason Henson g, President

srregt: HC 72 Box 2

CITY, STATE, 71p: VERdOT, AR 72683

Nane. Richerd Campbell v, Vice-President
STREET: HC 72 Box 2

CTTY, STATE, 7rp: Vendor, AR 72683

NAME: Philip Campbell TiTin. Secretary

stregr: HC72Box2

CITY, STATE, ZIp: Vendor, AR 72683




12, Lis? all persons or legal entitics, who own or control more than five percent (3%) of the Applicant’s debt or equity.
N anE: Jason Hensen rrrLE: President

srrEpy: HC 72 Box 2

Ty, STATE, 71p: Vendor, AR 72883

Nanig: Richard Campbell TrrLE: Vice-President

STREET: HC 72 Box 2

CITY, STATE, 75p: Vendor, AR 72683

NAME: Philip Campbeii TEVLE: Secrelary

sTrEET: HC 72 Box 2

CIT'Y, STATE, zp: Vendor, AR 72683

13. List all legal entities, in which the Applicant hiolds 2 debt or eguity interest of mare than five percent (3%).

NAME: TITLE:

STREET:

CITY, STATE, Z1P:

NAME: TITLE:
STREFET:

CITY, STATE, 71P:

NAME: TITLE:
STRE®T:

CITY, STATE, ZIP:

14, List any parent company of the Applicant Descrilie the parent company’s ongoing organizational relationship with the Applicant,

NAME:

STREET:

CITY, STATE, ZaP:

{)I mati i Refati l‘p‘

15. List axy subsidiary of the Applicant. Bescribe the subsidiary’s ongolng organizational relationship with the Applicant.

NAME:

STREET:

CITY, STATE, 21P:

Organizational Relationship:




16. List any person wha is not now in comphiance er has 2 history of noncomphiance with the environmental law or regulations of this state or any other
jurisdiction and who through relationship by blood or marriage or through any other relatinnship could be reasonably expected #o significantly influence the
Applicant in a manner which could adversely affect the environmend.

NAME: TITLE:

STREET:

CITY, STATE, ZIP:

NAME: TITLE:
STREET:

CITY, STATE, ZIP:

17. List alf federal environmental 2agencies and any other envir i agencies ide this state that have or have had regulatory responsibility over the
Applicant.




18. VERIFICATION AND ACKNOWLEDGEMENT

The Applicant agrees to provide any other information the director of the Arkansas Department of
Envirenmental Quality may require at any timee to comply with the provisions of the Disclosure Law
and any regulations promulgated therets. The Applicant further agrees to provide the Arkansas
Departmeni of Environmental Quality with any changes, modifications, deletions, additions or
amendments fo any part of this Disclosure Statement as they occur by filing an amended Disclosure
Statement.

DELIBERATE FALSIFICATION OR 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:

I, Jason Henson

R,

, certify under penalty of law that this document and
all attachments were prepared under ray direction or supervision in accordance with a system designed to
assure that gualified personnel properly gather and evaluaie the information submitted. Based on my
inquiry 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 penaliies for submitting false information, including the
possibility of fines and imprisonment for knowing violation.

APPLICANT A
SIGNATURE: Nacs, i eniomn

TITLE: President

DATE: 4518
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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 (MMP) is an important part of the conservation management system (CMS) for your Animal Feeding Operalion
(AFO). This NMP documents the planning decisions and operation and maintenance for the animaf feeding operation. It includes background
information and provides guidance, reference information and Web-based sites where up-to-date information can be cbtained. Refer te the
Producer Activity document for information about day-io-day management activities and recordikeeping. 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 Period: 2018-2023
Animal Tvpe: Swine Animal Units: 898

OwnerlCperatar

As the owner/cperator of this NMP, |, as the dacision maker, have been involved in the planning process and agree
that the items/practices listed in each element of the NMP are neaded. | understand that | am responsibie for
keeping all the necessary records associated with the implementation of this NMP. It 1s my intention 1o
implement/accomplish this NMP in a timely manner as described in the plan.

sz’ /
Signature: o504, [H€nSen Date: &/ jjm ;&
Neme: Jason Henson

Conservation Planner

As a Conservation Planner, | ceriify thai | have reviewed boin the Nuwrient Management Plan and Producer Nuinent
Management Activities documents for technical adequacy and that the elements of the documents are technically
compatible, reascnable and can be implemented.

: J 4 ,{'f’/:' F

Signature: gfﬁ/é’\ /~r/ < s Date; 41118
Name: Nathan A. Pesta, P.E.

Title: Seniar Project Enginesr

Manure and Wastewaler Handling and Storage

/
Signature: 77411& A ?%}Q Date: 4111118

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

Nutrient Management

The Nutrient Mana;gem;nt component of this plan meets the AR Nuirient Management 580 Practice Standard.
41, ] A S
Signature: ’z'ﬁi‘ A I/ 4nins

Name: Nathan A Pesta P.E.
Title: TSP Certified CNMP Planner

Date:

Sensitive data as defined in the Privacy Act of 1874 {5 U.8.C. 552a, as amended) is contained in this report, generated from information
systems managed by the USDA Natural Resources Conservation Service (NRCS). Handling this data must be in accordance with the permiitag
routine uses in the NRCS System of Records at hifp/fwwwy nros usda goviaboutifoia/408 45 himl. Additional information may be found at
hilefeww.oCio. usda.aovlal_teguestprivacy, stalement html.

The U.S. Depariment of Agriculture {USDA) prohibits discriramation in 2l its programs and aclivities on the basis of race, celor, national origin,
age, disabiity, and where applicable, sex, marial status, familiai status, parenial status, religion, sexual origntation, genetic information, political
beliefs, reprisal, or because alf or 2 part of an individual’s income is derived from zny public assistance program. (Not all prohibited bases apply
10 all programs.) Persons with disabilities who require alternative means for communication of program information (Braille, large print,
audiotape, sic.) should contact USDA's TARGET Center at {202) 720-2600 {voice and TOD). To file & complaint of discrimination wriie to
USDA, Director, Office of Civil Rights, 1400 independence Avenue, S V., Washington, D.C. 20250-8410 or call (800) 7853272 {voice) or {202)
720-8382 (TDD). USDA is an equsa! opportunity previder and employer.



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 1bs) and available P-Os (14,213 lbs) 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 lbs

*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



References

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

L County zoning ordinance for animal feeding
operations dated/amended

Land Base

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 Zoning Ordinances

Operator Name: _C&H Hog Farms County: _Newlon

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. 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

Lo

S&)jgé’ ~1 ;L]L{’ SO L 5‘!'/ ~S )

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 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 iown have any special permitting for siting animal feeding
operations or application of manure within their jurisdictional area? Yes _X No

I 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 o 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 No

If yes, show the applicable setbacks on the required field maps and exclude these areas
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 1o contact the local county, city or public water supply official
to discuss specific requirements.

“
Perd

(Operator Signature) (Date)
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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.

e. 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.

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

5) 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) Conduct soil and manure testing as required by this plan.

2) Prepare an annual Nutrient Management Plan based on current
data.

3) 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.

b. 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.

C. Samples will be taken as follows:

D

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.



C&H Hog Farms
Newton Couniy, AR

May 24, 2012

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.

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.

Nutrient Budget for Land Application.

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.
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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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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.

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.

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

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

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

Seolid Accumulation in the Retention Storage Pond.

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

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.

6



C&H Hog Farms May 24, 2012
Newron County, AR

C. Solids will be land farmed utilizing available technology at the time of
application.

10. Check Valves/Safety Switches
. 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 conditjons 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
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10B.1. Land Application Calculations

Using 210-vi-AWMFH Chapter 11

C& H Hog Farms I

1-Jun-12]

|

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

| | T

|

Nutrients per storage period = # of animals x weight (Ibs) x daily nutrient produc

|
tion (Ib/day/1,000 Ib) x storage period (days).
[

\
# of Animals Average Daily Storage Total |
Nutrient Period Nutrients
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 i 6,503 | 59,129

2. Add nutrients contained in wastewater.

\ l i l

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.

T
# of Animals 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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l | |

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
Total P205 71,198]lbs
Total K20 71,546 |lbs

3. Subtract nutrients lost during storage \ l ‘ ‘ ‘n

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

Solids (assume 0% of nutrients retained in solids)

Item Nutrients Percent of | Available for Land |Estimated Manure Test,
(lbs) Orig. Application (lbs) |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

‘ l | 1

1
Liquids (assume 100% of nutrients retained in liquids)(Table 11-5 Ag Waste Managnement Field Handbook, manure stored in pits beneath
slatted floor)

‘ | Estimating Nutrient Tests |

Nutrients Percent of L | (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 | |

l

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 (lb<Percent Avail. | Available for Land
Application (lbs)

Total N 0 0.73 0

Total P205 0 0.90 0

Total K20 0 0.93 0

l

Liquids (assume 100% of nutrients retained in liquids) (Swine manure stored in covered storage)

Item . Percent Avail. | Available for Land
Nutrients
(lbs) 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 |
5. Determine the nutrients required by the crop and soil to produce the yield goal g \

‘ \ | \ |

1
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|Ibs/acre

DeHaan, Grabs Associates, LLC
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( L l l l

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|lbs/acre

0.87

5a (3). Add to the plant requirements additional nitrogen to replace anticl‘.ipated leaching losses

l

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,O5/acre ugtake)

Required Solids Acres

Required acres = 0

Required Liquid Acres

Required acres = 909

Total Acres Phosphorus Base 909

8. Compute Estimated Application Rate
[

Estimaled Annual Solids Waste for App. o|ft* 0.0tons
Estimated Annual Liquid Waste for App. 471,073/

B |
Nitrogen Basis |
SolidsApplication Rate ft*/acre = 0.0|tons/acre
LiquidApplication Rate 3,177 |ft'/acre = 0.88|in./acre

Phosphorus Basis

SolidsApplication Rate ft*/acre = 0.0/tons/acre

LiquidApplication Rate 518 |ft*/acre = 0.14]in./acre

\

Delan, Grabs Associates, LLC
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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, [ proposed-new, or [ 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 lbs, 1,350 |bs Total
2,100 head of__Gestation Sows @ 375 lbs, 787,500 lbs Total
' 400 head of___Lactating Sow @ 425 1bs, 170,000 Ibs Total
(maximum head countsand 4 999 head of __Nursery Pig @ 10 _1bs, 40,000 _Ibs Total
alierageeighty head of @ lbs, lbs Total

Total:__6,503 head Total Animal Weight (TAW): 998,850 lbs
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 foliowing is completed for either Liguid 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 (J Layers = 0.9 (J Horse = 0.8
O Beef=1.0 O Grower/Finisher=1.0 O Broiler=1.3 (J Sheep = 0.6

Boar/Gestating Sow = 0.41 (3 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 lbs
(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&H Hog Farms Revised: April 4, 2018
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(e) Precipitation-Evaporation October 1 — April 1) _0.92  Feet

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

(g) 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 .

(M 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 (l) x (m)/12 = cubic feet

Minimum Overall Storage Requirement

(s) Minimum Storage Requirement (c) + (h-1) + (r): 263,110 cubic feet

DeHaan, Grabs & Associates, LLC C-4
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Waste Storage Calculations

A. Determine Storage Provided
Type of storage: (J Earthen Storage Pit Earthen Lagoon (3 Concrete Tank
3 Underfloor Concrete Pit (J Outside Concrete Pit

(3 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 feetx  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:land__ 3, End Slopes: 3 :1and 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)

Bottom Length: Bottom Width:
Design Full Depth: 12.2 feet, Overflow Depth: 13.2 feet
Side Slopes: 3:land_ 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: 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

DeHaan, Grabs & Associates, LLC 5
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Rev. May 2012

Section D. Fields Targeted for Phosphorus Based Manure Management

Operator Name _ C&H Hog Farms Date __04/05/2018

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. | Field ID 1/ Legal Description Acres Soil Phosphorus Test 2/ Date
Line |(Tract & Field)| Section| Twp. | Range | Available Mebhlich 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.) .
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 TI15N,R20W 1035 100
7 E 1/2, Sec 26, T15N, R20 W 325 Private 1,200 100
E 1/2, 665

1/ Well Use Categories:

Producer (Owned)
Private

Public

Irrigation







C&H Hog Fenrms
Newton County, AR May 25, 2012

SECTION F. Land Treatment Information and Land Application Maps
The following Information is attached

1. Waste Utilization Summary Spreadsheet

[y

Overall Site Map

(08

WQRA Maps

4. Soil Survey Maps
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Conservation Map

‘Customer(s): JASON HENSON

Approximate Acres: 685

Legd
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?Z Buffer_Outputs.shp

~— Resource Inventory (Line)

7 Buffer_Output.shp
[ ] Resource Inventory (Polygon) .
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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

T < R ra W Has ,:‘u A E e

L__.Jason H*’c IS , agree to allow C+ H hog Farms, Ing.

Name of Landowner Name of Perniittee {matches application & AR SoS)

: s b AL i - o ~ O o LR il
to land apply __ g ik Qoumna ! waste from Lo vUc ity

Fype of Waste Waste Source or Type of Wasie Facility
to k4 acres of my property located in  \J¢ oo County.
Towal Acreage Available County of Application Sitwe

Field New/ Section | Township {atitude Longitude | Available
D Existng Acreage®
! Existing Y
4 :

*Available acreage is the total acreage minus buffer zone areas

T am also aware that the land applicator or the owner of the operation is to apply i«

LA QRIS W

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 alse be satisfied when land

applying 1o my property:

The landowner agrees o 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.

A 5

LT ) P "

Wi, AN /i G i ot ) S F e e
PN L AREAL H-o-'d 230 kg T
Permitiee’s Signature Date Landowner Signature Date

ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY

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

viww.adeq.siate.ar.us



L _Ciharcies Coamp

Land Use Contract

IRYaT
o ;

Vi,

‘ Dpell , agree to allow C+ H Hoo rarms,
Name of Permittee {matches application & AR Sao8)

to land apply 1guid an

to

Name of Landovner

(YY1 wasic from SWine *§~‘{‘§ O T
Waste Source or Type of Waste Facility

“Type of Waste

I49.9 acres of my property located in ___ New o) County.
Tolal Acreage Available County of Apphication She

Field New/ Section | Township | Range Latitude Longitde | Available
D Existing Agreage®
3 Existing 2.
<7

D {;

(@]

1

o)

i Existing

*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 11¢ ¢id poimel wiskn
Y 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 also be satisfied when land

applying to my property:

The landowner agrees to provide or allow permittee o 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 wriiten notice from the landowner.

. A " 7 . e o . . e i @;- i ~
Phoy o pr UG- F i CoplaSS HTE
Date Landowner Signamure Date

Permittée’s Signfture

ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY

5307 NORTHSHORE DRIVE / NORTH LITTLE ROCK / ARKANSAS 72118-5217 / TELEPHONE 501-682-0744 / FAX 501-652-0830

www.adeq.state.ar.us




Land Use Contract

 Lagreewallow V¢

Name of Permities (maiches apphé;ﬁ;ig-& AR Sa8)

s

to land apply e uid ooy ool wastc from SpNE raciiing
Y Type of Waste Waste Source or Type of Waste Facility
fag '] . P - Ada A ~ 4
to D2 acres of my property located wn N2 Lo County.
Tetal Acreage Available County of Application Site
Field New/ | Section | Township | Range Latitude Longitude | Availabl

D Existing

i iz N

o Ekf.“/\mﬁ >0 12N

I Siinbng 18 1O
7

*Available acreage is the total acreage minus buffer zone areas

T am also aware that the land applicator or the owner of the operation is 0 apply Lo animal wusle in
Type of Waste

accordance with the management plan developed and submitted o 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 each
field listed in this land use contract prior to land application. Additionally, this approval may be terminated
with written notice from the landowner.

N7 g : ;

'L,,}/ | . 7 g A/ ; 7 !(// o 7’ /‘ A » //

l u\/(/(l?ﬂ (/&/'*/lm?g {,-—(;,’(/i j// R J‘é/ &/Z.(/// { il . - ?- &
Permittee’s/Signatwe / Date LandSwner Signarure Date

ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY

5301 NORTHSHORE DRIVE / NORTH LITTLE ROCK / ARKANSAS 72118-5317 / TELEPHONE 501-682-0744 / FAX 501-382-0880

voww.adeq.staie.anus



(__Robby Flud

Name of Landowner

to land apply Liguid animol wasle from

Y Type of Waste

A by
Ciil i
: Source or Type of' V

w337 acres of my property located in Nt County.

Toal Acreage Availabic

County of Application Site

Field New/ | Section | Township | Range | | Longitude | Availuble |
D Existing | ‘ ‘: | Acreape? |

T o A =
S Exst [N A0 A - 25

7

|
|
3

*Available acreage is the total acreage minas buffer zone areas

I am also awarce that the land applicator or the owner of the

accordance with the managemen!

Environmental Quality {ADEG) as well

¢ operation is 10 apply Liguid aning | WiSH o
1"\ pe of Waste

plan developed and submitted to the Arkansas Deparunent of

as the chuiremems and conditions set forth in the permil 1ssued

by ADEQ. In addition to these guidelines. the following requirements must also be satis{ied when land

applying to my property:

v\qdl written notice from the landowner.

helag Cmlr €.

I'.c landowner agrees 1o provide or allow permittes i conduct soil analysis as required by ADEQ for cach
iisted in this land use conuact prior w land application. Additionally, s approval may be ©

ot

Permittee’s Signattre

ARKANSAS DEPARTMENT OF ENVIRC
53071 NORTHSHORE DRIVE / NORTH UTTLE ROCK

7 ARKANSDAS

o

77 ” 7
I am.ov\ ner Sign Dare




Land Use Contract

e

- i .
2o YN A
L bBarbara

YIS e

hed bey cagreetoallow  (+H Hoo Far

i
Name of Landowner

Name of Permittee (matchcs application & AR So8)

to land apply liguid cinymad waste from siné tacilihy
Y Type of Was WeJL S
-7y - - - ) .
to 9.l acres of my property located in _ \jr ooy

Source or !ym of Waste Facility

County.

Total Acreage Available

County of Application Site

Ficld New/ | Section | Township | Range {atitude Longimde | Available
ID Existing Acreage*
e _IExistin | 213 i fAY, A0W) 35.%94 | -9%, 070 | 9.4

*Available acreage is the total acreage minus buffer zone areas

T am also aware that the land applicator or the owner of the operation is to apply Lo 2oy
Typ~ af Waalf:

o

accordance with the manageent plan developed and submitted to the Arkansas Department of

Environmental Quality (ADEQ) as well as the requirements and conditions set forth in the permit i

by ADEQ. In addition to these gusdelines, the following reguivements must also be satisfied

applying to my property:

issued

when land

The landowner agrees to provide or allow permittee to conduct soil analysis as required by ADEQ for each
field fisted in this land usc contract prior to land application. Additionally, this approval may be terminated

with wriiten notice from the landowner.

I) s A&
./ . {,_9_/4¢

"/’ { (/.1 L;Z’(//é{ ,l" / ! \J

Pemuuer? s Siguaturé ~ Date

ARKANSAS DEPARTMENT OF ENVIRONMENTAL QUALITY

3301 NORTHSHORE DRIVE / NORTH LITTLE ROCK / ARKANSAS 72118-3317 / TELEPHONE 501-682-0744 / FAX

veww.adeg.stote.arus

501-682-0880



Attachment |

LAND USE CONTRACT

L, Y alen (/(\{1{(' , agree to allow g Ssan Hm,goﬂ

3
Operation Owaet

Landowner H —
1o land apply waste from hig/her H ag¢ Falw operation located in the /4 of
“ Q‘ \Ts)’!‘ﬁ)(ii pevation 0 b ‘ 174 Seation
Section 9\ in Township { &/ i and Range o~ ™ vV in
i Seciy Townshy = - Range
/] LwWIgn County 1o % 3 -' ? acres of my property located in
s County of Operation Total Acteage Avaslable
€TI0 County. A deseription of the areas to be used as land
Couwnty of Application Site
application sites are as follows:
Site Y Available
No. | Section Section Township Range Latitude | Longitude | Acreage

LLVE | X LHY | 20w |38 90{1-43,097) 3877
Gond SWI 24 i< i\v} 2LoW
sd 1SE | B4 | (SN 20w

*Available acreage is the tatal scrcage 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 additionto these guidelines, the following requirements must also be satisfied when applying waste to my
fand:

il \
e i s P o - 7 o
A L F RPN < S IR / 4 A £ JA
Nglery [fTENSoA Al e # i//a/.r/f/‘:z St L - :
Operation Owner Signature Date andotwner Signature Daze

7



o e e A A A AT

Attachment |

LAND USE CONTRACT

I L Ore% —{ A .R e keﬁ%gree to allow @q)’o ) H( N\§on

Landowner Operation Owner

to land apply waste from his/her H 9¢_ [afm operation located in the 1/4 of
. Lype pl Operation N 141 Section
Section_'?\ () in Township ( 'Y and Range ;D\ 0L in

Scclion Townshi] Range
VI-{- Sl ]Lo A County to 2 ('YL /'\(‘ acres of my property located in
Counly of Operation Totsl Acreage Available
m-{ O ‘To/\ County. A description of the areas to be used as land

County of Application Sile
application sites are as follows:

Site 2 Availablg
No. | Section Section Township Range Latitude | Longitude | Acreage

¢ INET] 26 (SN | 20W[35 a6 |-93,004] 3.6

*Available acreage is the total acreage vainus 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.

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

ag aﬂf? (G P w s e

Operation Owner Signature Date Landowner Signature Date



Attachment |

LAND USE CONTRACT

I, SJ/\ ZERA! R\\Ckeﬁl'}&agreeloallow 3 afon {7({/\ \O

Landowner i Operation Owner

to land apply waste from his/her Hc’)q tu %4 opetation located in the /4 of
- -<_JType of Operation A g 1/4 Section
Section AG in Township LS— ( \7 and Range Q/ZO N in

(/1 Sectign Township, ~ Range
{100 County to 22:’) - g acres of my property located in
County, { Operation Total Acreage Available
s ToN County. A description of the areas to be used as land

Counly of Application Site
application sites are as follows:

Site Ya Available
No. | Section Section Township Range Latitude | Longitude | Acreage

S INE | AG (SN | 20W|35 438 |43, 07]| A3.8

*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 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:

Operation Owner Signature Daite Landowner Signature Date




Allachment |

LAND USE CONTRACT
f 6 (/Q M D {)(i H agree to allow \7}'&5(’)/‘\ 464(04

Tandowne ()pvﬂlmn Owner
to land appiv waste from his/her HO G F allm\ operation located in the 1/4 of
. Type of Opzration 174 Sectron
7 A .
Section _‘8_6 in Township (§ %/ and Range 9\ O L/ in
Sectjpn Township _ Range
. V] W Ton .. Countytwo {'f g __acres of my property located in
County of Operation lul;\l \(.r«.am. \\ mhbh,
V] ¢/t County. A description of the areas to be used as land
County of Application Site
application sites are as follows:
Site Ya Available
No. | Section Section Township Range Latitude | Longitude | Acreage

7 IVE | 26 (V120w 3c4d-43.0¢1 74,2
&\no\ SC’_‘_

*Available acreage is the total acreapge minus bulfer 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 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;

g ASen Heason $~2A1-12 /C M. /%wfmég/j 3-2

‘Operation Owner Signature Date Landomnf”Slgnatuw Date




Attachment 1
LAND USE CONTRACT

it x/.. (C'«\/{), l C/ (\1\/\6 C , agree to allow j\@ §on H enf o)

I Landowner H o Opcrzlionlown:r
to land apply waste from his/her @Q(jf/ Fal m operation located in the /4 of
- Opcraticn ; ) ) 1/4 Section
Section Q in Township ( S W and Range RS L/ in
Section Township Range X
Nens +O N County to - \ acres of my property located in
" County of Onperation Total Acreage Available
g/ TonN County. A description of the areas to be used as land

County of Application Site
application sites are as follows:

Site Vi Available
No. | Section Section Township Range Latitude | Longitude Acreage

(CIVw] A (L [ Aow [35:849¢ |-93.0%] €|

*Available acteage 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 accorlding fo 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:

. py y .
9504 Lfensen 3-21-12 / “_j/ézwf“//’/ 2«5&/&( 321

Operation Owner Signature Date Maando Sighature Date




Setback Requirement Waiver

1, Zelmer Ca.m /Dbéf.{ , 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 C & H Hog Farms to apply wastewater and manure within 50
feet of my property line and within 500 feet of neighboring occupied buildings.

? K 77 A ] ///;‘4 L i{/ 2181k
" 7
Landowner Signature Date
Jason /L//-CAS on R-15-1b
C & H Hog Farms, Inc. Reprasentative Date

24



Setback Requirement Waiver

[, Dar/ﬂf?e lent , 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.

‘- f
f \x f ;7 -
‘K a1, ed Al al s
MM K T SR TRL
H ? 7 7
Landowner Signature Date
Tason Hensen 21576
C & H Hog Farms, Inc. Representative Date

25



~{andowner Signature 2

Setback Reguirement Waiver

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

my property line.

/ a: 4!':} 1; / /
"'%”pjix’ﬁ;, Lo z //w/’..f‘ﬂ—/ uf//

2 i .
S9Sog e nsa
C & H Hog Farms, Inc. Representative

o

Date

7=~ U

Date

w



-~

-

el

Setback Requirement Waiver

?”) N/ N

, 4 G’*{ " RO ANETN , 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 C & H Hog Farms to apply wastewater and manure within 50

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

w;"v ) ,, ) ’ "‘”:,y . ~N ™ ; iy

j S~ /L L A NOAN o o e, (”’g"’
Landowner Signature Dats

“ ' >y - <

dascq Heénsiu $~22- 1§

C & H Hog Farms, inc. Representative Date

2

S
.
.

.
s

\



Sethack Requirement Waiver

4 D) ‘4__, .
\ P LY'* )
| s N }/‘; O !‘S‘x)\‘_,i;(' AT

L
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. | 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.

/V_,/ Py
L/..cv' :
< N ‘/', -
tafdownerSignature

"’SQS' S (—/f—’n.‘fe 4

¢
AV

i
)
L
i
[ A

C & H Hog Farms, inc. Representative

Date

el | -
8 “Y-ts

Date



Setback Requirement Waiver

i

i, Dew T Rel K il , do hereby give consent to C & H Hog Farms, inc.
to apply wastewater and manure adjacent to my property line and neighboring occupied
suiidings. t 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. .

/

f / / /

I / ,/ /, /’% ey ;L/

(y/ \\J[/ZVZ/‘\/O . (2 (\é i
Landowner Signature Das
- .

TASeq feons o SRl ~( ¢

£ & H Hog Farms, Inc. Representative Date




Sethack Reguirement Waiver

I,E‘r"&gl Aﬂdc‘r‘}e“v"\ , do hereby give consent to C & H Hog Farms, inc. to apply wastewater next to
my property line.

! .
H 2 P
W) P / 7 N

‘A (AL L

Pt (-

Landowner Signature

%0
C & H Hog Farms, Inc. Kepresentative Date







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.



JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas Svstem
Date Processed: 12/1/2017
Field ID: JH 1
Cooperative Extension Service Acres: 18
Soil Testing And Research Laboratory Lime Applied.ivie last4 years: Ng
. 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. L'ab Number: 179042
Sample Number: 3464449
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
opm TERTS (Mehlich 3) ; .
. Soil pH (1:2 soil-water) 6.5 -
87 174 Above Optimum Soil EC (1:2 soil-water) umhos/cm
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-S 14 28 -
Zn 8.2 16.4 -
Estimated Base Saturation (%)
Fe 131 262 -
™ e 290 Total Ca Mg K Na
_ 77.89 61.48 9.88 5.53 1.00
Cu 1.7 34 -
B 0.7 14 -
No3_N 1 1 22 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
Crop N | P205 l K20 l S04-S I Zn | B I Lime
Last Crop |Pasture 212y e Ib/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, 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 > 60 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:



JASON HENSON ClientID: 8706881318
3 A DIVISION OF AGRICULTURE HC 72 BOX 2
;* é\) RESEARCH & EXTENSION VENDOR AR 72683
A LA University of Arkansas System
Date Processed: 12/1/2017
Field ID: JH 2
Cooperative Extension Service Acres: 9
Soil Testing And Research Laboratory Lime Applied in the last 4 years: g
. Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
http://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal oppontunity/affirmalive action institution. Lab Number: 179043
Sample Number: 3464450
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm biacre {Mehlich 3) ) :
= : Soil pH (1:2 soil-water) 6.1 --
' 104 208 Above Optimum Soail EC (1:2 soil-water) umhos/cm
K 215 430 Above Optimum Soil Estimated CEC 9.01 cmolc/kg
Ca 883 1766 - Organic Matter (Loss on Ignition) %
Mg 113 226 B Estimated Soil Texiure Silt Loam
S04-8 16 32 --
Zn 7.1 14.2 -
Estimated Base Saturation (%)
Fe 134 268 -~
M e o Total Ca Mg K Na
: : - 66.71 48.99 10.45 6.12 1.16
Cu 1.6 3.2 -
B 0.5 1 -
NO3-N g 16 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
Crop N | P205 ' K20 | $04.8 ; Zn | B | Lime
]
Last Crop |Pasture (2120 | eeeeeeeeiaoieon lblacre - - - - - -vmeemaain
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 cocl-season grasses, apply N in late winter. To favor warm-season grasses, do not apply N unlil May 1. For higher production, topdress 50 [b NfAcre 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 > 60 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 b N/Acre in early August. Do not apply N after September 1.

6. Crop 3 Notes:



JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
= University of Arkansas System
Date Processed: 12/1/2017
Field ID: CC3
Cooperative Extension Service Acres: 17
Soil Testing And Research Laboratory Lifne. Appiicd in the (asi 4years: No
. Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
hitp://soiltest.uark.edu
) County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179044
Sample Number: 3464451
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm To/acre (Mehlich 3) _ :
- Soil pH (1:2 soil-water) 6.5 s
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
S04-S 11 22 -
Zn 71 14.2 -
Estimated Base Saturation (%)
Fe 215 430 -
e 207 PP Total Ca Mg K Na
- 76.63 67.53 6.43 1.84 0.85
Cu 2.3 4.6 -
B 0.7 1.4 -
NO3-N L 20 -

3. Recommendations

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

Crop N I P205 l K20 I S04-S l Zn | B | Lime
Last Crop |Pasture (212 | eeeeeeeeeaaaoon Ib/acre - - - - -------------
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 Noftes:




JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
]( RESEARCH & EXTENSION VENDOR AR 72683
~ University of Arkansas System
Date Processed: 12/1/2017
Field ID: JH 4
Cooperative Extension Service. Acres: 11
Soil Testing And Research Laboratory Lime Applied in the last 4 years: No
. Leveled in past 4 years: No
Marianna, AR 7236(3 Irrigation: Unknown
http://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179045
Sample Number: 3464452
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm Ib/acre (Mehtich 3) : :
; Soil pH (1:2 soil-water) 5.6 =
109 218 Above Optimum Soil EC (1:2 soil-water) umhos/cm
K 161 322 Optimum Soil Estimated CEC 12.53 cmolc/kg
Ca 1230 2460 - Organic Matter (Loss on Ignition) %
Mg 165 330 — Estimated Soil Texture Silt Loam - Silty Clay Loam
S0O4-S 19 38 -
Zn 9.1 18.2 -
Estimated Base Saturation (%)
Fe 268 536 -
vin = 140 Total Ca Mg K Na
~ 64.10 49.07 10.97 3.29 0.76
Cu 1.5 3 --
B 0.6 1.2 -
NOS—N 13 26 G
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
Crop N J P205 l K20 [ S04-S ] Zn ! B [ Lime
Last Crop |Pasture 2120 | oo 16/aCre === =-m-cmmmmmmm -
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 > 60 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:




]( UNIVERSITY OF ARKANSAS
- DIVISION OF AGRICULTURE

Cooperative Extension Service
Soil Analysis Repott
Soil Testing And Research Laboratory

Marianna, AR 72360
hitp:/fvwan.uark.edu/depts/soiltest

The Uriversity of Atkansas is an equai oppartunityralfimalive action instiution

JASON HENSON Client ID: 8706881318
HC 72 BOX 10

MTN JUDEA AR 72855
Date Processed: 2712012

Field ID: 5

Acres 40

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

trrigation: Unknown

County: Pope

Lab Number: 36726

Sample Number: 931078

Above Oplimum

Medium

2. Soif Properties

Soil pH (1:2 soil-water) 6.7 -

Soil £C (1:2 soil-waler) umhos/cm

Soil ECEC 17 cmolc/kg
%o

Organic Matter (Loss on Ignition)

Estimated Soil Texture

Siity Clay Loam - Clay Loam

S04-S 12 24 -

Zn 8.1 12.2

Fe i34 268 #E

Mn 128 256 .

Cu 1.7 3.4 - R :

B 0.0 0.0 -~ Total Ca Mg K Na
NO3-N 15 30 - 82.2 74.4 5.8 1.6 03

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

3. Recommendations

l.ast Crop | Pasture (207)

Crop 1 Warm-Season Grasses (MNT) (207) 60 0 50 0 0 0 0
Crop 2 Warm-Season Grasses (MNT) (207) 50 ) 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. {opdress an additional
60 Ib NfAcre after every 4 lo 6 weeks of grazing. For fall grazing apply 50 Ib N/Acre in early August. Do not apply N after September 1.

It S deficiency has occurred previously on this field apply 20 lo 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
GO Ib N/Acre afler every 4 lo 6 weeks of grazing. For fall grazing apply 50 Ib N/Acre in early August. Do not apply N after September 1.

i S deficiency has occurred previously on this field apply 20 b SO4-S/acre.

6. Crop 3 Notes:




| 8%

UNIVERSITY OF ARKANSAS

DIVISION OF AGRICULTURE

Cooperative Extension Service
Soil Analysis Report
Soil Testing And Research Laboratory

Marianna, AR 72360
htip:/www . tark.edul/depts/soiitest

Tha University of Arkansas 1s an equal opportusilylalfirmative acton institulion

JASON HENSON Client ID: 3706881318
HC 72 BOX 10

MTN JUDEA AR 72655
Dale Processed: 211712012

Field 1D: )

Acres 40

Lime Applied in the last 4 years: No

Leveled in past 4 years: No

lerigation: Unknown

Counly: Pope

Lab Number: 36727

Sample Number: 931079

1. Nutrient Availability Index 2. Soil Properties

Py o - Concentration SR

di : Ih/acre: . - -

P 76 .152 Above Optimum Soit pH (1:2 soil-water)

K 136 272 Optimum Soil EC (1:2 soil-water) umhos/cm
Ca 876 1752 - Soil ECEC 3 cmole/kg
Mg 59 118 - Organic Matter {Loss on Ignition) %
S04-S 13 26 - Estimated Soil Texture Silt Loam

Zn 2.1 4.2 -

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 -- G7.8 56.4 8.3 4.5 0.6

3. Recommendations

{Notice: State andfor federal nutrient rnanagement regulations may supersede these agronomic recommendations.)

Last Crop

- - Iblacre -

Pasture (207) --
Crop 1 Warm-Season Grasses (MNT) (207) 60 0 0 o] 0 0 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 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.

5. Crop 2 Notes:
Apply the recommended rates of N, P, and K, in spring when night temperatures are > 60 dagrees F for 1 week. For higher production, lopdress an gdditional
60 In N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 Ib N/Acre in early Augusl. Do not apply N after September 1.

6. Crop 3 Notes:




JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
= University of Arkansas Svstem
Date Processed: 12/1/2017
Field ID: 7
Cooperative Extension Service Acres: 70
Soil Testing And Research Laboratory Lime: Applied in he last4 years; e
. R 72380 Leveled in past 4 years: No
Marianna, AR 723 Irrigation: Unknown
http://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179046
Sample Number: 3464453
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm Ib/acre (Menlich 3) : 3
- Soil pH (1:2 soil-water) 5.7 --
165 330 Above Optimum Soil EC (1:2 soil-waten) umhos/cm
73 146 Low Soil Estimated CEC 10.00 cmolc/kg
Ca 953 1906 - Organic Matter (Loss on Ignition) %
Mg 112 224 B Estimated Soil Texture Silt Loam
S04-S 15 30 -
Zn 10 20 -
Estimated Base Saturation (%)
Fe 205 410 -
Vi pres = Total Ca Mg K Na
. 60.01 47.64 9.33 1.87 1147
Cu 28 5.6 - -
B 0.5 1 -
NO3-N 8 16 -
3. Recommendations (Notice: State and/cr federal nutrient management regulations may supersede these agronomic recommendations.)
Crop N | P205 | K20 l S04-S | Zn I B I Lime
Last Crop |Hay (144) | e Ib/acre - - ---------m----
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 Notes:



JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas Svstem
Date Processed: 121172017
Field ID: 7 PTH
Cooperative Extension Service Acres: 35
Soil Testing And Research Laboratory i e 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: 179047
Sample Number: 3464454
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm Iblacre (Mehlich 3) : ;
- Soil pH (1:2 soil-water) 5.7 =s
157 314 Above Optimum Soil EC (1:2 soil-waten) umhos/cm
70 140 Low Soil Estimated CEC 10.00 cmolc/kg
Ca 957 1914 - Organic Matter (Loss on Ignition) %
Mg 110 220 — Estimated Soil Texture Silt Loam
S04-S 14 28 --
Zn 9.5 19 =
Estimated Base Saturation (%)
Fe 200 400 --
N = S Total Ca Mg K Na
_ 59.99 47.86 9.17 1.80 1.17
Cu 29 5.8 -
B 0.5 1 -
NO3-N 7 14 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
Crop N I P205 | K20 I S04-S l Zn I B [ Lime
Last Crop |Hay (144) | eeemeaaaaaaen Ib/acre - ---------com----
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 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 Notes:




JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
= University of Arkansas Svstem
Date Processed: 12/1/2017
Field ID: 7PT2
Cooperative Extension Service Acres: 35
Soil Testing And Research Laboratory Lime Applies In the:last 4 years: No
. 5 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: 179048
Sample Number: 3464455
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm [b/acre (Mehtich 3) : :
; Soil pH (1:2 soil-water) 5.8 -
165 - 330 Above Optimum Soil EC (1:2 soil-water) umhos/cm
K 72 144 Low Soil Estimated CEC 10.21 cmolc/kg
Ca 995 1990 - Organic Matter (Loss on Ignition) %
Mg 111 522 — Estimated Soil Texture Silt Loam
S04-S 14 28 S
Zn 9.2 18.4 -
Estimated Base Saturation (%)
Fe 203 406 s
e 185 — Total Ca Mg K Na
— 60.83 48.72 9.06 1.81 1.23
Cu 2.8 5.6 -
B 0.5 1 -
NO3-N L 20 -

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

Crop N I P205 I K20 l S04-S l Zn I B I Lime
Last Crop |Hay (144 | eeeeeeeeemaaaa Ib/acre = - - --------------
Crop 1 Mixed Cool and Warm Season Grasses 4 ton (144) 160 0 220 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 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
RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas Svstem
Date Processed: 12/1/2017
Field ID: CcCs8
Cooperative Extension Service Acres: 14
Soil Testing And Research Laboratory Lime AupiiedTnibe iast 4 years Na
. 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: 179049
Sample Number: 3464456
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
opm B (Mehlich 3) . :
- Soil pH (1:2 soil-water) 6.7 -
101 202 Above Optimum Soil EC (1:2 soil-water) umhos/cm
84 168 Low Soil Estimated CEC 13.98 cmolc/kg
Ca 1977 3954 - Organic Matter (Loss on Ignition) %
Mg 92 184 B Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 13 26 --
Zn 6.3 12.6 -
Estimated Base Saturation (%)
Fe 162 324 -
o P A Total Ca Mg K Na
= 78.54 70.71 5.48 1.54 0.81
Cu 1.6 32 --
B 0.7 1.4 -
NO3-N ° 18 -

3. Recommendations

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

Crop N i P205 I K20 I S04-8 l Zn | B | Lime
Last Crop |Pasture(212) e Ib/acre -----------------
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 aiter 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
RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas Svstem
Date Processed: 12/1/2017
Field ID: CC9
Cooperative Extension Service Acres: 30
Soil Testing And Research Laboratory Lime. Applisd inthe last < years: Na
. 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: 179050
Sample Number: 3464457
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm Ib/acre (Mehtich 3) : _
- Soil pH (1:2 soil-water) 6.9 -
101 202 Above Optimum Soll EC (1:2 soil-waten) umhos/cm
106 212 Medium Soil Estimated CEC 15.67 cmolc/kg
Ca 2395 4790 - 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 -
Estimated Base Saturation (%)
Fe 197 394 -
v e e Total Ca Mg K Na
- = 84.05 76.41 5.16 1.73 075
Cu 24 4.8 -
B 0.7 1.4 -
NO3-N 5 10 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
Crop N ' P205 ’ K20 I S04-S I Zn I B l Lime
Last Crop |Pasture (212 | emmmmeemeomooe o Iblacre - ----------------
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 lb SO4-S/Acre.

6. Crop 3 Notes:



JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas System
Date Processed: 12/1/2017
Field ID: CC9A
Cooperative Extension Service Acres: 12
Soil Testing And Research Laboratory Lime Applied in the last 4 years: No
. Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
hitp://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number; 179051
Sample Number: 3464458
1. Nutrient Availability Index 2. Soll Properties
Nutrient Concentration Soil Test Level Property Value Units
opm Tb/acre (Mehlich 3) : _
: Soil pH (1:2 soil-water) 6.5 -
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 4.3 8.6 ==
Estimated Base Saturation (%)
Fe 150 300 =
N HE —— Total Ca Mg K Na
— 78.23 70.30 5.38 1.82 0.73
Cu 1.8 3.6 -
B 0.6 1.2 -
NO3-N 10 20 -

3. Recommendations

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

Crop N | P205 l K20 ‘ S04-S I Zn | B I Lime
Last Crop |Pasture (212 | eemeeeeaaaaee Iblacre -----------------
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: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
f RESEARCH & EXTENSION VENBOR AR 5680
Urniversity of Arkansas System
Date Processed: 12/1/2017
Field ID: CC9 YE
Cooperative Extension Service Acres: 35
Soil Testing And Research Laboratory LIme Applieainiie lasys yesrk Ng
. Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
hitp://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179052
Sample Number: 3464459
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm b/acra (Mehlich 3) : :
; Soil pH (1:2 soil-water) 6.9 -
89 178 Above Optimum Soil EC (1:2 soil-water) umhos/cm
K 112 224 Medium Soil Estimated CEC 15.79 cmolc/kg
Ca 2410 4820 - Organic Matter (Loss on Ignition) %
Mg 97 194 B Estimated Soil Texture Silty Clay Loam - Clay Loam
S04-S 11 22 -
Zn 53 10.6 ==
Estimated Base Saturation (%)
Fe 183 366 -
o 0 e Total Ca Mg K Na
— 84.17 76.32 5.12 1.82 0.91
Cu 22 4.4 -
B 0.7 1.4 -
NO3-N 7 14 =

3. Recommendations

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

Crop N | P205 I K20 l S04-S I Zn l B l Lime
Last Crop |Pasture (212 e Ib/acre == -----ccccmaana--
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: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas System
Date Processed: 12/1/2017
Field ID: FD10
Cooperative Extension Service Acres: 15
Soil Testing And Research Laboratory i Applied inthe last4 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: 179054
Sample Number: 3464460
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
opm e (Mehlich 3) : _
- Soil pH (1:2 soil-water) 55 -
61 122 Above Optimum Soil EC (1:2 soil-waten) umhos/cm
92 184 Medium Soil Estimated CEC 13.18 cmolc/kg
Ca 1264 2528 - Organic Matter (Loss on Ignition) %
Mg 120 240 — Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 13 26 -
Zn 5.4 10.8 -
Estimated Base Saturation (%)
Fe 270 540 -
N B e Total Ca Mg K Na
= 58.26 47.96 7.59 1.79 0.92
Cu 1.8 3.6 --
B 04 08 -
NO3-N 7 14 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
Crop N l P205 | K20 | S04-S | Zn | B | Lime
Last Crop (Pasture 212 | e Ib/acre - - = --------------
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 60 0 0 0 4000
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 250 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:

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
RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas System
Date Processed: 12/1/2017
Field ID: BC 10A
Cooperative Extension Service Acres: 18
Soil Testing And Research Laboratory Lime Appiied irthe Jast+ years: Ng
. Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
http://soiliest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179055
Sample Number: 3464461
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm Bla0Te (Mehlich 3) . :
: Soil pH (1:2 soil-water) 59 --
102 204 Above Optimum Soil EC (1:2 soil-water) umhos/cm
K 123 246 Medium Soil Estimated CEC 11.50 cmolc/kg
Ca 1300 2600 - Organic Matter (Loss on Ignition) %
Mg 128 256 ~ Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 14 28 -
Zn 7.6 16.2 -
Estimated Base Saturation (%)
Fe 199 398 -
VN pre ey Total Ca Mg K Na
= 69.56 56.52 9.28 2.74 1.02
Cu 1.8 36 -
B 0.4 0.8 -
NO3-N 7 14 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
Crop N | P205 I K20 I S04-S | Zn I B { Lime
Last Crop |Pasture 212 | eemeeeaeaaaon Ib/acre - ---=-------------
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.

6. Crop 3 Notes:




JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas System
Date Processed: 12/1/2017
Field ID: 10 YE
Cooperative Extension Service Acres: 29
Soil Testing And Research Laboratory Lifre Appiied int fhc6504 yeurs: 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
Nutrient Concentration Soil Test Level Property Value Units
Ppm T (Mehlich 3) . )
a Soil pH (1:2 soil-water) 5.9 --
100 200 Above Optimum Soil EC (1:2 soil-water) umhos/cm
K 129 258 Medium Soil Estimated CEC 11.47 cmolc/kg
Ca 1287 2574 - Organic Matter (Loss on Ignition) %
Mg 129 558 — Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 15 30 -
Zn 7 14 -
Estimated Base Saturation (%)
Fe 234 468 --
M 8 308 Total Ca Mg K Na
n -
69.48 56.12 9.37 2.88 1.10
Cu 1.9 3.8 --
B 0.4 0.8 -
NO3-N 7 14 —

3. Recommendations

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

Crop N I P205 I K20 | S04-S I Zn | B l Lime
Last Crop |Pasture (212) e Ib/acre -~ == ~mmmmmm mimm
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
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 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: FD 11
Cooperative Extension Service Acres: 19
Soil Testing And Research Laboratory ClreresApplies in the (st 4 yean: I
. Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
hitp://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179057
Sample Number: 3464463
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm b/acre (Mehlich 3) _ :
- Soil pH (1:2 soil-water) 5.7 -
65 130 Above Optimum Soil EC (1:2 soil-water) umhos/cm
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 i
Zn 5i5 11 -
Estimated Base Saturation (%)
Fe 173 346 -
™ 163 o5 Total Ca Mg K Na
- 57.56 38.83 12.64 5.30 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.)

Crop N l P205 l K20 | S04-S J Zn ] B | Lime
Last Crop |Pasture 212 [ eeeeaa o Ib/acre - ----------------
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 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 applicatiun 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:




JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
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 fast 4.years: No
. Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
hitp:/soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab:hNumber: 179058
Sample Number: 3464464
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm TERE (Mehlich 3) ; : :
- Soil pH (1:2 soil-water) 5.8 --
138 276 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 B Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 18 36 -
Zn 6.6 13.2 -
Estimated Base Saturation (%)
Fe 224 448 -
N = e Total Ca Mg K Na
= 66.35 53.24 8.47 3.70 0.94
Cu 2 4 -
B 0.5 1 -
NO3-N L 34 ~

3. Recommendations

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

Crop N [ P205 l K20 [ S04-S I Zn ] B [ Lime
Last Crop |Pasture 212y | eeeeeeaaiaiaaen Ib/acre - == ------cmaaann
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 ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
/ RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas Svstem
Date Processed: 12/1/2017
Field ID: CC 13
Cooperative Extension Service Acres: 13
Soil Testing And Research Laboratory Lirne Applied in the last 4 years: Na
. Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
nttp://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179059
Sample Number: 3464465
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm Tb/acre (Mehlich 3) : ;
= Soil pH (1:2 soil-water) 6.4 -
94 188 Above Optimum Soil EC (1:2 soil-water) umhos/cm
K 170 340 Optimum Soil Estimated CEC 14.31 cmolc/kg
Ca 1824 3648 - Organic Matter (Loss on Ignition) %
Mg 140 280 — Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 15 30 -
Zn 9.9 19.8 -
Estimated Base Saturation (%)
Fe 124 248 --
™ e — Total Ca Mg K Na
_ 75.55 63.71 8.15 3.05 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.)
Crop N | P205 | K20 [ S04-S [ Zn | B | Lime
Last Crop |Pasture(212y | eeeeeeeaaaaaao Ib/acre - - - --------oooo--
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:




JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas System
Date Processed: 12/1/2017
Field ID: CC13YE
Cooperative Extension Service Acres: 51
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://sciltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179060
Sample Number: 3464466
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
pom B/a0Te (Mehlich 3) ; :
= Soil pH (1:2 soil-water) 6.5 -
88 176 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) %
Mg 136 272 B Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 14 28 -
Zn 9.8 19.6 -
Estimated Base Saturation (%)
Fe 110 220 -
Vn St o= Total Ca Mg K Na
— 78.12 66.33 8.27 2.95 0.57
Cu 1.7 34 -
B 05 -~ 1 -
NOs_N 13 26 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
Crop N I P205 I K20 l S04-S I Zn j B l Lime
Last Crop |Pasture (212) e Ib/acre - - --------miinon
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:




JASON HENSON Client ID: 8706881318
DIVISION OF AGRICUILTURE HC 72 BOX 2
L RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas Svstem
Date Processed: 12/1/2017
Field ID: CC 14
Cooperative Extension Service Acres: 15
Soil Testing And Research Laboratory Lirmie: Applied! Inihie last-years: No
. Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
hitp://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 1790€1
Sample Number: 3464467
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm Tb/acre (Mehlich 3) : ;
- Soil pH (1:2 soil-water) 6 =
65 130 Above Optimum Soil EC (1:2 soil-water) umhos/cm
129 258 Medium Soil Estimated CEC 8.45 cmolc/kg
Ca 789 1578 - Organic Matter (Loss on Ignition) %
Mg 129 258 — Estimated Soil Texture Silt Loam
S04-S 17 34 -
Zn 10.9 21.8 -
Estimated Base Saturation (%)
Fe 134 268 ==
v — 608 Total Ca Mg K Na
_ 64.48 486.71 12.73 3.92 1.13
Cu 1.3 26 --
B 0.5 1 -
NO3-N 7 14 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
Crop N l P205 I K20 l S04-S | Zn l B l Lime
Last Crop |Pasture (212 | eeeeeeeaaaaaaoo Ib/acre - = - - -------amoo-
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.

6. Crop 3 Notes:



JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
= University of Arkansas Svstem
Date Processed: 12/1/2017
Field ID: C1C 15
Cooperative Extension Service Acres: 28
Soil Testing And Research Laboratory Lime Applied in theslast 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: 179062
Sample Number: 3464468
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
pom Ib/acre (Mehlich 3) _ :
- Soil pH (1:2 soil-water) 59 --
133 266 Above Optimum Soil EC (1:2 soil-water) umhos/cm
170 340 Optimum Soil Estimated CEC 9.99 cmolc/kg
Ca 969 1938 - Organic Matter (Loss on Ignition) %
Mg 193 386 - B Estimated Soil Texture Silt Loam
S04-S 16 32 -
Zn 14.3 28.6 --
Estimated Base Saturation (%)
Fe 124 248 --
VN e 710 Total Ca Mg K Na
— 69.97 48.50 16.10 4.36 1.00
Cu 2 4 -
B 0.5 1 -
NO3—N 1 1 22 s

3. Recommendations

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

Crop N l P205 l K20 l S04-S l Zn ] B [ Lime
Last Crop |Pasture (212) | emeeeeeeeeo oo Ib/acre - - ---------------
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 Noftes:




JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
RESEARCH & EXTENSION VENDOR AR 72683
University of Arkansas Svstem
Date Processed: 12/1/2017
Field ID: C1C 15B
Cooperative Extension Service Acres: 21
Soil Testing And Research Laboratory Lime Applied inithe last 4 years: Na
. 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: 179063
Sample Number: 3464469
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm b/acre (Mehlich 3) : ;
. Soil pH (1:2 soil-water) 6 -
145 290 Above Optimum Soil EC (1:2 soil-water) umhos/cm
270 540 Above Optimum Soil Estimated CEC 11.62 cmolc/kg
Ca 1165 2330 - Organic Matter (Loss on Ignition) %
Mg 179 358 — Estimated Soil Texture Silt Loam - Silty Clay Loam
S04-S 18 36 --
Zn 13.3 26.6 -
Estimated Base Saturation (%)
Fe 139 278 -
v a5 pr= Total Ca Mg K Na
n -
69.87 50.14 12.84 5.96 0.94
Cu 1.6 3.2 --
B 0.5 1 -
NO3-N 19 38 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
Crop N | P205 l K20 | S04-S I Zn | B I Lime
Last Crop |Pasture (212 e Ib/acre - == --------oo- -
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 ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
/S RESEARCH & EXTENSION VENDOR AR 72683
4 University of Arkansas System
Date Processed: 12/1/2017
Field ID: C1C15YE
Cooperative Extension Service Acres: 38
Soil Testing And Research Laboratory Lime Appliad inthe last yeans: o
B . Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
nttp://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179064
Sample Number: 3464470
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm lb/acre (Mehlich 3) : ,
- Soil pH (1:2 soil-water) 6 =
132 264 Above Optimum Soil EC (1:2 soil-water) umhos/cm
207 414 Above Optimum Soil Estimated CEC 10.01 cmolc/kg
Ca 971 1942 - Organic Matter (Loss on Ignition) %
Mg 182 364 N Estimated Soil Texture Silt Loam
S04-S 17 34 -
Zn 13.7 27.4 -
Estimated Base Saturation (%)
Fe 124 248 -
o e - Total Ca Mg K Na
= 70.03 48.50 15.15 5.30 1.09
Cu 1.8 36 --
B 06 1.2 -
NO3-N 18 38 .

3. Recommendations

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

Crop N | P205 ‘ K20 | S04-S ] Zn | B l Lime
Last Crop |Pasture (212 L eeeeeeeeee oo 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 Notes:




JASON HENSON Client ID: 8706881318
DIVISION OF AGRICULTURE HC 72 BOX 2
& RESEARCH & EXTENSION VENDOR AR 72683
Y. University of Arkansas System
Date Processed: 12/1/2017
Field ID: BH 16
Cooperative Extension Service Acres: 21
Soil Testing And Research Laboratory LimexApplicd in e (ast 4 yesys: No
i 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: 179082
Sample Number: 3464471
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm Ib/acre (Mehtich 3) : :
- Soil pH (1:2 soil-water) 5.7 -
58 116 Above Optimum Soll EC (1:2 soil-water) umhos/cm
K 138 276 Optimum Soil Estimated CEC 10.07 cmolc/kg
Ca 944 1888 - Organic Matter (Loss on Ignition) %
Mg 111 222 — Estimated Soil Texture Silt Loam
S0O4-S 13 26 --
Zn 44 8.8 -
Estimated Base Saturation (%)
Fe 195 390 =
VN m— 330 Total Ca Mg K Na
— 60.27 46.88 9.19 3.51 0.69
Cu 1.5 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.)
Crop N I P205 | K20 l S04-S I Zn | B [ Lime
Last Crop |Pasture 2120 e Ib/acre - ----------------
Crop 1 Mixed Cool and Warm-Season Grasses for Pasture (212) 60 0 40 0 0 0 4000
Crop 2 Hay - Warm-Season Grasses (MNT) - 6 ton/acre (134) 300 0 200 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:

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
RESEARCH & EXTENSION VENDOR AR . 72683
= University of Arkansas Svstem
Date Processed: 12/1/2017
Field ID: JC 17
Cooperative Extension Service Acres: 36
Soil Testing And Research Laboratory Lime:Appiied in the lest 4 yorrs: Na
. : Leveled in past 4 years: No
Marianna, AR 72360 Irrigation: Unknown
hitp://soiltest.uark.edu
County: Pope
The University of Arkansas is an equal opportunity/affirmative action institution. Lab Number: 179083
Sample Number: 3464472
1. Nutrient Availability Index 2. Soil Properties
Nutrient Concentration Soil Test Level Property Value Units
ppm TS (Mehlich 3) : ‘ :
- Soil pH (1:2 soil-water) 7 -
87 174 Above Optimum Soil EC (1:2 soil-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 -
Estimated Base Saturation (%)
Fe 139 278 - : :
o e i Total Ca - - Mg K Na
— 85.35 77.78 5.13 1.35 1.08
Cu 1.9 3.8 --
B 0.5 1 -
NO3-N 11 22 -
3. Recommendations (Notice: State and/or federal nutrient management regulations may supersede these agronomic recommendations.)
Crop : - N l - P205 | K20 | S04-S l Zn I B ’ Lime
Last Crop [Hay (144) L -Ib/a.cre———---—-——_— ——————
Crop 1 Mixed Cool and Warm Season Grasses 4 ton (144) . 160 0 220 -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 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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SECTION I. NUTRIENT TESTS RESULTS & HOW TO

April 5, 2018

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

Agvise Laboratories

902 13th St. N, P.O. Box 187
Benson, MN 56215

(320) 843-4109
http://www.agviselabs.com

A&L Heartland Labs, Inc.

111 Linn Street, P.O. Box 455
Atlantic, 1A 50022

(800) 434-0109

(712) 243-5213
http://allabs.com

Servi-Tech Laboratories
1602 Park Dr. West
Hastings, NE 68902

(402) 463-3522

(800) 557-7509
http://www.servitechlabs.com

Ward Laboratories

4007 Cherry Ave., P.O. Box 788
Kearney, NE 68848

(308) 234-2418

(800) 887-7645
http://www.wardlab.com/

Midwest Laboratories

13611 “B” St.

Omaha, NE 68144

(402) 334-7770
https://www.midwestlabs.com/

Stearns DHIA Laboratories

825 12t Street South, PO Box 227
Sauk Centre, MN 56378

(320) 352-2028
http://www.stearnsdhialab.com/

University of Arkansas
1366 West Altheimer Dr
Fayetteville, AR 72704
(479) 575-3908
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A lield-by-field nuwrient management program vequires muliiple components to maintain adequate lertility
for crap growth and development. A well-designed soil sampling plan. including proper seil test interprera-
tans along with manure sampling, manare nutrient analysis. cquipment calibraton, appropriaie application
rates anc application methods are all necessary components of a nwirientmanagement plan, tmplementing,
these components allows manure to be recognized and vsed as a credible nutrient resource, potentially
reducing inpra costs and the potendal of envivonmenial impacis,

Animal manure has long heen used as a source of nutvients for crop growth. Standard nutrient values arve
guides to determine the amount of nutrients that animal manure will supply as a lfertilizer source. lowa State
University Extension publication. Managing Manwre Nutvients for Crop Production (PN ST, recommendds
manure nutrient content and credits by type ol animal, handling system and appliction methods,

While “book vaiues™ like those in PM-1811 are reasonable average values, an individual faym’s manure
analyses can vary from those averages by 30 pereent ar move. Species, age of animal, feed rations, water use,
bedding type. management. and other factors make every farm’s manwre different. Two key factors alfecting
the nutrient content of manure are manure handling and (ype of storage structures used. Fach handling
system results in dillferent types ol nutrient losses—some unavoidable and others that can he controlled 10 a
certain degree. Beeause every livestock production and manure management system is unique, the hest way
10 assess manure nutricms is by sampling and analyzing the manuwee ata laboratory

This publication deseribes how to sample solid, semi-solid, and Tiguid manure. Manure with greater than 20
percent solids (by weight) is classificd as dry wanure and is handled as a solid, usually with box-type spread-
crs. Manure with 10 1o 20 percent solids is classified as semi-solid manure and can usually be handled as a
liguid. Semi-solid manure usually vequires the use of chopper pumps 1o provide thorough agitation before
pumping. Manure with less than 10 percent solids is classified as figuid manure and is handled with pumps.
pipes, tank wagons, and irrigation equipment,

A representative manure sample is needed to provide an accwrate reflection of the nutrient content. Unforu-
naiely, manure nurient content is not uniforn within storage stractures. so oblaining a representative sample
can be challenging. Miving and sampling strategies should therefore insure that samples simulate as closely
as possible the type of manure that will be apphied.

sampling manure prior to application will we that vou receive the analysis in time 10 adjust
nurient application rafes hased on the nutrient concentration of the mane. However, sam-
pling manure prioy to application may not completely reflect the nuwirient coneentration of the
manure due o storage and handling losses if long peviads of time pass belare application begins
orwhen liquid storage [acilities are not adequately agitated while sampling. “Pre-sampling”
such as dipping samples ol the 1op of storage structnre for nicrogen (N) and potassinm (K)
concentrations, can be done w estimate application vates. (See page 3 for more on pre-sam-
pling). Producers must remember to go back and determine the actual nuuient rates applicd by
using manure samples collected during application and caleulating volumes.

For best resulis, manure should be sampled acthe tinie ol application or as close as possible o
applicaton, Sampling during application will help 1o ensure that samples are well-mised and
representative of the manure being applied. Because manure numient analysis typically wakes
several days ava lab, sampling at the time ol application will not provide immediate manuee
nuirient recomnendadons. The results can, however, be used for subsequent manure applica-
tions and o adjust commercial {ertilizer application. This is why itis important o develop a
manure sampling history and use those analyses in a nurient management plan. A manuwre
sampling history will alse help vou recognize it unplanned changes have occurred w your
system il management and other factors have ramained constant. A manure sampling history
will give you conlidence in using manure, and show vou how consistent nutrient cancentration
is [rom year o year

Take manure samples annually for three years for new lacilities, followed witl samples every

three o five vears, unless animal management practices, feed radons, or manure handling and
storage methads change drastically (rom present methods. 11 vou apply manure several times a

[OWA STATE UNIVERSITY
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vear, take samples when you plan to apply the bulk of
wanure. For axample, it may e appropriaie to sample in the
spring when manure that has accumulued alb winter witl be
applicd. I storages are emptied vwice a year, it may be
necessary to sample in hoth spring and lall since the different
storage temperatwres in sunnmer versus winter will affecy
manure nuirient levels. NOTE: Daplemesation of fuiioe
Jedeval regulations may requive concentrated animal feeding
operations (> 1,000 unimal units) (o sample annually. Please
cheele state and federul requirements to deterntine sampling
Jrequency.

In liguid and semi-solid systems, serled solids can conain
aver 90 pereent of the phosphorus {17, <o complete agitation
is needed w accwrately sample the entire storage il all the
manure inthe storage structure is going to be applicd. 11
however, solids will purposely be left on the boitom of the
storage steueture when the manure is pumped oul, as is
sometimes the vase with lagoons, then complete agitation
during sampling may genevare artificially high nutrient vatues.
In this case agitation of the solids ar sludge on the battom of a
lagoon is not needed lor nutrient analysis.

Liquid manure is best sampled during land application, lor it
is potentially more difficult and dangerous o sample from
liquid starage facilities than dry manure systems. When
sampling manure during application is not possible, or pre-
application analvsis is desived lor dewermining rates, reler o
the section on sampling fromw a storage facilig. H sampling
rom a liquid storage facility, use cauntion to prevent aceidents,
such as falling into the manure storage facility or being
overcome with hazardous gases produced by manure. Have
two peaple present atall times. Never enter conlined manare
starage spaces without appropriaw salety gear such as a sell-
contained breathing apparatus.

O

Ideally, liquid manure should be agitued so a representative
sample can be obtained for laboratory analysis. When agicat-
ing a storage pit below a building, be sure to provide adequate
ventilation lor both animals and humans, When agitating
outdoor unformed pits, monitor activides closely 1o prevent
erosion of berms or destruction of pit liners.

Liquid Manure Sample Preparation
Al liguid samples should be handled as follows:
* Prior ta sampling label a plastic bottle with your name,

date and sample identification number using a waterprool

.
. I}' the sample cannot be mailed or wansported o a labora-
tory within a few hours, it should be frazen. Place the
container in a tightly sealed plastic bag and keep it cold

or frozen undl it arives at the laboratory.,

* Most manure analysis laboratories do have plastic boules
available for sample collection. Do not use glass comain-
crs, as expansion of the gases in the sample can cause the
container 1o hreal,

Liquid Manure Sampling
During Land Application
Liquid Manure Applied with Tank Wagons

+ Since settling begins as soon as agitation stops. sanples
should be collected as soon as possible alter the manure
tank wagon is [illed unless the tanker has an agitacor.,

« Immediately alter lilling the ank wagon, use a clean
plastic pail to collect manmve {rom the loading or unload-
ing port or the opening near the bottom of the tank. Be

sure the port or apening does not have a solids accumula-
tion from prior Joads,

» Use a ladle 1o stir the sample in the bucket wo get the
solids spinning in suspension. While the liquid is
spinning remove aladle full and carefully pour in the
sample boutle. See Figure |,

* Repear this procedure and ke another sample undil the
sample bottle is three-quarters full (vake suve the
manure solidds have not settled to the bottom ol the
bucket as cach ladle is extracted; it is important o

include the solids in

the sample). Serew
the lid on tightly.

Liquid Manure
Applied by
trrigation
Systems
» Place catch pans or
buckets randomly in
the ficld w collect
liguid manure that is
applicd by an irriga-
ton system. Inexpen-
sive aluminum roasting,
pans or plastic buckets can be used as cateh pans. Use
several pans at dilferent distanees hrom the sprinkler
head.

o Immediately after the manure has been applicd. collect
manure from catch pans or buckets and combine the
manure in one bucket to make one composite sample.

e Use a ladle to sdr the sample in the bucket, While the
liguid is spinning ranove aJadle fall and carefully pour
into a samyple hottle, See Figure 1,

* Repeat this procedure and ke another sample wnil the
sample bottle is three-gquarters full. Serew the lid an
tightly,

Figure 1. Collecting a liquid manure
sample.

Liquid Manure Sampling
from Storage Facilities

For hest sampling results, samples should be raken with a
sampling probe or tube (see Figure 2Y. Probes can he con-
strueted own of -inch diameter PYC pipe. Cat the PVC pipe
a foot longer than the depth of the pit. Runa 174 -inch yod ar
string through the Tength of the pipe and auach a plug such as
a rabber stopper or rubber hall (see Figure 3). The rad or the
string must be longer than the pipe. I using a vod, bend the
1op over o prevent it from falling out of the pipe.

¢ Insevt the pipe slowly into the pit or lagoon, with the

stopper apen, to the full depth ol the pit.

- : o Pull the string oy rod
to close the hottom of
the pipe and exvact the
vertical profile sample
inside the pipe {he

carelul not to 1ip the
pipe and dump the
sampled,

* Release the sample
carefully inte a bucket.
* Repear the process at
least three times around
the pitor lagoon
creading a composite
sample in the bucker,

o Use aladle tostir the
sample in the bucket o
get the solids spinning
in suspension. While
the Tiquid is spinning.

Figure 2. Sampling earthen basin
with sampling prohe.
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SECTION J. Livestock Mortality Management Plan
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 animal 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 I 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 dirt. Carcasses are not to be buried in a

land[fill, without prior approval of the State Veterinarian.

Act 87 of 1963, Act 150 of 1983, 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, excepl 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
fowl.

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
manure results in nutrient accumulation
in and on the soil that can produce
leakage of nutrients to the environment
and pollution could result. Envirormmen-
tal nutrition is defined 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 are 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 nutrients
through overforrmdation, 4) feeding for
optimal rather than maximum perfor-
mance, 5) use of crystalline amino acids
and high quality protein, 6) improving
the availability of P and some other
minerals, 7) use of phase feeding and
separate-sex feeding, and 8) reduced feed
waste. Some strategies have a much
greater potential for reducing nutrients
excreted than other strategies. In the
future, diet formulation and feeding
must be integrated into total production
systems so that swine production
systems are envirommentally 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.
IHowever, 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 P, 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, environmen-
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 chailenge: 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 S5% 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 5 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
exarnple, phytase can enhance the
retention of Ca, b and Zn. Fiber is
known to decrease the retention of
some minerals. Therefore, the
bioavailability of the mineral source
will influence 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. ITowever, 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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classes of pigs.

TABLE 1. Digestion and retention of nitrogen and minerals b.y»;:.i.ifferent

Class or size of pigs

(98).

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, % 55t0 75 40 to 50 10 to 37 19 to 26

Retained, % 40to 72 25 to 50 35 -
Phosphorus

Digested, % 20to 70 20 to 50 3to 45 1 to 35

Retained, % 20 to 60 20 to 45 20 to 35 20
Magnesium

Digested, % 2010 45 28 to 38 14 to 21 7t018

Retained, % 20 to 38 15to0 26 - -
Sodium

Digested, % - 35t0 70 - -

Retained, % - 13to 26 -~ -
Potassium

Digested, % - 60 to 80 - -

Retained, % 5to 10 10 to 20 - 5
Zinc digested, % 20 to 45 10 to 20 - -
Copper digested, % 18 to 25 10 to 20 - -
iron digested, % 30 to 35 5to 35 - -
Manganese digested, % 17 to 40 81018 - -

Data for this table was adapted from Adeola (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), Nasi (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.

recent surveys reveal that several
states had found greater than 50% of
the soil samples tested for crop
production to be rated high or
excessive in P. These states include
Maine, Connecticut, Delaware,
Maryland, Michigan, Minnesota,
Virginia, North Carolina, South
Carolina, Ohio, lowa, Idaho, Indiana
[llinois, Utah, Wisconsin, Wyoming,
Arizona, and Washington. The
impact of high P levels in the soil has
been reviewed recently by Pierzynski
et al. (75), Sharpley (79), Sharpley et
al. (80, 81), and Crenshaw and
Johanson (20). Phosphorus currently
is the nutrient that regulates the
amount of waste that can be applied
to the land in some countries and

]

will probably replace N in other
countries, but in the long-term Cu
and Zn may be of concern.

Soil analyses of a Sampson
County, NC, bermudagrass pasture
that was fertilized with swine lagoon
effluent to satisfy N requirements
showed approximately a 400%
increase in P and Zn, a 100% increase
in K, and a 300% increase in Cu to a
depth of 91 ¢ during the 3-yr
period of application (Table 2; 65).

Starting in 1978 through 1992, the
application of Cu-rich pig manure
(from pigs fed 255 ppm Cu as CuSO,)
at an average annual rate of 80 ton/
acre (22.4% M) to three soil types
increased the soil DTPA
(diethylenetriaminepentaacetic acid)

extractable concentration of P, 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 1b of Cu, 7.1 1b of
Zn, and 378.6 b of P. The applica-
tion of a similar amount of Cu from
CuSO, 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 t0 2.6 ppm)
and Zn (16.8 to 20.3 ppm) concentra-
tions of the grain grown on these
soils were not changed. Com 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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TABLE 2. Soil analyses for a Sampson County, NC bermuda-grass pasture
fertilized with swine lagoon effluent?.

14

1992. Adapted from Mueller et al. (65).

pb Kb Zn Cu
Depth 1990 1992 1990 1992 1990 1992 1990 1992
(cm) (ppm)

O0to15 118 212 147 191 1.28 5.28 0.47 2.65
15 to 30 39 190 184 183 0.38 2.39 0.48 1.65
30 to 61 4 46 355 1389 0.20 1.38 0 1.78
61 to 91 3 298 797 0.26 1.02 0 1.21

aSwine lagoon effluent was added at a rate to meet the N needs of the bermudagrass
pasture. Initial sample 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 anirmals 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) Improve-
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 S 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
also improve feed efficiency. 3) The
use of certain processing and teeding
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, I, and Na;
390 to 525 for K and Mg; 334 to 776
for Cu, Fe, 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 D.
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 mneet
the needs of the animal at the
various stages of production. A
reduction in the amount of excess



Review: Strategies to Reduce Nutrient Excretion in Swine

103

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 Zn P
Cu Cu Cu Cu Cu Cu

Horizon Depth Class? Control manure sulfate Control manure sulfate Control manure suifate

(cm) R (PPmb) S (ppmb) (ppmb) ...................

Bertie
Ap 0to 29 fsl 434 353¢  427¢ 15.8¢ 32.7¢  151d 295.04  697.5¢ 295.0d
Upper B 30 to 61 fsl 044  2.2¢  1.5¢ 0.8d 1.6  0.8¢ 9.14  230.2¢ 11.99
Lower B 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 sil 0.3¢ 0.2¢ 0.4¢ 0.4¢  0.4¢ 0.4¢ 0.1¢ 0.9¢  0.¢
Lower C 113 t0 133 sil 0.2¢ 0.5¢ 0.4¢ 0.4¢ 0.6¢ 0.5¢ 0.1¢ 0.9¢ 0.1¢
Guernsey
A, 0to 25 sil 3.1 59.6¢  62.2¢ 19.54  49.4c  21.2d 176.34 1011.7¢ 199.1d
Upper B 26 to 50 sic 0.6¢  3.0c 1.6 104 22¢  08d 1544 83.2¢ 19.1d
Middle B 51to75 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 0to 1 sicl 14.89  53.7¢  54.2¢ 1694 43.2¢ 2314 38.3d  447.9¢ 77.2d
A, 12 to 25 sic 184 98c  9.2¢ 259 7.6 3.4d 0.2¢d 130.7¢ o0.3d
Upper B 26 to 50 C 1.0¢ 1.1¢ 1.2¢ 1.0¢ 0.9¢ 0.8¢ 0.1¢ 2.0¢ 0.1¢
Middle B 51to 75 C 0.5¢ 0.5¢ 0.5¢ 0.5¢ 0.4¢ 0.4¢ 0.1¢ 0.1¢ 0.1¢
Lower B 76 to 100 C 0.8¢ 0.6¢ 0.7¢ 1.0¢ 0.5¢ 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.
¢éMeans on the same line with different superscipt letters are different (P<0.05).

nutrients fed will reduce the amount
of nutrients excreted.

More Accurate Estimates of
Animal Nutrient Requirements and
Compositional Information for
Feed Ingredients. Recommended
nutrient requirements have been
published for the various classes of
pigs in a number of countries,
including the U.S. (69), United
Kingdom (4), Australia (78), Nether-
lands (12, 13), and France (42).
However, these recommendations
often vary and, in many cases, are
only estimates for an “average” type
of animal under “average” environ-
mental conditions. Some of the
varjation in the estimated nutrient
requirements developed by the
ditferent countries could be ex-
plained by differences in genetic
potential, feeding methods, environ-
mental conditions, ingredients used,

animal response criteria, and even
the philosophy of the authors. With
the exception of P, nutrient require-
ments are generally based on the
total nutrient rather than the avail-
able nutrient. In some cases, such as
NRC (69), nutrient requirements are
based on corn-soybean meal diets or
diets with similar availabilities of
nutrients as in a corn-soybean meal
diet. Also, these requirements are
often based upon the use of certain
feed-grade mineral sources. In pigs,
the use of the “ideal protein” concept
as first proposed by ARC (4) is being
developed and may be incorporated
in a new revision of U.S. NRC nutri-
ent guidelines for swine. Reassess-
ment of “ideal protein” continues as
indicated by recent publications (5, 6,
9, 33). Along with the use of ideal
protein is the use of ileal digestibility
values of amino acids (8, 61, 88),

which allow for more precise dietary
formulation when using a variety of
feed ingredients.

Available nutrient requirements of
animals can only be accurately met if
the compositional data of feed
ingredients are expressed on an
available nutrient compositional
basis. Thus, more knowledge of the
availability of the nutrients in ingre-
dients will be required to take the full
benefit of more precisely balancing
the needs of animals.

Pig type has changed during the
last decade because of strong con-
sumer pressure for leaner, heavier
muscled carcasses. [‘or example, the
nutrient needs of the high lean
growth lines of pigs may be greater
than those of pigs with lower poten-
tial for lean growth. Daily feed intake
could influence the percentage
composition of nutrients required,
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TABLE 4. Comparison of Ca and P requirements and allowances recom-
mended by universities and feed companies?3,
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 SurveyP
Universities (n=7) 0.54 0.49 0.68 0.68
Feed industry (n=21) 0.60 0.52 0.76 0.74
aOverfield (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
known 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 et al,
(21). At point A, one unit of input produces
0.27 units of gain, whereas, at point B, one
unit of input produces 0.05 units of gain.
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i level of cormn-soybean meal diets can

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 0.13t0 0.45 0.22 1.47
Magnesium, % 0.04 0.12 to 0.44 0.21 5.25
Potassium, % 0.20 0.43t01.15 0.78 3.90
Copper, ppm S 12 to 222 22 4.40
Iron, ppm 80 162 to 698 376 4.70
Manganese, ppm 10 28 to 203 77 7.70
Zinc, ppm 50 79 to 497 167 3.34

Finishing swine
Median

Minerals Reguirement Range Medianb requirement
Calcium, % 0.50 0.57 t0 1.38 0.96 1.92
Phosphorus, % 0.40 0.45t00.78 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 t0 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 level 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

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 crystalline
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, teed 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

| for pigs and poultry, two-thirds of the

P is bound and is unavailable (24).
IHowever, 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 (e) and
gain:feed ratio (D) associated with each increase in average daily Ca and P (CAP) intake
for growing-finishing pigs. Taken from 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 P,

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, inctuding 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, thereby, reducing
the total quantity of nutrients ex-
creted. Henry and Dourmad (41)
reported that N excretion could be
reduced approximately 15% when



Review: Strategies to Reduce Nutrient Excretion in Swine

107

18 4 A
14 |
o
=0
) 10 -
&
) X
= Lysine source
é" 6 - — o SBM
= — e SBM+L
7 e SBM+CGM
4  Corn basal
2‘4 . 1 T 1 T
2.0 4
= 1.6 4
S
g‘ 1.2 -
L
Q
E 8
2
"By 4
&
p=
~0 T T T T

8 12

Lysine intake, g/d

Figure 3. Diminishing returns in nitrogen gain (grams per day) of pigs fed diets with
Sraded concentrations of lysine. Panel A: Predicted curves estimated using a logistic

equation. Data points + SE (n = 4) for each treatment group. Panel B: Marginal efficiency

of nitrogen gain with respect to lysine intake calcidated as the first derivative of the
predicted curves in Panel A. Marginal efficiency is defined as the incremental response in
nitrogert gain to an incrernental 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 kganda 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 “low” 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 output?.

Single-feed Two-feeds?  Three-feeds¢

ltem 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

2Adapted from Henry and Dourmad (40).
bCrude 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) ) (9

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

3Based 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).
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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.
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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 ermission from facilities and storage units,
3. increasc 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 1 are best management practices (BMP). These are practices with
well-documented beneficial effects on sustainability of a production system. Their implementation
should be encouraged cven 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 (S1.25/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
(33.75/Animal Unit) to total production costs, as compared to the base line unit.

Ag/Biosystems Enginecring Department + Cooperative Extension Scirvice ¢ South Dakota State University



Conclusions and Recommendations

A number of practices are available to reduce odor from swine facilities. A reduction in odor coming
off a swine facility is achieved only if the odors emitted by the unit itself, from the storage facility,
and from the land application of the manure are reduced.

At this time, the following practices are recommended:

1. The odor from the unit itself can be reduced by a combination of dictary practices and the
installation of a biofilter.

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.

3. The odor from the land application of manure can be reduced by injecting the manure into
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 Rescarch Farm near Beresford has demonstrated that biofilters reduce
odor emissions from confined buildings by 96%.

Issued in furtherance of Cooperative Exiension 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 Dakola State University, Brookings. South Dakota Slate
Universily is an Affirmative Action/Equal Opporiunity Employer and offers all benefits, services, education, and employment without regard for
race, color, creed, religion, national origin, anceslry, citizenship, age, gender, sexual orientation, disability, or Vielnam Era veteran status.
$Z77803-B: Prinled al cost of $.16 each.



Table 1: Odor

Reduction Practices for Swine Operations

Section 1: Reduce generation of odor

Practice Description Advantages Disadvantages Effectivencss Cost Comments

a. Low protein Diets are lowered 3-4% Avoid overfeeding CP. Reduced consumption | Moderate Low. Cost offsct by

diets in CP compared to NRC Fewer problems with of byproducts and (Sometimes the | increased
rce. Crystalline AA are cateric discases 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 lower than nutricnt use. Should

emission regular diets) be constdered a
BMP

b. Low sulfur Dicts using no micro- Reduced production of Some restrictions Modecrate Low Should be

dicts minerals on sulfate form H»S apply to the mineral considered a BMP
and no excess sulfur sources that can be
containing AA used

c. Phasc feeding Diets are changed Overfeeding and More diets are Low Low Should be
frequently during the underfecding with required on the farm considered a BMP
production phases to nutrients can be reduced
match the nutrient
requirement of the pigs

d. Precision dict Diets are formulated Diets that more precisely Research is needed to | Low Low At least 3-5 years of

formulation based on digestibic malch the requirement of establish digestible rescarch needed
contents of amino acids the animals can be contents of nutrients before concept can
and mincrals and the net | formulated. Reduction of | in feed ingredients be implemented
encrgy 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 dicts All dicts 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
imncreased
nutrient
digestibilily)




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 lor | Removes manure [requently Effective in reducing Increased labor, need Moderate Moderate
manure removal by Mushing all the pits emission from pit for outside storage
b. Pit systems w/ Sloped bottom of pits make Reduces emission from pits | None Moderate Moderate | Usually combined
reduced manure sur¢ 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 cxhausted through a Very effective. Building design. High Low to Odor reduced by
biofilter made from organic Simple to construct. Acsthelics modcrate | 96% in SDSU
material ,5..; captures the Environmentally friendly research. .OE.EoH
odors. Clean, odorless air is be used with
released. curlain-sided barns
¢. 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 eflective Can be costly High High
storage covers to the manure slorage unit
g. Flexible manurce 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
. Biodegradable Straw is applied on top of Inexpensive Needs to be filled Modcrate 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 scparators | Scparates manurc into a solid | Decreases odor gencration Relatively expensive, | Moderate High More effective
and a liquid fraction from storage only applicable to scparators are
large operations available in Europe
k. Methane digesters | Treal waste with 3 to 10% Manure treatment can Costs: $250,000 High High May be combined

total solids. Biogas methane
production from manure

decrease odor at
application time.
Generation of electricity
can help pay for treatment
costs

O + M = $7,500/ycar
Cosl effecliveness
dependent on contract
with eclectrical
company.

with manure
s¢parators




Table 1. Odor reduction practices for swine operations (cont.)

Section 3: Increase Dispersion of Odor

Practice Description Advantages Disadvantages Effectiveness Cost Comments
a. 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 ecxhaust fans will
cause dust to settle
¢. Setback distances Oplimize distance between Cost. Not applicable for High Variable Effectiveness can
odor emission sources and M“VS”:M.QM currenlly in Na niﬂ__m._:aa
operation hrough the
urban arcas. e
OFFSET model
(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

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 sophisticaled
cquipment

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:

o 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.

o 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. TI5SN. 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.






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

SECTION N. LAND APPLICATION LOG FORMS

The following log forms are enclosed:

1. Manure Source Details

2. Annual Report Form For Permitted Confined Animal Facilities
3. Previous Manure Applications and Nitrogen Credits

4. Calculating Residual/Supplemental Nitrogen Amounts

5. Fertilizer Recommendations and Crop Requirements

6. Determining the Manure Application Rate

7. 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 concerning efficient use of manure.
Additionally, records serve to document compliance with regulations or voluntary adoption of best

management practices.

Records should be maintained for five years or as otherwise instructed by specific federal and state laws,
local 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). :

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.

o Calculated “actual” manure application rate per field.

e Method of manure application.

e Date(s) and time(s) of manure application.

The following additional records are recommended if the goal is to implement a whole farm
nutrient budget program:

¢ Soil test results and recommendations for the remaining fields receiving nutrients from
other sources (i.e. commercial fertilizer).

o Form/rates of other nutrient sources applied per field.
o Crop planting and harvest dates and yields per field.

Soil testing on a whole farm basis provides fertility level information on all fields allowing operators
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, Holding Pond & Settling Basin, Concrete Holding Tank, etc.)

WASTE APPLICATION METHOD:

(ie., Tank Spreader, [rrigation 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 (lbs/ac), PHOSPHORUS (Ibs/ac), AND NITRATES
(Ibsfac). 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 I HAVE EXAMINED AND AM FAMILIAR WITH THE INFORMATION
SUBMITTED HEREIN AND BASED ON MY INQUIRY OF THOSE INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR
OBTAINING THE INFORMATION, I BELIEVE THE SUBMITTED INFORMATION IS TRUE, ACCURATE AND COMPLETE.
IAMAWARE 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:



Arkansas Department of Environmental Quality
Permits Branch, Water Division

5301 Northshore Drive

North Little Rock, AR 72118



ANNUAL ANIMAL WASTE LAND APPLICATION REPORT

PERMITTEE NAME: PERMIT NUMBER:
Field Total* Total** Calculated
Name Crop Area Volume Total*** Nitrogen
or/and Type Applied Applied Nitrogen Applied
Number (acres) (gallons) (Ibs/1000 gal.) (Ibs/ac)
(1) ) ) (4) (5) (6)

* Total available area is the area where manure was applicd during the reporting period (this data can be obtained from the management plan).
** Total volume applicd is the otal volume applicd to the ficld during the whole reporting period (this data can be obtained from record sheet).
*** Total Nitrogen concentration (Ibs/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 repotrt to:
Arkansas Department of Environmental Quality

Permits Branch, Water Division

5301 Northshore Drive

North Little Rock, AR 72118
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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 (acres) (gallons)
———————————_——ﬁ

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

Gestation Barn

Shallow Pit

Farrowing
Barn

Shallow Pit

v
Storage Storage
Pond 1 > Pond 2
Land
Application
Fields

DeHaan, Grabs & Associates, LLC
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