
Jason Henson 
C & H Hog Farms, Inc. 
HC 72 Box 10 
Mount Judea, AR 72655 

January 24, 2015 

Re: Major Modification Request- Utilization of Waste Storage Pond 2 
AFIN: 51-00164, Permit No.: ARG590001 

Mr. John Bailey 
Permit Branch Manager 
Water Division 
Arkansas Department of Environmental Quality 
5301 Northshore Drive 
North Little Rock, AR 72118-5317 

Dear Mr. Bailey: 

C & H Hog Farms, Inc. requests a revision to its Nutrient Management Plan (NMP) 
pertaining to the use of Waste Storage Pond 2. 

Enclosed are the Notice oflntent (NOI) and a full copy of the revised NMP. The revision 
is found in Section M under the subheading "Method Selected for Land Application of 
Wastewater". Previously, the Tank Wagon method was identified for Waste Storage 
Pond 1. The revision now identifies the Tank Wagon method for Waste Storage Pond 1 
and 2. 

Please do not hesitate to contact me if you have any questions or concerns regarding this 
request. 

Respectfully, 

Jason Henson 
C & H Hog Farms, Inc. 

Enclosures 



NPDES Notice of Intent (NOI) 
Concentrated Animal Feeding Operations(CAFO) 

ARG590000 

I. GENERAL INFORMATION 

A. TYPE OF BUSINESS B CONTACT I FORMATION C. FACILITY OPERATION 
STATUS 

Concentrated Animal Owner/or Operator Name Jason Henson 1!1 I. Existing Facility 
Feeding Operation 

2. Proposed Facility 
Address (No-POBOX) HC 72 Box 10 

Telephone: 870-688-1318 

Email : jasonh 1995@)!ahoo.com 

City Mount Judea State: AR Zip Code 72655 

D. FACILITY INFORMATION 

Name: C & H Hog Farms Telephone: 870-688-1318 

Address: HC 72 Box I 0 

City: Mount Judea State: AR Zip Code: 72655 

County: Newton Latitude: 35, 55 ' 13.6" Longitude: 93 4' 51.0" 

If contract operation: Name of Integrator: 

Address of Integrator: 

II CON CENTRA TED ANIMAL FEEDING OPERATION CHARACTERISTICS 

A. TYPE AND NUMBER OF ANIMALS B. Manure, Litter, and/or Wastewater Production and Use 

I. How much manure, litter, and wastewater is generated 
annually by the facility? .. ... ..... tons 2,614.059 gallons 

2. ANIMALS 
If land applied how many acres of land under the control of 2. 

the applicant are available for applying the CAFOs 
manure/litter/wastewater? 606.9 acres 

I. TYPE NO. IN OPEN NO. HOUSED 
CONFINEMENT UNDER ROOF 3. How many tons of manure or litter, or gallons of waste-

water produced by the CAFO will be transferred annually 

Mature Dairy Cows to other persons? Q tons/gallons (circle one) 

Dairy Heifers 

Veal Calves 

Cattle (not dairy or veal 
calves) 

1!1 Swine (55 lbs. or over) 2,503 

1!1 Swine (under 55 lbs.) 750 

Horses 

ADEQ ARG590000 NOI 



Sheep or Lambs 

Turkeys 

Chickens (Broilers) 

Chickens (Layers) 

Ducks 

Other 
Specify ........ .. ......... 

3. TOTAL ANIMALS 3253 

C. o TOPOGRAPHIC MAP 

D. TYPE OF CONTAINMENT, STORAGE AND CAPAC ITY 

I. Type of Containment Total Capacity (in gallons) 

Lagoon 

llil Holding Pond 2,735,922 

Evaporation Pond 

llil Other: Specify Shallow Pits 
759,542 

2. Report the total number of acres contributing drainage: Q acres 

3. Type of Storage Total Number of Total Capacity 
Days (gallons/tons) 

lJ Anaerobic Lagoon 

Storage Lagoon 

r: Evaporation Pond 

Aboveground Storage Tanks 

Belowground Storage Tanks 

l Roofed Storage Shed 

Concrete Pad 

Impervious Soil Pad 

Other: Specify 

ADEQ ARG590000 NOI 



E. NUTRIENT MANAGEMENT PLAN 

'ote: A permit application is not complete until a nutrient management plan (NMP) is submitted with 01. 

I . Please indicate whether a nutrient management plan has been included with this permit application. I!J Yes No (STOP) 

2. Is a nutrient management plan being implemented for the facility? 1!1 Yes No 

3.The date of the last review or revision of the nutrient management plan . Date: January 24.2015 

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

F. LAND APPLICATION BEST MANAGEMENT PRACTICES 
Please check any of the fo llowing best management practices that are being implemented at the facility to control runoff and protect 
water quality: 

Buffers ~!~ Setbacks Conservation tillage Constructed wetlands Infiltration field I!J Grass filter Terrace 

III. CERTI FICATION 

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this application and all 
attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information, I believe that the 
information is true accurate and complete. I am aware that there are significant penalties for submitlingfalse information, including the 
possibility of fine and imprisonment. 

A. Name and Official Title (print or type) B. Phone No. (870 ) 688-1318 
Jason Henson, President 

C. Signature D. Date Signed 1/24/15 

'Zfrt:>o ~-? tl~ /}.5 Q"" 

ADEQ ARG590000 NOI 
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C&l-J f-log Farms 
Ne'rl'lon County, AR 

NARRATIVE FOR C&H HOG FARMS 

NUTRIENT MANAGEMENT PLAN 

May, 2012 

This Nutrient Management Plan was developed for C&H Hog Farms. The farm located 
approximately I .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 ofN (18,497lbs) and available P20 5 (14,213 lbs) produced 
annually by the livestock was determined by DeHaan, Grabs & Associates, LLC using Arkansas 
Nutrient Management Planner with 2009 PL The Waste Storage Ponds have capacity of 
3,495,464 gallons (this includes the shallow pits). The Waste Storage Ponds have capacity at the 
Must Pumpdown Elevation of2,469,903 gallons. The volume between the Freeboard and the 
Must Pumpdown Elevation is 35,564 gallons. Effluent from Waste Storage Pond I will be 
applied through a Vac Tanker, whereas the effluent from Waste Storage Pond 2 will 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 PL 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. 

DeHaa11, Grabs & Associates, LLC 
Ma11da11, ND & Dodge City KS 



Nutrient Management Plan 

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

Farm contact information: C&H Hog Farms, (Jason Henson) 

Latitude/Longitude: 
Plan Period: 
Animal Type: 

Owner/Operator 

35, 55', 13.60" & -93, 4' 51 .0" 
2012-2017 
Swine 

870-688-1318 
HC 72 PO Box 10 
Mount Judea, AR 72655 

Animal Units: 999 

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

Signature: --:-:---------------
Name: Jason Henson 

Conservation Planner 

Date: 

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

Signature: 1J;:}J_..., A, Po:;r:: Date: j u o1c_ 1
1 

2c 12 
Name: Nathan A. Pest a, P.E. 
Title: Senior Project Engineer 

Manure and Wastewater Handling and Storage 

Signature: -=---:-:--=-----==--=,------ ----
Name: Geoffrey H. Bates, P.E. 
Title: President 

Nutrient Management 

Date: 

The Nutrient Management component of this plan meets the AR Nutrient Management 590 Practice Standard. 

Signature: -;;---;-;--:::--:----;:;:-=------- --
Name: Geoffrey H. Bates P.E. 
Title: President 

Date: 

Sensitive data as defined in the Privacy Act of 1974 (5 U.S. 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 permitted 
routine uses in the NRCS System of Records at http://www.nrcs.usda.gov/aboutlfoia/408 45.html. Additional information may be found at 
http://www.ocio.usda.gov/gi request/privacy statement.html. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, 
age, disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic information, political 
beliefs, reprisal, or because all or a part of an individual's income is derived from any public assistance program. (Not all prohibited bases apply 
to all programs.) Persons with disabilities who require alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and TOO). To file a complaint of discrimination write to 
USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 (voice) or (202) 
720-6382 (TOO). USDA is an equal opportunity provider and employer. 



C&J-! Hog Farms 
Newton County, AR Ma:v. 2012 

NUTRIENT MANANGEMENT PLAN CONTACT INFORMATION 

1. Facility: 
NAME: 
ADDRESS: 

PHONE NUMBER: 
EMAIL: 
MANAGER: 

2. Owners: 
NAME: 
ADDRESS: 

PHONE NUMBER: 

3. NMP Developed by: 
NAME: 
ADDRESS: 

PHONE NUMBER: 
CELL NUMBER: 

C&H Hog Farms 
HC 72 PO Box 10 
Mount Judea, AR 72655 
(870) 688-1318 
jasonh@ri ttermail.com 
Jason Henson 

Jason Henson 
HC 72 PO Box 10 
Mount Judea, AR 72655 
(870) 715-9468 

DeHaan, Grabs & Associates, LLC 
Nathan A. Pesta 
P.O. Box 522 
Mandan, NO 58554 
(701) 663-1116 
(701) 400-3950 

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

NUTRIENT MANAGEMENT PLAN INFORMATION 

Type ofLivestock: ............ Swine 
Number of head: .... .. .... .. 6503 
Average Weight: ............... 153.6lbs 

Total Number of 
Acres Included in NMP after excluded acres: ....... 630.7 acres 

DeHaan, Grabs & Associates, LLC 
Mfnulan, ND & Dodge City KS 



References 

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

t8l Arkansas Pollution Control and Ecology Commission Regulation 5 dated 
March 28, 2008 

t8l USDA, Natural Resources Conservation Service (NRCS) conservation practice 
standard Nutrient Management ("590") dated December 2004 

D --------------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 theN-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: Newton 

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

I. Does the county have any ordinances that require special permitting or approvals for 
siting animal feeding operations or land application of manure? __ Yes _x_ No 

If yes, has the county permitted or approved this site? __ Yes __ No 

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

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

2. Is the land application area, or any portion, located within the jurisdictional area of a 
city or town? __ Yes _x_ No 

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

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

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

Application of manure cannot occur until the operator obtains local approval. 

3. 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. 

4. Is the land application site located in a wellhead protection area? Yes _x_No 

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

(Operator Signature) (Date) 



Section B: Nutrient Utilization Plan 



C&H Hog Farms 
Newton County, AR 

B. NUTRIENT UTILIZATION PLAN 
The Following is in this section: 
I. Location 

2. Record Keeping 

3. Soil Sampling 

4. Manure Sampling 

5. Nutrient Budget for Land Application 

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

7. Land Application of Liquid Manure 

8. Amounts of Nitrogen Applied 

9. Solid Accumulation in the Retention Storage Pond 

I 0. Check Valves/Safety Switches 

II. Effluent/Solids Easement Agreement 

12. Prevention of Destruction of Endangered or Threatened Species 

13. Setback Requirements 

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

15. Nutrient Utilization Plan Amendments 

May24. 2012 



C& If Hog Farms 
Newton County, AR 

May24, 2012 

B. NUTRIENT UTILIZATION PLAN 

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

2. Record Keeping. 
a. A liquid manure pumping data sheet will be completed at the end of all 

pumping events by the person(s) responsible for monitoring the 
application event. 

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

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

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

c. During Periods of Land Application, daily inspections shall be conducted 
and record the following 
I) 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: 
I) 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 ofleaking 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. 

2 



C&H /log Farms 
Newton County, AR 

May24, 2012 

4) 

5) 

Inspect fences and safety signs around the facility, if applicable, to 
ensure they are present and in good condition. If necessary repair 
immediately. 
Record any livestock mortalities and how the carcasses were 
properly disposed of. (i.e. rendering service receipts, location of 
burial, etc.) 

f. Annual inspections shall be conducted and record the following. 

I) 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: 

I) 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 pmtions 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. 

3 



C&J-11/og Farms 
Newton County, 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-Nand Phosphorus shall be taken no less 
than annually. The soil samples shall be certified by the person 
taking the samples as being a representative sample of the soil and 
of the nutrient values of the field being tested. 

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

4. Manure Sampling. 

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

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

5. Nutrient Budget for Land Application. 

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

b. 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. 

4 



C& I-1 Hog Farms 
Newton County, AR 

/vlay24, 2012 

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

b. 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 

c. 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 

d. 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. 

e. 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. 

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

7. Land Application of Liquid Manure 

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

b. 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. 

c. 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. 

8. Amounts of Nitrogen Applied. 

5 



C&H Hog Farms 
Ne\vlon County, AR 

a. 

b. 

c. 

d. 

e. 

May24, 2012 

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 (lbs/ac )/Manure N Content (lbs/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. 

9. Solid Accumulation in the Retention Storage Pond. 

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

b. If or when pond desludging becomes necessary, Jason Henson- will land 
apply the solids at agronomic rates and in accordance with local, state, and 
federal regulations. 

6 



C& !-II fog Farms 
Ne1vton County, AR 

May24, 2012 

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

I 0. 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 l 00 feet to any down
gradient surface waters, open tile line intake structures, sinkholes, 
agricultural well heads or other conduits to surface waters. 

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

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

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

a. Pasture - 6.5 tons/acre 
b. Hay- 6.5 tons/acres 

7 



C&J-1 Hog Farms A1ay 24,2012 
Newton County, AR 

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: 

l) 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. 

8 
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C&J-1 Hog Farms 
Newton Coun!J', AR 

SECTION C. Land Application Calculations 

The following Information is attached 

1. Land Application Calculation Spreadsheet 

2. Phosphorus Index & RUSLE 2 Calclations 

3. Yield Goal & Crop Nutrient Uptake 

May 25, 2012 



C&H Hog Farms 

C. Land Application Calculations 

C&H Hog Farms 
01-Jun-12 

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

Nutrients per storage period=# of animals x weight (lbs) x daily nutrient production (lb/day/1 ,000 lb; 

#of Animals Average Storage Total 
Weight Period Nutrients 
(lbs.) 

Nitro en 
Farrowing Sows 400 425 0.47 365 29,164 
Breeding/Gestation 2100 375 0.19 365 54,613 
Boars 3 450 0.15 365 74 
Nursery Pigs 4000 10 0.60 365 8,760 
Finisher Pi s 0 150 0.42 365 0 

Total Nitrogen 6,503 92,611 

PhOSP:horus 
Farrowing Sows 400 425 0.15 365 9,308 
Breeding/Gestation 2100 375 0.063 365 18,109 
Boars 3 450 0.05 365 25 
Nursery Pigs 4000 10 0.25 365 3,650 
Finisher Pi s 0 150 0.16 365 0 

Total PhosQhorus 6,503 31,091 

Potassium Lactating Sows 400 425 0.3 365 18,615 
Breeding/Gestation 2100 375 0.123 365 35,355 
Boars 3 450 0.10 365 49 
Nursery Pigs 4000 10 0.35 365 5,110 
Finisher Pi s 0 150 0.22 365 0 

Total Potassium 6,503 59,129 

2. Add nutrients contained in wastewater. 

Nutrients in the wastewater= Number of animals x daily wastewater production {gal./day/cow) x dail 

#of Animals Daily Daily Storage Total 
Wastewater Nutrient Period Nutrients 
Production Production 

(gal.ldaylcow) (lb/day/1 ,000 gal) 
Nitro en 

Farrowing Sows 400 0 0 365 0 
Breeding/Gestation 2100 0 0 365 0 
Boars 3 0 0 365 0 
Nursery Pigs 4000 0 0 365 0 
Finisher Pi s 0 0 0 365 0 

Total Nitrogen 6,503 0 

Phos horus 
Farrowing Sows 400 0 0 365 0 
Breeding/Gestation 2100 0 0 365 0 
Boars 3 0 0 365 0 
Nursery Pigs 4000 0 0 365 0 
Finisher Pi s 0 0 0 365 0 

Total Phosphorus 6,503 0 

Potassium Farrowing Sows 400 0 0 365 0 
Breeding/Gestation 2100 0 0 365 0 
Boars 3 0 0 365 0 
Nursery Pigs 4000 0 0 365 0 
Finisher Pi s 0 0 0 365 0 
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C&H Hog Farms 

Total Potassium 

Total Nutrients Produced 
Total N 
Total P 
Total K 

Convert to Fertilizer Form 
Total N 
Total P20s 
Total KzO 

3. Subtract nutrients lost during storage 

6,503 

92,611 lbs 
31,091 lbs 
59,129 lbs 

92,611 lbs 
71,198 lbs 
71,546 lbs 

0 

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

Solids (assume 0% of nutrients retained in solids) 
Item Nutrients (lbs) Percent of Orig. Available for Land 

Total N 
Total P20s 
Total KzO 

Liquids (assume 100% of nutrients retained in liquids) 

0 
0 
0 

Application (lbs) 
0.65 0 
0.80 0 
0.80 0 

Item Nutrients (lbs) Percent of Orig. Available for Land 
Application (lbs) 

Total N 
Total P20s 
Total KzO 

4. Determine the plant available nutrients 

92,611 
71,198 
71,546 

0.73 67,143 
0.85 60,518 
0.85 60,814 

Estimate the amount of nutrients that will be available each year after the third consecutive year of a 
Plant available nutrients =Amount applied x fraction available 

Solids (assume 0% of nutrients retained in solids) 
Item Nutrients (lbs) Percent Avail. 

Total N 
Total p,Q, 
Total KzO 

Liquids (assume 100% of nutrients retained in liquids) 

0 
0 
0 

0.73 
0.90 
0.93 

Item Nutrients (lbs} Percent Avail. 

Total N 
Total p,o, 
Total KzO 

67,143 
60,518 
60,814 

0.73 
0.90 
0.93 

Available for Land 
Application (lbs) 

0 
0 
0 

Available for Land 
Application (lbs) 

49,014 
54,466 
56,557 

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

Sa {1). Estimate the amount of nutrients removed by the crop using table 6-6. 

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

Nutrient Uptake 
N 
p 
K 

Convert to Fertilizer Form 

244.4 lbs/acre 
24.7 lbs/acre 
182 lbs/acre 

244 lbs/acre 
57 lbs/acre 

220 lbs/acre 

Sa (2). Add to the plant requirements additional nitrogen to replace anticipated denitrification losses 
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C&H Hog Farms 
Nervton County, AR 

May2, 2012 

SECTION C2: DESIGN CALCULATIONS 
Waste Production Calculations 

A. Facility Information 

1. Type of Construction: Dexisting, IRI proposed-new, or D expansion 

2. Building Area, Barn 1 Gestation Barn (Proposed): 421.3 feet by 117.5 feet 
Barn 2 Farrowing Barn (Proposed): 367.1 feet by 82.5 feet 

3. Animal Capacity 3 head of Boars @ 450 lbs, 
2,100 head of Gestation Sows @ 375 lbs, 

400 head of @ 425 lbs, Lactating Sow 
(maximum head counts and 4 000 head of Nurser~ Pig @ 10 

. __ _,!1,;31-"5~0_1bs Total 
787 500 lbs Total 
170 000 lbs Total 
40 000 lbs Total lbs, 

average weights) 
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 following is completed for either liquid Manure Storage or Anaerobic Lagoon 

liquid Manure Storage 

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

Swine Poultry Other Cattle 
ODairy = 1.3 
0 Beef= 1.0 

IRI Nursery Pig= 1.4 
0 Grower/Finisher= 1.0 

0 Layers = 0.9 
0 Broiler= 1.3 
0 Turkey= 0. 7 

0 Horse= 0.8 
0 Sheep= 0.6 

IRI Boar/Gestating Sow= 0.41 
IRI Sow and Litter= 0.97 

(a) Manure produced: (TAW x (UWP x 180 days/1,000)) = 97 979 cubic feet I 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: -----"'19e.d.5='-96"'-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 
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C&H Hog Farms 
Newton County, AR 

(e) Precipitation-Evaporation October 1- April1) 0.92 Feet 
(f) Top of Waste Storage Pond 1 20 857 Square feet 
(g) Top of Waste Storage Pond 2 35 262 Square feet 

May 2, 2012 

(h) 
(i) 
(j) 
(k) 

Waste Storage Pond 1 25 Yr-24 Hr Storage Requirement (d) x (f): -----"'12=09"-'7'- cubic feet 
Waste Storage Pond 2 25 Yr-24 Hr Storage Requirement (d) x (g): 20 452 cubic feet 
Waste Storage Pond 1, 180 Day Net Precip. Requirement (e) x (f): 19 119 cubic feet 
Waste Storage Pond 2, 180 Day Net Precip. Requirement (e) x (g): 32324 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 . 

(I) 

= 

(m) 

(n) 

(o) 

(p) 

(q) 

Recharge Water Produced Average: 366{cubic feet per day) x_l"-'8"'0'---_'(180 days in storage period) 
65 880 cubic feet per 180 days. 

Sand Lane and Stacking Pad Area: ___ feet x ___ feet= ____ square feet 

Manure Stacking Pad Area: feet x feet= square feet 

Feed Stacking Pad Area: ____ feet x ____ feet= ____ square feet 

Total Runoff Area: _____ .square feet 

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 (I) x (m)/12 = _____ .cubic feet 

Minimum Overall Storage Requirement 

(s) Minimum Storage Requirement (cor g)+ (h)+ (n): ___ __t2o.J.7.,9:,:;4"'3"'6'-cubic feet 
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Waste Storage Calculations 

A. Determine Storage Provided 

Type of storage: 0 Earthen Storage Pit 
0 Underfloor Concrete Pit 
0 Other (describe) __ 

0 Earthen Lagoon 0 Concrete Tank 
0 Outside Concrete Pit 

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

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

420.3 feet x 
227.3 feet x 

114.3 feet x 
76.3 feet x 

1.5 feet= ------'-'72"'-"0"'60"-cubic feet (Manure Pit #1) 
1.7 feet= 29 483 cubic feet (Manure Pit #2) 

= 101 543 cubic feet TOTAL 

Waste Storage Pond 1 Volume= [(4 x sideslope2 x depth3
) I 3] + (sideslope x bottom length x depth2

) + (sideslope x 
bottomwidth x depth2

) + (bottomwidth x bottomlength x depth) 

Bottom Length: ____ _ Bottom Width: ___ _ 

Design Full Depth: --~9"'.7'-feet, Overflow Depth: 10.1 feet 

Side Slopes: _3_:1 and _3_, End Slopes: __ 3_:1 and __ 3_:1 

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

Earthen Storage Pit or Lagoon Capacity: ----~1"-'1'-'1"-"'12'"2"- cubic feet 

Waste Storage Pond 2 Volume= [(4 x sideslope2 x depth3
) I 3] + (sideslope x bottom length x depth2

) + (sideslope x 
bottomwidth x depth 2

) + (bottomwidth x bottom length x depth) 

Bottom Length: ____ _ Bottom Width: ____ _ 

Design Full Depth: 11.7 feet, Overflow Depth: 12.7 feet 

Side Slopes: __ 3_:1 and _3_, End Slopes: __ 3_:1 and __ 3_:1 

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

Earthen Storage Pit or Lagoon Capacity: 254 643 cubic feet 

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

TOTAL STORAGE PROVIDED: -----"'46~7'-'.3,0"'8'- cubic feet 

NOTE: The Total Storage Provided will meet or exceed the Minimum Storage Requirement (item o) from Waste Productions 
Calculation 
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C&H Hog Forms 

5 Year Crop Rotation & Yield Goal & Crop Nutrient Needs 
Table 1. 5 Year Crop Rotation 

Years Fields 

One-Five 1, 2, & 4 

One-Five 3 & 5-17 

Table 2 Plant Nutrient Uptake 

Commodity 

Bermudagrass teamed with Tall Fescue, Rotational Pasture 

Bermudagrass teamed with Tall Fescue, Hay 

*% of the Dry Harvested Material 

#Yield Goals 

County State Commodity (Tons) 

#FORAGE, HAY 

Newton NORTH DAKOTA (BERMUDAGRASS) 6.5 
#FORAGE, ROTATIONAL 

McHenry NORTH DAKOTA PASTURE (BERMUDAGRASS) 6.5 
*From Table 6.6 of Part 651 Agncultural Waste Mangement F1eld Handbook 

#U of A Cooperative Extension Service, yield goal for Northern Arkansas 

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

Hay Pasture 

N 244.4 244.4 

P20 5 56.6 56.6 

K20 220.2 220.2 

DeHaan Grabs Associates, LLC 

N p K 

1.88 0.19 1.4 

1.88 0.19 1.4 

Moy30, 2012 

Nutrient Uptake, lb of nutrients 

N p K 

244.4 24.7 182 

244.4 24.7 182 



Comments: 

Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: Nathan A. Pesta, P.E. !Date: 5/25/2012 

Plan Description: Jason Henson: Fields 1-10 

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

County Information 
Farm county Newton 
R 270 
10-YrEI 110 
Kf adjusted for frost? Yes 

N t. tS u nen ource an dO . f I f f escnm1on n orma 1on 
Manure Source Source Type Amount Available N Concentration P205 Concentration K20 Concrentration Water Extractible P Alum Used? 

WSP#1 Liquid Biosolids 1230 1000 gal 37.60 lb/1000 qal 28.90 lb/1000 oal 29.10 lb/1000 oal 1.90 lb/1000 oal No 
WSP#2 Liquid Manure 1531 1000 gal 30.20 lb/1000 qal 23.20 lb/1000 qal 23.40 lb/1000 oal O.D7 lb/1000 oal No 

N t'entL un ossan d M' r r F t mera 1za 1on ac ors 

Nutrient Source N P205 K20 

Description 
Storage Appl. Storage Appl. Storage Appl. 

Losses{%) Losses{%) Losses{%) Losses{%) Losses{%) Losses{%) 
WSP#1 60% 50% 80% 80% 
WSP#2 60% 50% 80% 80% 

Estimated Plant Available N t · ts u nen 
Nutrient Source N P205 K20 Water Extractible P 

Description Concentration Total (lb) Concentration Total (lb) Concentration Total (lb) Concentration Total (lb) 
WSP#1 7.52 lb/1000 gal 9,250 5.78 lb/1000 oal 7,109 5.82 lb/1000 gal 7,159 1.90 lb/1000 oal 2337 
WSP#2 6.04 lb/1000 gal 9,247 4.64 lb/1000 gal 7,104 4.68 lb/1000 gal 7,165 0.07 lb/1 006 <lal 107.17 

Totals 18,497 14,213 14,324 2,444 

Field P Index Calculations 
Soil Test P 

Soil Map 
Slope Gradient(%) Slope Length (ft) 

Field 

I I I I I l 1 
Flooding 

ppm lb/ac Unit Min Max Rep Used Min Max Rep Used Frequency 
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Comments: 

Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/201 0) 
Planner: Nathan A. Pesta, P.E. Date: 5/25/2012 
Plan Description: Jason Henson: Fields 1-10 

H1 83 110 42 3 8 5 5.5 15 75 45 45 None 
H2 72 96 43 8 20 14 14 15 30 20 45 None 
H3 42 56 48 0 3 2 14 15 75 45 23 Occasional 
H4 50 67 43 8 20 14 14 15 30 20 23 None 
H5 65 86 48 #N/A #N/A #N/A 0.2 #N/A #N/A #N/A 5 #N/A 
H6 76 101 48 #N/A #N/A #N/A 0.2 #N/A #N/A #N/A 4 #N/A 
H7 178 237 48 #N/A #N/A #N/A 0.2 #N/A #N/A #N/A 4 #N/A 
H8 46 61 51 2 5 2.5 3.5 15 75 45 12 None 
H9 52 69 50 #N/A #N/A #N/A 0.2 #N/A #N/A #N/A 7 #N/A 
H10 69 92 51 2 5 2.5 3.5 15 75 45 15 None 

Field 
Field Area Buffer Buffer Width AppiArea 

Predominate Vegetation Percent Ground Cover 
Conservation Support RUSLE 1 RUSLE 2 

(ac) Length (ft) (ft) (ac) Practices (P) (ton/ac) (ton/ac) 
H1 19.70 1,800 100 15.57 Grass 95-100 None in place 0.12 0.18 
H2 19.30 1,000 100 17.00 Grass 95-100 None in place 0.34 6.60 
H3 15.90 1,000 100 13.60 Grass 95-100 None in place 0.24 0.01 
H4 10.40 700 100 8.79 Grass 95-100 None in place 0.28 5.40 
H5 24.90 500 100 23.75 Grass 95-100 None in place 0.05 
H6 36.60 900 100 34.53 Grass 95-100 None in place 0.05 
H7 79.80 2,400 100 74.29 Grass 95-100 None in place 1.10 
H8 15.50 15.50 Grass 95-100 None in place 0.06 1.30 
H9 45.10 1,680 100 41 .24 Grass 95-100 None in place 0.49 
H10 34.30 500 100 33.15 Grass 95-100 None in place 0.06 1.30 

302 277 

Application Nutrient Pre BMP PI P Index 
Target Post 

Field Pasture Use Application Method 
Timing Source 

Application Rate 
Value Range 

BMPs PI 
Values 

H1 Rotational Grazing Surface Applied March-June WSP#1 25.00 1000 qal/ac 65 Medium 
H2 Rotational Grazing Surface Applied March-June WSP#1 9.90 1000 qal/ac 80 High 
H3 Hayland Surface Applied March-June WSP#1 10.00 1000 aal/ac 47 Medium 
H4 Rotational Grazing Surface Applied March-June WSP#1 9.90 1000 aal/ac 75 Hiah 
H5 Hayland Surface Applied March-June WSP#2 81 .00 1000 qal/ac 
H6 Hayland Surface Applied March-June WSP#2 81 .00 1000 gal/ac 
H7 Hayland Surface Applied March-June WSP#2 81.00 1000 aal/ac 
H8 Hayland Surface Applied March-June WSP#2 81 .00 1000 qal/ac 56 Medium 
H9 Hayland Surface Applied March-June WSP#2 81 .00 1000 gal/ac 
H10 Hayland Surface Applied March-June WSP#1 18.00 1000 aal/ac 52 Medium 
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Comments: 

Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: Nathan A. Pesta, P.E. 
Plan Description: Jason Henson: Fields 1-10 

B tM es anaaemen tP f rae 1ces 

Field Diversion Terrace 

H1 
H2 
H3 
H4 
H5 
H6 
H7 
H8 
H9 
H1 0 

Field Nutrient Application Planning 
Per Acre Basis 

Field 
Nutrient 
Source PI Max 

H1 WSP#1 25.00 
H2 WSP#1 9.90 
H3 WSP#1 10.00 
H4 WSP#1 9.90 
H5 WSP#2 81 .00 
H6 WSP#2 81 .00 
H7 WSP#2 81.00 
H8 WSP#2 81 .00 
H9 WSP#2 81.00 
H10 WSP#1 18.00 

Per Field Basis 

Field Nutrient 
Source PI Max 

H1 WSP#1 389.19 
H2 WSP#1 168.34 
H3 WSP#1 136.04 
H4 WSP#1 87.05 
H5 WSP#2 1923.92 
H6 WSP#2 2797.24 
H7 WSP#2 6017.52 
H8 WSP#2 1255.50 
H9 WSP#2 3340.70 
H10 WSP#1 596.74 

Pond Filter Strip 

Application 
Planned 

25.00 1000 gallac 
9.90 1000 gallac 
10.00 1000 gallac 
9.90 1000 gallac 

81.00 1000 gallac 
81 .00 1000 gallac 
81.00 1000 gallac 
81 .00 1000 gallac 
81.00 1000 gallac 
18.00 1 OOOgal/ac 

Application 
Planned 
389.19 1000 gal 
168.34 1000 gal 
136.04 1000 gal 
87.05 1000 gal 

1923.92 1000 gal 
2797.24 1000 gal 
6017.52 1000gal 
1255.50 1000 gal 
3340.70 1000 gal 
596.74 1000 gal 

Totals 

I Date: 

Grassed 
Riparian Riparian 

Field 
Waterway 

Fencing Forest Herbaceous 
Borderrs 

Buffer Cover 

Nutrient Recommendation (lblac) Nutrients Applied 
N P205 1<20 N P205 

489 57 220 188 145 
489 57 220 74 57 
489 57 220 75 58 
489 57 220 74 57 
489 57 220 489 376 
489 57 220 489 376 
489 57 220 489 376 
489 57 220 489 376 
489 57 220 489 376 
489 57 220 135 104 

Nutrient Recommendation (lbs) Nutrients Applied 
N P205 1<20 N P205 

7,613 887 3,425 2,927 2,250 
8,315 969 3,741 1,266 973 
6,653 775 2,993 1,023 786 
4,300 501 1,934 655 503 
11,615 1,354 5,225 11,621 8,927 
16,887 1,968 7,597 16,895 12,979 
36,328 4,235 16,344 36,346 27,921 
7,580 884 3,410 7,583 5,826 
20,168 2,351 9,074 20,178 15,501 
16,211 1,890 7,293 4,487 3,449 
135,669 15,814 61 ,037 102,981 79,115 
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Post BMP Plndex 
PI Value Range 

65 Medium 
80 High 
47 Medium 
75 High 

56 Medium 

52 Medium 

lblac) Surpluses I Deficits (lblac) 
1<20 N P205 1<20 
146 -301 88 -75 
58 -415 0 -162 
58 -414 1 -162 
58 -415 0 -162 
379 0 319 159 
379 0 319 159 
379 0 319 159 
379 0 319 159 
379 0 319 159 
105 -354 47 -115 

lbs) Surpluses I Deficits (lb) 
1<20 N P205 1<20 

2,265 -4,686 1,362 -1 ,160 
980 -7,049 4 -2,761 
792 -5,629 11 -2,201 
507 -3,645 2 -1,428 

9,004 6 7,573 3,778 
13,091 8 11 ,011 5,494 
28,162 18 23,687 11,818 
5,876 4 4,942 2,466 
15,634 10 13,150 6,561 
3,473 -11 ,724 1,559 -3,820 

79,784 -32,688 63,301 18,747 



Comments: 

Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: Nathan A Pesta, P.E. jDate: 5/25/2012 

Plan Description: Jason Henson: Fields 1-10 

Manure Distribution Summary 
Umts Applied by F1eld and Source 

Source 
Field WSP#1 WSP#2 

(1000 gal) (1000 gal) 
H1 389.19 
H2 168.34 
H3 136.04 
H4 87.05 
H5 1,923.92 
H6 2,797.24 
H7 6,017.52 
H8 1,255.50 
H9 3,340.70 
H10 596.74 

Total Applied 1,377 15335 
Available 1,230 1531 

DeficiVSurplus -147 -13804 

Supplemental Documentation of Inputs and Results for P Index and RUSLE Calculations 

Field H1 H2 H3 H4 H5 H6 H7 H8 H9 H10 
Soil Map Unit 42 43 48 43 48 48 48 51 50 51 
Soil Name Noark very c Noark very c Razort loam, Noark very c Soil Name C Soil Name C Soil Name C Spadra loam Soil NameC Spadra loam 
Primary Litter Source WSP#1 WSP#1 WSP#1 WSP#1 WSP#2 WSP#2 WSP#2 WSP#2 WSP#2 WSP#1 
Source Type Liquid Biosol Liquid Biosol Liquid Biosol Liquid Biosol Liquid Manu Liquid Manu Liquid Manu Liquid Manu Liquid Manu Liquid Biosol 
WEP (lblton) 1.9 1.9 1.9 1.9 0.07 0.07 0.07 0.07 0.07 1.9 
TP Used (lblton) 12.6200873 12.6200873 12.6200873 12.6200873 10.1310044 10.1310044 10.1310044 10.1310044 10.1310044 12.6200873 
Litter Appl. Rate (tons/acre) 25 9.9 10 9.9 81 81 81 81 81 18 
WEP rate (lb/ac) 47.5 18.81 19 18.81 5.67 5.67 5.67 5.67 5.67 34.2 
TP rate (lblac) 315.502183 124.938865 126.200873 124.938865 820.611354 820.611354 820.611354 820.611354 820.611354 227.161572 
Alum Used No No No No No No No No No No 
Mineralization Coef 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 
WEPcoef 0.029 0.029 0.029 0.029 0.031 0.031 0.031 0.031 0.031 0.029 
WEP Source Value 1.76610317 0.69937685 0.70644127 0.69937685 1.4389291 1.4389291 1.4389291 1.4389291 1.4389291 1.27159428 
Soil Test P 110.39 95.76 55.86 66.5 86.45 101.08 236.74 61.18 69.16 91.77 
Soil coef 0.0018 0.0018 0.0018 0.0018 0.0018 0.0018 0.0018 0.0018 0.0018 0.0018 
Soil P Source Value 0.198702 0.172368 0.100548 0.1197 0.15561 0.181944 0.426132 0.110124 0.124488 0.165186 
Total P Source Value 1.96480517 0.87174485 0.80698927 0.81907685 1.5945391 1.6208731 1.8650611 1.5490531 1.5634171 1.43678028 
R factor 270 270 270 270 270 270 270 270 270 270 
Kf 0.43 0.43 0.37 0.43 0.37 0.37 
Adj Kf For Freezing? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Kf Used 0.35 0.35 0.3 0.35 0.3 0.3 
Slope Gradient(%) 5.5 14 14 14 0.2 0.2 0.2 3.5 0.2 3.5 
Slope Length (It) 45 45 23 23 5 4 4 12 7 15 
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Comments: 

Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: Nathan A. Pesta, P.E. !Date: 5/25/2012 

Plan Description: Jason Henson: Fields 1-10 

Rusle LS 0.44 1.2 0.98 0.98 0.05 0.05 0.05 0.26 0.05 0.26 

Veqetal Canopy: Type Grass Grass Grass Grass Grass Grass Grass Grass Grass Grass 

Percent of Ground Coverd 95-100 95-100 95-100 95-100 95-100 95-100 95-100 95-100 95-100 95-100 

C Factor 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 

Cons. Support Practices (P) None in plac None in plac None in plac None in plac None in plac None in plac None in plac None in plac None in plac None in plac 

Calc. P Factor? No No No No No No No No No No 

Soil Hydrologic Group B B B B B B 
El 110 110 110 110 110 110 110 110 110 110 
P Factor 1 1 1 1 1 1 1 1 1 1 
RUSLE 1 ton/ac) 0.12474 0.3402 0.23814 0.27783 0.06318 0.06318 
RUSLE 2 (ton/ac) 0.18 6.6 0.0061 5.4 0.05 0.05 1.1 1.3 0.49 1.3 
RUSLE ? Used (ton/ac) 0.18 6.6 0.0061 5.4 0.05 0.05 1.1 1.3 0.49 1.3 
Soil Erosion LRV 0 1 0 1 0 0 0.1 0.1 0 0.1 
Pasture Use Rotational G Rotational G Havland Rotational G Havland Havland Havland Havland Havland Havland 
Runoff Curve Numbers 61 61 58 61 58 58 
Soil Runoff Class VL L N L N N 
Soil Runoff Class LRV 0.15 0.2 0.1 0.2 0.1 0.1 
Flooding Frequenc;y None None Occasional None #N/A #N/A #N/A None #N/A None 
Flooding Frequency LRV 0 0 0.5 0 0 0 
Application Method Surface App Surface App Surface App Surface App Surface Ap> Surface App Surface AP> Surface App Surface App Surface App 
Application Method LRV 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
Application Timing March-June March-June March-June March-June March-June March-June March-June March-June March-June March-June 
Application Timing LRV 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Total P Transport Value 0.6 1.65 1.05 1.65 0.65 0.65 
Calc PI 0 0 0 0 9 9 9 0 9 0 
Pre BMP PI Value 65 80 47 75 56 52 
PI Ran e Medium Hiqh Medium Hioh Medium Medium 
Diversion% 0 0 0 0 0 0 0 0 0 0 
Terrace% 0 0 0 0 0 0 0 0 0 0 
Pond% 0 0 0 0 0 0 0 0 0 0 
Filter Strip % 0 0 0 0 0 0 0 0 0 0 
Grassed WaterWay% 0 0 0 0 0 0 0 0 0 0 
Fencing% 0 0 0 0 0 0 0 0 0 0 
Riparioan Forst Buffer% 0 0 0 0 0 0 0 0 0 0 
Riparian Herbaceous Buffer% 0 0 0 0 0 0 0 0 0 0 
Field Borderrs % 0 0 0 0 0 0 0 0 0 0 
Total SMV 1 1 1 1 1 1 1 1 1 1 
Post BMP PI Value 65 80 47 75 56 52 
PI Ran e Medium Hioh Medium High Medium Medium 
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Comments: 

Arkansas Nutrient Managemnt Planner w ith 2009 PI (ver 3/3/2010) 
Planner: !Date: 5/25/2012 

Plan Description: C&H Hog Farms: Fields 11-17 

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

County Information 
Farm county Newton 
R 270 
10-Yr El 110 
Kf adjusted for frost? Yes 

Nutrient Source and Descriotion Information 
Manure Source Source Type Amount Available N Concentration P205 Concentration K20 Concrentration Water Extractible P Alum Used? 

W SP#1 Liquid Biosolids 1230 1000 gal 37.60 lb/1000 gal 28.90 lb/1000 gal 29.10 lb/1000 aal 1.90 lb/1000 aal No 

W SP#2 Liquid Manure 1531 1000 gal 30.20 lb/1000 gal 23.20 lb/1000 gal 23.40 lb/1000 gal 0 .70 lb/1000 aal No 

Nutrient Loss and Mineralization Factors 

Nutrient Source 
N P205 K20 

Description 
Storage Appl. Storage Appl. Storage Appl. 

Losses(%) Losses(%) Losses(%) Losses(%) Losses(%) Losses(%) 
WSP#1 60% 50% 80% 80% 
WSP#2 60% 50% 80% 80% 

Estimated Plant Avai lable Nutrients 
Nutrient Source N P205 K20 Water Extractible P 

Description Concentration Total (lb) Concentration Total (lb) Concentration Total (lb) Concentration Total (lb) 
WSP#1 7.52 lb/1000 gal 9,250 5.78 lb/1000 gal 7,109 5.82 lb/1000 gal 7,159 1.90 lb/1000 aal 2337 
WSP#2 6.04 lb/1000 gal 9,247 4.64 lb/1000 gal 7 ,104 4 .68 lb/1000 aal 7,165 0.70 lb/1000 aal 1071.7 

Totals 18,497 14,213 14,324 3,409 

Field P Index Calculations 
Soil Test P Slope Gradie Slope Length (ft) 



Comments: 

Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/201 0) 
Planner: Date: 5/25/2012 

Plan Description: C&H Hog Farms: Fields 11-17 

Field 
~v· ·~ .... I IVVU111!::f 

ppm lb/ac Unit Min Max Rep Used Min Max Rep Used Frequency 

H11 57 76 43 8 20 14 14 15 30 20 20 None 

H12 19 25 50 0 3 2 2 15 75 45 45 Occasional 
H13 48 64 43 8 20 14 14 15 30 20 20 None 
H14 52 69 43 8 20 14 14 15 30 20 20 None 
H15 15 20 43 8 20 14 14 15 30 20 20 None 
H16 48 64 50 0 3 2 2 15 75 45 45 Occasional 
H17 50 67 1 3 8 5 5.5 15 75 45 45 None 

Field 
Field Area Buffer Buffer Width Appl Area 

Predominate Vegetation Percent Ground Cover 
Conservation Support RUSLE 1 RUSLE 2 

(ac) Length (ft) (ft) (ac) Practices (P) (ton/ac) (ton/ac) 
H11 20.70 20.70 Grass 95-100 None in place 0.28 5.20 
H12 28.70 2,200 100 23.65 Grass 95-100 None in place 0.05 0.91 
H13 66.90 2,300 100 61.62 Grass 95-100 None in place 0.28 5.20 
H14 18.00 18.00 Grass 95-100 None in place 0.28 5.20 
H15 66.30 2,300 100 61 .02 Grass 95-100 None in place 0.28 5.20 
H16 79.60 79.60 Grass 95-100 None in place 0.05 0.91 
H17 88.70 88.70 Grass 95-100 None in place 0.12 1.10 

369 353 

Application Nutrient Pre BMP PI P Index 
Target Post 

Field Pasture Use Application Method 
Timing Source 

Application Rate 
Value Range 

BMPs PI 
Values 

H11 Hayland Surface Applied March-June WSP#1 9.90 1000 gallac 72 High 
H12 Hayland Surface Applied March-June WSP#1 15.00 1000gallac 64 Medium 
H13 Hayland Surface Applied March-June WSP#1 9.90 1000 gallac 70 High 
H14 Hayland Surface Applied March-June WSP#1 9.90 1000 gallac 71 High 
H15 Hayland Surface Applied March-June WSP#1 9.90 1000 gallac 63 Medium 
H16 Hayland Surface Applied March-June WSP#1 14.00 1000gal/ac 64 Medium 
H17 Hayland Surface Applied March-June WSP#1 18.00 1000 gallac 58 Medium 
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Comments: 

Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: 
Plan Description: C&H Hog Farms: Fields 11-17 

Best M ana~:~ement p f rae 1ces 

Field Diversion Terrace 

H11 
H12 
H13 
H14 
H15 
H16 
H17 

Field Nutrient Application Planning 
Per Acre Basis 

Field Nutrient 
Source PI Max 

H11 WSP#1 9.90 
H12 WSP#1 15.00 
H13 WSP#1 9.90 
H14 WSP#1 9.90 
H1 5 WSP#1 9.90 
H16 WSP#1 14.00 
H17 WSP#1 18.00 

Per Field Basis 

Field Nutrient 
Source PI Max 

H11 WSP#1 204.93 
H12 WSP#1 354.74 
H13 WSP#1 610.04 
H14 WSP#1 178.20 
H15 WSP#1 604.10 
H16 WSP#1 11 14.40 
H17 WSP#1 1596.60 

Pond 

Application 
Planned 

9.90 
15.00 
9.90 
9.90 
9.90 
14.00 
18.00 

Application 
Planned 
204.93 
354.74 
610.04 
178.20 
604.10 
11 14.40 
1596.60 

Filter Strip 

1000 gallac 
1000 gal/ac 
1000 gallac 
1000 gallac 
1000 gallac 
1000 gallac 
1000 gal/ac 

1000 gal 
1000 gal 
1000 gal 
1000 gal 
1000 gal 
1000 gal 
1000 gal 

!Date: 

Grassed 
Riparian Riparian 

Field 
Waterway 

Fencing Forest Herbaceous Borderrs 
Buffer Cover 

Nutrient Recommendation (lblac) Nutrients Applied 
N P205 K20 N P205 

489 57 220 74 57 
489 57 220 113 87 
489 57 220 74 57 
489 57 220 74 57 
489 57 220 74 57 
489 57 220 105 81 
489 57 220 135 104 

Nutrient Recommendation (lbs) Nutrients Applied 
N P205 K20 N P205 

10,122 1 ' 180 4,554 1,541 1,184 
11 ,565 1,348 5,203 2,668 2,050 
30,132 3,512 13,556 4,587 3,526 
8,802 1,026 3,960 1,340 1,030 

29,839 3,478 13,424 4 ,543 3,492 
38,924 4,537 17,512 8,380 6,441 
43,374 5,056 19,514 12,006 9,228 

pog~ ~ 01 o 

512512012 

Post BMP Plndex 
PI Value Range 

72 High 
64 Medium 
70 High 
71 High 
63 Medium 
64 Medium 
58 Medium 

lblac) Surpluses I Deficits {lbl ac) 
K20 N P205 K20 
58 -415 0 -162 
87 -376 30 -133 
58 -415 0 -162 
58 -415 0 -162 
58 -415 0 -162 
81 -384 24 -139 
105 -354 47 -115 

lbs) Surpluses I Deficits (lb) 
K20 N P205 K20 
1,193 -8,581 5 -3,361 
2,065 -8,897 702 -3,138 
3,550 -25,545 14 -10,006 
1,037 -7,462 4 -2,923 
3,516 -25,296 14 -9,909 
6,486 -30,544 1,904 -11 ,026 
9,292 -31,368 4,172 -10,222 



Comments: 

Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: !Date: 5/25/2012 
Plan Description: C&H Hog Farms: Fields 11-17 

Totals I 172,758 1 20,137 I 77,724 I 35,066 I 26,952 I 27,139 1 -137,693 6,815 I -50,585 J 
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Comments: 

Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: 
Plan Description: C&H Hog Farms: Fields 11-17 

Manure 01stnbubon Summary 
Units Applied by Field and Source 

Field WSP#1 WSP#2 
(1000 gal) (1000 gal) 

H11 204.93 
H12 354.74 
H13 610.04 
H14 178.20 
H15 604.10 
H16 1,114.40 
H17 1,596.60 

Total Applied 4,663 
Available 1,230 1531 

Deficit/Surplus -3,433 

Source 

Supplemental Documentation of Inputs and Results for P Index and RUSLE Calculations 

Field H11 H12 H13 H14 H15 
Soil Map Unit 43 50 43 43 43 
Soil Name Noark very c Spadra loam Noark very c Noark very c Noark very c 
Primary Utter Source WSP#1 WSP#1 WSP#1 WSP#1 WSP#1 
Source Type Liquid Biosol Liquid Biosol Liquid Bioso! Liquid Biosol Liquid Biosol 
WEP (lb/ton) 1.9 1.9 1.9 1.9 1.9 
TP Used (lblton) 12.6200873 12.6200873 12.6200873 12.6200873 12.6200873 
Litter Appl. Rate (tons/acre) 9.9 15 9.9 9.9 9.9 
WEP rate (lb/ac) 18.81 28.5 18.81 18.81 18.81 
TP rate (lb/ac) 124.938865 189.30131 124.938865 124.938865 124.938865 
Alum Used No No No No No 
Mineralization Coef 0.05 0.05 0.05 0.05 0.05 
WEP coef 0.029 0.029 0.029 0.029 0.029 
WEP Source Value 0.69937685 1.0596619 0.69937685 0.69937685 0.69937685 
Soil Test P 75.81 25.27 63.84 69.16 19.95 
Soil coef 0.0018 0.0018 0.0018 0.0018 0.0018 
Soil P Source Value 0.136458 0.045486 0.114912 0.124488 0.03591 
Total P Source Value 0.83583485 1.1051479 0.81428885 0.82386485 0.73528685 
R factor 270 270 270 270 270 
Kf 0.43 0.37 0.43 0.43 0.43 
Adj Kf For Freezing? Yes Yes Yes Yes Yes 
Kf Used 0.35 0.3 0.35 0.35 0.35 

!Date: 

H16 H17 
50 1 
Spadra loam Arkana very 
WSP#1 WSP#1 
Liquid Biosol Liquid Biosol 
1.9 1.9 
12.6200873 12.6200873 
14 18 
26.6 34.2 
176.681223 227.161572 
No No 
0.05 0.05 
0.029 0.029 
0.98901777 1.27159428 
63.84 66.5 
0.0018 0.0018 
0.114912 0.1197 
1.10392977 1.39129428 
270 270 
0.37 0.43 
Yes Yes 
0.3 0.35 

5/25/2012 



Comments: 

Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: I Date: 5/25/2012 
Plan Description: C&H Hog Farms: Fields 11-17 

Slope Gradient(%) 14 2 14 14 14 2 5.5 
Slope Length (It) 20 45 20 20 20 45 45 
Rusle LS 0.98 0.21 0.98 0.98 0.98 0.21 0.44 
Vegetal Canopy: Type Grass Grass Grass Grass Grass Grass Grass 
Percent of Ground Coverd 95-100 95-100 95-100 95-100 95-100 95-100 95-100 
C Factor 0.003 0.003 0.003 0.003 0.003 0.003 0.003 
Cons. Support Practices (P) None in plac None in plac None in plac None in p!ac None in plac None in plac None in plac 
Calc. P Factor? No No No No No No No 
Soil Hydrologic Group B B B B B B c 
El 110 110 110 110 110 110 110 
P Factor 1 1 1 1 1 1 1 
RUSLE 1 (ton/ac) 0.27783 0.05103 0.27783 0.27783 0.27783 0.05103 0.12474 
RUSLE 2 (ton/ac) 5.2 0.91 5.2 5.2 5.2 0.91 1.1 
RUSLE? Used (ton/ac) 5.2 0.91 5.2 5.2 5.2 0.91 1.1 
Soil Erosion LRV 1 0 1 1 1 0 0.1 
Pasture Use Hayland Hayland Hay land Hayland Hayland Hayland Hayland 
Runoff Curve Numbers 58 58 58 58 58 58 71 
Soil Runoff Class N N N N N N L 
Soil Runoff Class LRV 0.1 0.1 0.1 0.1 0.1 0.1 0.2 
Flooding Frequency None Occasional None None None Occasional None 
Flooding Frequency LRV 0 0.5 0 0 0 0.5 0 
Application Method Surface App Surface Appl Surface App Surface App Surface App Surface App Surface App 
Application Method LRV 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
Application Timing March-June March-June March-June March-June March-June March-June March-June 
Application Timing LRV 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Total P Transport Value 1.55 1.05 1.55 1.55 1.55 1.05 0.75 
Calc PI 0 0 0 0 0 0 0 
Pre BMP PI Value 72 64 70 71 63 64 58 
PI Ranqe High Medium High High Medium Medium Medium 
Diversion% 0 0 0 0 0 0 0 
Terrace% 0 0 0 0 0 0 0 
Pond% 0 0 0 0 0 0 0 
Filter Strip % 0 0 0 0 0 0 0 
Grassed WaterWay % 0 0 0 0 0 0 0 
Fencing% 0 0 0 0 0 0 0 
Riparioan Forst Buffer% 0 0 0 0 0 0 0 
Riparian Herbaceous Buffer% 0 0 0 0 0 0 0 
Field Borderrs % 0 0 0 0 0 0 0 
Total SMV 1 1 1 1 1 1 1 
Post BMP PI Value 72 64 70 71 63 64 58 
PI Range High Medium High High Medium Medium Medium 

page 6 of6 



~NRCS:.· ... 

RUSLE2. Erosion Cc:~lqJiatiQn Record 

Info: Field 1: SW Y., Section 25, T 15 N, R 20 W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 42 NO ARK VERY CHERTY SILT LOAM, 3 TO 8 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 45ft 
Avg. slope steepness: 5.5 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\Pasture\Cont grz warm seas past cmz17 

Outputs: 
T value: 5.0 tlaclyr 
Soil loss for cons. plan: 0.18 tlaclyr 



~~NRCs:· 

RIJSLE:2 ErosiQil. C:alculatioo Rec:Qrd 

Info: Field 2: SW Y. Section 25 Township 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NO ARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 45ft 
Avg. slope steepness: 14 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\Pasture\Rot grz warm seas past cmz17 

Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 6.6 tlac/yr 



~NRCS: 

RUSLE2 Erosion Calculation Record 

Info: Field 3: SW %, Section 25, T 15 N, R 20 W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 48 RAZORT LOAM, OCCASIONALLY FLOODEDIRAZORT loam 95% 
Slope length (horiz): 20ft 
Avg. slope steepness: 1.5% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17* 

Outputs: 
T value: 5.0 Uac/yr 
Soil loss for cons. plan: 0.0061 Uac/yr 



RUSLE2 Erosion Calcula.tion Recorcl 

Info: Field 4: NW% Section 36 Township 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NOARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 23ft 
Avg. slope steepness: 14 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\Pasture\Rot grz warm seas past cmz17 

Outputs: 
T value: 5.0 tfac/yr 
Soil loss for cons. plan: 5.4 tfac/yr 



RUSLE2 . ErQSiQn Calculation Record 

Info: Field 5: NE1/4 Section 26 Township 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 48 RAZORT LOAM, OCCASIONALLY FLOODED\RAZORT loam 95% 
Slope length (horiz): 5.0 ft 
Avg. slope steepness: 0.010 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\ Bermudagrass\Bermudagrass hay; NT, z17* 

Outputs: 
T value: 5.0 Uac/yr 
Soil loss for cons. plan: 0.050 tlac/yr 



~NRCS 

Rl.JSLE2 ErQsion C.alct~lat:iol"' Recorct 

Info: Field 6: NE% Section 26 Township 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 48 RAZORT LOAM, OCCASIONALLY FLOODED\RAZORT loam 95% 
Slope length (horiz): 4.0 ft 
Avg. slope steepness: 0.010% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17' 

Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 0.050 tlac/yr 



~NRCS:.· 

RUSLE2 Erosi.on Calculation RecorcJ 

Info: Field 7: E Y, Section 26 Township 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 48 RAZORT LOAM, OCCASIONALLY FLOODED\RAZORT loam 95% 
Slope length (horiz): 4.0 ft 
Avg. slope steepness: 3.0 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\ Bermudagrass\Bermudagrass hay; NT, z17* 

Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 1.1 tlac/yr 



tJ2P1 NRCS :. 
RUSLE2 Erosion C~lcul~tion Record 

Info: Field 8: NE Y. Section 35 Township 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 51 SPADRA LOAM, 2 TO 5 PERCENT SLOPES\SPADRA loam 95% 
Slope length (horiz): 12ft 
Avg. slope steepness: 3.5 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\ Bermudagrass\Bermudagrass hay; NT, z17* 

Outputs: 
T value: 5.0 Uac/yr 
Soil loss for cons. plan: 1.3 Uac/yr 



RUSLE2 ··.Ere>sie>n C::al(:ulati<>n R~ce>rd 

Info: Field 9: NE Y. Section 35 Township 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 50 SPADRA LOAM, OCCASIONALLY FLOODEDISPADRA loam 95% 
Slope length {horiz): 7.0 It 
Avg. slope steepness: 1.0 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a. Single Year/Single Crop Templates\Hay\ Bermudagrass\Bermudagrass hay; NT, z17* 

Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 0.49 tlac/yr 



RUSLE2 Erosic;m Cal<:ulation Re<:ord 

Info: Field 10: NE% Section 35 Township 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 51 SPADRA LOAM, 2 TO 5 PERCENT SLOPES\SPADRA loam 95% 
Slope length {horiz): 15ft 
Avg. slope steepness: 3.5% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\ Bermudagrass\Bermudagrass hay; NT, z17* 

Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 1.3 tlac/yr 



RUSLE2 El"osion Calc::ulat:ion R~col"d 

Info: Field 11: NY, Section 35 Township 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NOARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPESINOARK very gravelly silt loam 100% 
Slope length (horiz): 20ft 
Avg. slope steepness: 14% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\ Bermudagrass\Bermudagrass hay; NT, z17* 

Outputs: 
T value: 5.0 t/ac/yr 
Soil loss for cons. plan: 5.2 t/ac/yr 



~NRCS:' 

RUSLE2 Erosion Calculc:tt:ioll ~ecor~ 

Info: Field 12: SE:;., Section 35 Township 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 50 SPADRA LOAM, OCCASIONALLY FLOODED\SPADRA loam 95% 
Slope length (horiz): 45 It 
Avg. slope steepness: 2.0 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17* 

Outputs: 
T value: 5.0 t/ac/yr 
Soil loss for cons. plan: 0.91 t/ac/yr 



~o'iNRCS" 

RUSLE2 .. Erosion Calc!.~lationR~corcl 

Info: Field 13: South Y, and North Y, of Sections 35 and 2 Township 15N and 14N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NO ARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 20ft 
Avg. slope steepness: 14 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17" 

Outputs: 
T value: 5.0 Uac/yr 
Soil loss for cons. plan: 5.2 Uac/yr 



~NRCS:. 

R,IJSLE;2 E;rosion (::ah::ulation Rl;lcord 

Info: Field 14: SW% Section 35 Township 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NOARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 20 ft 
Avg. slope steepness: 14 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17' 

Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 5.2 tlac/yr 



~NRCS: .. 

·RUSI..IS2 erosion C:<!lculation B,eccml 
Info: Field 15: NE% Section 2 Township 14N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NOARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 20ft 
Avg. slope steepness: 14% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17' 

Outputs: 
T value: 5.0 llac/yr 
Soil loss for cons. plan: 5.2 t/ac/yr 



~NRCS 

RUSLE2 Erosion Cetlculettion Record 

Info: Field 16: All and SE% Sections 2 and 3 Township 14N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 50 SPADRA LOAM, OCCASIONALLY FLOODED\SPADRA loam 95% 
Slope length (horiz): 45ft 
Avg. slope steepness: 2.0 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17* 

Outputs: 
T value: 5.0 t/ac/yr 
Soil loss for cons. plan: 0.91 t/ac/yr 



~o'iNRCS:·. ··-· 

RU$LE2 ··ErQ~iort·calculationR~cord 

Info: Field 17: NE Y. and S 1'2 Sections 3 and 34 Township 14N and 15N Range 20W 

profiles\Newton Default 

Inputs: 
Location: Arkansas\Newton County 
Soil: 1 ARKANA VERY CHERTY SILT LOAM, 3 TO 8 PERCENT SLOPESIARKANA very gravelly silt loam 100% 
Slope length (horiz): 45ft 
Avg. slope steepness: 2.0% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 

Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17* 

Outputs: 
T value: 2.0 t/ac/yr 
Soil loss for cons. plan: 1.1 t/ac/yr 



Section D: Phosphorous Based Field List 



Rev. May 2012 

Section D. Fields Targeted for Phosphorus Based Manure Management 

Operator Name C&H Hog Farms Date 05/29/2012 

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

Sprdsht. Field ID 11 Legal Descri tion Acres Soil Phosphorus Test 2/ Date 
Line (Tract & Field) Section Twp. Range Available Mehlich 3 Tested 

51 
52 
53 
54 
60 
51 
52 
53 
54 
55 
56 
57 

(PPM) 
HI 25 ISN 20W 15.6 83 2/17/12 

H2* 25 ISN 20W 17.0 72 2/17/12 
H3 25 ISN 20W 13.6 42 2/17/12 
H4 36 ISN 20W 8.8 50 2/17/12 

HIO* 35 ISN 20W 33.2 69 2/17/12 
Hll* 35 ISN 20W 20.7 57 2/17/12 
H12* 35 ISN 20W 23.7 19 2/17/12 
Hl3* 35 ISN 20W 61.6 48 2/17/12 
Hl4* 35 ISN 20W 18.0 52 2/17/12 
HIS* 2 14N 20W 61.0 15 2/17/12 
Hl6* 2 14N 20W 79.6 48 2/17/12 
Hl7* 34/3 15/14N 20W 88.7 50 2/17/12 

ll 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. 



Section E: Inventory of Water Wells 



Inventory of Water Wells I 

Field location 
ID (Legal) 

SW/4 of, Sec 25, 
4 T 15N, R 20 W 

10 SE/ 4 of, Sec 35 
T 15 N, R 20 W 

SW/4, Sec 35, 
14 T 15 N, R 20W 

1/ Well Use Categories: 
Producer (Owned) 
Private 
Public 
Irrigation 

Well 
Depth Use of Well !I 
(Ft.) 

Private 
846 

Private 
700 

Private 
1035 

Required Setback Distance 
From Well For Manure 

Application (Ft.) 

Distance From State Rule 
Field 

NA 
100 

NA 
100 

NA 
100 



Section F: Land Treatment Information and 
Land Application Maps 



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

SECTION F. Land Treatment Information and Land Application Maps 

The following Information is attached 

I. Waste Utilization Summary Spreadsheet 

2, Overall Site Map 

3, WQRAMaps 

4, Soil Survey Maps 



C H Hog Farms 
Newton County, AR 

F.1 Waste Utilization Summary Spreadsheet 

Field ID Acreage 
Area 

(Acres) 
1 19.7 
2 19.3 
3 15.9 
4 10.4 
5 24.9 
6 36.6 
7 79.8 
8 15.5 
9 45.1 
10 34.3 
11 20.7 
12 28.7 
13 66.9 
14 18.0 
15 66.3 
16 79.6 
17 88.7 

Total 670.4 

DeHaan, Grabs Associates, LLC 
Mandan, ND Dodge City KS 

Setbacks Useable 
Acreage Land 

(Acres) (Acres) Use 
4.1 15.6 Grassland 
2.3 17.0 Grassland 
2.3 13.6 Grassland 
1.6 8.8 Grassland 
1.2 23.8 Grassland 
2.1 34.5 Grassland 
5.5 74.3 Grassland 
0.0 15.5 Grassland 
3.9 41.2 Grassland 
1.2 33.2 Grassland 
0.0 20.7 Grassland 
5.1 23.7 Grassland 
5.3 61.6 Grassland 
0.0 18.0 Grassland 
5.3 61.0 Grassland 
0.0 79.6 Grassland 
0.0 88.7 Grassland 
39.7 630.7 

Quarter Section Township Range County Owner of Land 

sw 1/4 25 15N 20W Newton Jason Henson 
sw 1/4 25 15N 20W Newton Jason Henson 
sw 1/4 25 15N 20W Newton Charles Campbell 
NW 1/4 36 15N 20W Newton Jason Henson 
NE 1/4 26 15N 20W Newton Sean Crickets/Rickets 
NE1/4 26 15N 20W Newton William Rickets/Crickets 
E 1/2 26 15N 20W Newton E.G. Campbell 
NE 1/4 35 15N 20W Newton Charles Campbell 
NE 1/4 35 15N 20W Newton Charles Campbell 
NE 1/4 35 15N 20W Newton Charles Campbell 
N 1/2 35 15N 20W Newton Barbara Hufley 
SE 1/4 35 15N 20W Newton Barbara Hufley 
S1/2&N1/2 35&2 15N&14N 20W Newton Charles Campbell 
SW1/4 35 15N 20W Newton Barbara Hufiey 
NW 1/4 2 14N 20W Newton Clayel Criner 
All &SE 1/4 2&3 15N&14N 20W Newton Barbara Hufiey 
NE 1/4&S 1/2 3&34 15N&14N 20W Newton Jason Criner 

10.C.1 
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Customer(s): JASON HENSON 

Approximate Acres: 685 

C Henson 

~ Buffer_Output5.shp 

- Resource Inventory (Line) 

~ Buffer_Output.shp 

0 Resource Inventory (Polygon) 

Resource Inventory (Line) 

Topographic 
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Customer(s): JASON HENSON 

Approximate Acres: 685 

[J Henson 

~ Buffer_Output5.shp 
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0 Resource Inventory (Polygon) 
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Conservation Map 
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Field 3 

LEGEND 

2 Arkana-Moko complex, 8 to 20 percent 
slopes 
3 Arkana-Moko complex, 20 t o 40 percent 
slopes 
6 Ceda-Kenn complex, frequently flooded 
7 Clarksvil le very cherty si lt loam, 20 to 50 
percent slopes 
8 Eden-Newnata complex, 8 to 20 percent 
slopes 
9 Eden-Newnata complex, 20 to 40 percent 
slopes 
15 Enders- Leesburg stony looms, 8 to 20 
percent slopes 
16 Enders- Leesburg stony looms, 20 to 40 
percent slopes 
26 Moko-Rock outcrop complex, 15 to 50 
percent slopes 
37 Nella-Steprock complex, 8 to 20 percent 
slopes 
38 Nella-Steprock-Mountainburg very stony 
looms, 20 to 40 percent slopes 
39 Nel la-Steprock-Mountainburg very stony 
looms, 40 to 60 percent slopes 
42 Noark very cherty silt loam, 3 to 8 percent 
slopes 
43 Noark very cherty sil t loam, 8 to 20 percent 
slopes 
44 Noark ver y cherty sil t loam, 20 t o 40 
percent slopes 
48 Razort loam, occasionally flooded 
50 Spadra loam , occasionall y flooded 
51 Spadra loam, 2 to 5 percent slopes 
54 Water 

0 

GENERAL NOTES 

SCALE, FEET 
250 500 750 1,000 

Revision Issue Date 

DeHaan, Grabs 
& Associates, LLC 
Consulting Engineers 
PO Box 522, Mandan, ND 58554 
[701) 663·1116, FAX: [701) 667-1356 

\.---- www.dgaenglneerlng.com 

C&H HOG FARMS 
GESTATION-FARROWING FARM 

SECTION 25 AND 36, T 15 N, R 20 W 
NEWTON COUNTY, AR 

FIELDS 1-4 

/'oATE: SHEET: 
MAY 29, 2012 

SCALE: 
1" = 500' 1 DRAWN BY: 
NAP 

CHECKED BY: 

' OLD 

Fll.E NAijE: OS PRo..ECT 

"""' 

./ 
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Field 5 

Field 6 

Field 7 

LEGEND 

3 Arkana-Moko complex, 20 to 40 percent 
slopes 
6 Ceda - Kenn complex, frequently flooded 
11 Enders gravelly loam, 3 to 8 percent 
slopes 
13 Enders stony loam, 3 to 20 percent 
slopes 
26 Moko- Rock outcrop complex, 15 to 50 
percent slopes 
35 Nella-Enders stony looms, 8 to 20 
percent slopes 
42 Noark very chert y sil t loam, 3 to 8 
percent slopes 
43 Noark very cherty silt loam, 8 to 20 
percent slopes 
44 Noark very cherty silt loam, 20 to 40 
percent slopes 
48 Razort loam, occasional ly flooded 
50 Spadra loam, occasional ly flooded 
51 Spadra loam, 2 to 5 percent slopes 
54 Water 

/ GENERAL NOTES 
"" 

J 

SCALE, FEET 

0 300 600 900 1200 

'- No. Revision_Lissue Date _/ 

/ 

DeHaan, Grabs "" t & Associates, LLC 
Consulting Engineers 
PO Box 522, Mandan, ND 58554 
(701) 663-1116, FAX: (701) 667-1356 

'\... 
www.dgaenglneerlng.com ..1 

r C&H HOG FARMS '1 

GESTATION-FARROWING FARM 

SECTION 26, T 15 N, R 20 W 
NEWTON COUNTY, AR 

FIELDS 5-7 
\... / 

/ DATE: SHEET: '1 
MAY 29, 2012 

SCALE: 

2 1" = 600' 

DRAWN BY: 
NAP 

CHECKED BY: 

' OLD ~ 

flU: HANE: OS PRo..ECT AU:S/S'MHEJ\jEHSOH/Cfll£5~ 



Field 9 

Field 10 

LEGEND 

1 Arkana very cherty si lt loam, 3 to 8 percent 
slopes 
2 Arkana-M oko complex, 8 to 20 percent slopes 
6 Ceda-Kenn complex, frequently flooded 
11 Enders gravel I y loam, 3 to 8 percent slopes 
13 Enders stony loam, 3 to 20 percent slopes 
26 Moko-Rock outcrop comp lex, 15 to 50 
percent slopes 
35 Nella-Enders ston y looms, 8 to 20 percent 
slopes 
37 Nella-Steprock complex, 8 to 20 percent 
slopes 
42 Noark very cherty silt loam , 3 to 8 percent 
slopes 
43 Noark very cherty silt loam, 8 to 20 percent 
slopes 
44 Noark very cherty silt loam, 20 to 40 percent 
slopes 
48 Razort loam, occasional ly flooded 
50 Spadra loam, occasionally flooded 
51 Spadra loam, 2 to 5 percent slopes 
54 Water 

r GENERAL NOTES "' 
J 

n 

SCALE, FEET 
0 300 600 900 1200 

, No. Revision /I ssue Date ./ 

r t DeHaan, Grabs " 
& Associates, LLC 
Consulting Engineers 
PO Box 522, Mandan, ND 58554 
[701) 663-1116, FAX: (701) 667-1356 

' 
www.dgaenglneerlng.com ./ 

/ C&H HOG FARMS "' 
GESTATION-FARROWING FARM 

SECTION 26, T 15 N, R 20 W 
NEWTON COUNTY, AR 

FIELDS 8-15 

' .I 

~'DATE: SHEET: "' MAY 29, 2012 

SCALE: 
1" = 600' 3 DRAWN BY: 
NAP 

CHECKED BY: 

' OLD ~ 

FILE NANE: OS PRo..ECT FlLES/ SY!!NE/HENSON/ CFll.ES/I'I.AA 



Field 16 

LEGEND 

ana very cherty silt loam, 3 to 8 percent 
slopes 
2 Arkana-Moko complex, 8 to 20 percent slopes 

Ceda-Kenn complex, frequently flooded 
Eden-Newnata complex, 8 to 20 percent slopes 
Eden-Newnata complex, 20 to 40 percent 

slopes 
26 Moko-Rock outcrop complex, 15 to 50 percent 
slopes 
37 Nella-Steprock com plex, 8 to 20 percent 
slopes 
38 Nella-Steprock-Mountainburg very stony looms, 
20 to 40 percent slopes 
39 Nella-Steprock-Mountainburg very stony looms, 
40 to 60 percent slopes 
42 Noark very cherty silt loam, 3 to 8 percent 
slopes 
43 No ark very cherty silt loam, 8 to 20 percent 
slopes 
44 Noark very cherty silt loam, 20 to 40 percent 
slopes 

0 Spadra loam, occasionally f looded 
4 Water 

0 

GENERAL NOTES 

SCALE, FEET 
250 500 750 1000 

Revision Issue Date 

DeHaan, Grabs 
& Associates, LLC 
Consulting Engineers 
PO Box 522, Mandan, ND 58554 
(701) 663-1116, FAX: (701) 667-1356 

\---__;;; www.dgaenglneerlng.com 

C&H H OG FARMS 
GESTATION-FARROWING FARM 

SECTION 3, T 14 N , R 20 W 
NEWTON COUNTY, AR 

FIELDS 15-16 

roATE: SHEET: 
MAY 29, 2012 

SCALE: 
1" = 500' 4 DRAWN BY: 
NAP 

CHECKED BY: 

""' 

' OLD ..1 

FILE NAioiE: OS PRo..ECT 



LEGEND 

1 Arkana very cherty silt loam, 3 to 8 percent 
slopes 
2 Arkana - Moko complex, 8 to 20 percent slopes 
8 Eden-N ewnata complex, 8 to 20 percent slopes 
13 Enders stony loam, 3 to 20 percent slopes 
26 Moko-Rock outcrop complex, 15 to 50 percent 
slopes 
36 Nella - Enders stony looms, 20 to 40 percent 
slopes 
37 Nella-Step rock complex, 8 to 20 percent 
slopes 
39 Nel la-Steprock-Mounta inburg very stony looms, 
40 to 60 percent slopes 
43 Noark ver y cherty silt loam, 8 to 20 percent 
slopes 
44 Noark very cherty silt loam, 20 to 40 percent 
slopes 

GENERAL NOTES 

SCALE, FEET 

0 250 500 750 1000 

Revision Issue Dote 

DeHaan, Grabs 
& Associates, LLC 
Consulting Engineers 
PO Box 522, Mandan, ND 58554 
[701) 663-1116, FAX: [701) 667-1356 

\---- www.dgaenglneerlng.com 

C&H HOG FARMS 
GESTATION-FARROWING FARM 

SECTION 3 , T 14 N , R 20 W 
NEWTON COUNTY, AR 

FIELD 17 

/"DATE: SHEET: 
MAY 29, 2012 

SCALE: 
, .. = 500' 5 DRAWN BY: 
NAP 

CHECKED BY: 

' OLD 

Fll£ NANE: OS PRO£CT Fll£S/ SYI!NE/HENSON/ CF1l£S/PI.AN 

""" 

~ 



Section G: Signed Manure Application 
Lease Agreements 



C& If !-log Farms 
Newton County, AR May 25, 2012 

SECTION G. SIGNED MANURE APPLICATION LEASE AGREEMENTS 

Signed easements are shown for Fields 1-17. 
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Attachment I 

LAND USE CONTRACT 

I, L 0 re± -t <\ R ,, (., k t Wagree to allow .::3' V( J 0/\ ~J t' i\.5 ° f) 
l.nnd0\\11er i l ,_. Oper<li!O)l o~~·ner 

to land apply waste from his/her H ()c-ftf. I'-:~~ operation located in the ==::::.1/4 of 
r) ( I '-1 ·pe f Operation } 0 l A / IJ.l Scclio1l 

Section _cA __ Io_· _in Township ____ f; ______ and Range o-- 'V in 

1
'/1 Section L Townshifl.:, L ( Range . 
1 l{ <-VIo 'l County to 6 f "~----acres of my propetty located m 

County J~~;ation lot<1l Acreage Available Vlr v./- ' .. County. A description of the areas to be used as land 
County of Application Site 

application sites are as follows: 

Site Y.. Available 
No. Section Section Township Range Latitude Longitude Acreage • 

(, rv~ ~G ts- N ~ow 3 r. W2G -tfS,O(/( 3!..(-,,) 

*A vadable acreage ts the total acreage mmus 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 guide! ines 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 Date 

/) . ..-!1- () j if· 
_@p.J/c'7 '7\ :CJ!2W& 

Landowner Signature 

12 

.. 6-- F} -/ ;;;z 
Date 



Attachment I 

LAND USE CONTRACT 

I,_) h 0 Y\ RlckeHS,agreetoallow J CcSul\ ~(-U\_~Cu/ 
~-Ml ) ~ ~~~ 

to land apply waste from his/her ~-j oa rc, (' &N\ operation located in the=,------,- 1/4 of 
n / I r-<--. .ypeJfOperaiiO!l ·0 ' A. / 1/4 Section 

Section <A <o in Township 0 \, _and Range c2\ 0 V 'V in 
J\ Sect~rn /\ Township g Range 
V l {\A/j:O, 1 County to J ~ -- ____ ac1·es of my property located in 
J\ CounlyffOperation Total Acreage Av<~ilable 

U € cUt of\ County. A description of the areas to be used as land 
County of Application Site 

application sites are as follows: 

Site Y. Available 
No. Section Section Township Range Latitude Longitude Acreage • 

0 \Vf ~(, L5-N -;z.aw :.;s:, ct'J.-.~ --13, 0'71 :A3-g 

*AvaJiab!e acreage tS the total acreage mnlUs buffet 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 Depmiment of Environmental 
Quality. 

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

--------------------------

L r3ddf;:: 5- h -I 1----
Operation Owner Signature Date Landowner Signature Date 

12 



Attachment I 
LAND USE CONTRACT 

I, ·s CA... C e(\ , agree to allow -~---"c:z'-'·-"s'-'c"-'V_;'''-;;--'~~~u.f-:'(('-'."'(o""· '-(!'----
Landowner Operation Owner 

to land apply waste from his/her r VV'I operation located in the =oc-~ 1/4 of 
') ( ( pe ~f9peratam 'I W 1/4 Section 

Section tA_ \;, in Township _£_LV __ and Range ·0- 0 m 

n { ~._.:;'t'c :\ County t~ow"s"'2f J' 7 acres of m;";~~perty located in 'l CountypfOpcratlon Total Acrcngc Available 

I £ vJ :10 f\ County. A description of the areas to be used as land 
County of Application Site 

application sites are as follows: 

Site y. Available 
No. Section Section Township Range Latitude Longitude • Acreage 

n iV t: ~ t 1--11\/ 9--0vJ 3S', "!0 I -1~,027 38.·7 
G\1\.J sw ~'+ i~rJ ;f.ovJ 

"-'tO Sf ·j 0 If: rV d-Ow 

*Available acreage IS the total acreage mmus buffer zone areas. 

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

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

Operation Owner Signature Date Date 

12 



Attachment 1 

LAN!) USE CONTRACT 

f{c_LJJ,o f\ . agree to allow Cf cd a 1\ i-/ e !\ .S <:J 
Landowner ~ Opcliltion Owner 

to land apply waste from his/her_____ r ec ( M operation located in the ___ l/4 of 
'} f { :.--" Ty - )fOpcration !.'4 s,~ction 

Section_"':'-_"'::_ in Township __ S_I_ ______ and Range ___ 2_0_0! ___ in 
I{\ , Section J Town~hip . Range 

___1/_jj'_~jQ(L ___ Cowllv to 'f/ , vJ acres of my properly located in 
County ofOpcr,~tion Total :\cn.:age :\vailahlc 

V\ e (,J'bCJO County_ A description of the areas to be used as land 
County of Application Site 

application sites are as follows: 

Site y; Available 
No. Section Section TO\\·nship Range Latitude Longitude Acreage • 

l 5'vJ :zs- 10- IV '),Ow J ,S,~, ~ 17 -Cfj,OS'S {~,(, 

'1. .)w ~s- {{'(\) ')Ow Js'·'l/ G -q)_00:.< /7.0 
y !Vw 3~ 1r-tV :+-Ow 3S',41Lf - 'i3 ,0&/_ g, g 

"'A\'mlable acreage ts the total acreage mmus huflcr zone areas. 

lam also aware that the land applicator or the 0\mer 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 satislied when applying waste to my 
land: 

------------------------------------

J!i:_j_Q r1 ;-/ 'P/1 s 0/1 

Operation Owner Signature 

--------------------

."L.21- 1':2 
Date Lando\v11er Signature 

12 

)--21-1,~ 
Date 



I 
LAND USE CONTRACT 

I, _(~_CL_Lu rvt 0 ~ e, /[ , agree to allow ,:) teS 01! 
Opcra!.!on Owner 

to land apply waste from his/her - o G qfl <!VI operation located in the "C'C"'C"~ l/4 of 
bodow .. oj ~ F 

n G . T 'PC of Operation n j . ) li<l Section 

Section,_"\, __ in Township IS' and Range ~ 0 vv m 

·-~V/ f :l~------- County t~o~~n~:~~
11 

__ .. ~/ 4 " ·3 acres of m;a~~~:)perty located in VI County of Operation rotal.\crcJgc .-\\'aitablc 

_.!,-',::e<::!_±(211 Countv. A description of the areas to be used as land 
County of Application Site 

application sites are as follows: 

Site Yi Available 
No. Section Section Township Range Latitude Longitude Acreage • 

7 rv'E '2(, IS' !'tl ;) () vJ ,..) s-A 'X.< -C\s,O G 7'-1<5 
cAf\J. SE 

* Avmlablc acreage 1s U1e total acreage mmus but fer zone arc<>s. 

Attachment I 

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 Arkm1sas Department of Environmental 
Quality. 

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

,~.J/l -Sc ''7 !-1 e 1?' o ~~------
Operation Owner Signature 

~ .. Lando\\ 11e 
£ :rfiJPt,e_Lf --s - ~ 1- 1 =< 

ignature V Date 

12 



Attachment 1 

LAND USE CONTRACT 

I, C k,o.( [<I ~o~n§(t.YJ f ~ ~ ( I \tee f 0 I) 0H.~o:.'c,:,;, II 
to land apply waste from his/her operation located in the 1/4 of 

!) peration {) ) 
1 

! . 1/4 Section 

Section ·"' C::: in Township and Range if.- C vv m 
if) f) . ~ec~or :..-...... !' Townshir :-- Range 

___LI'_j_(_:S<-"-'~~:_f!..:'~~,_,l-.-__ Cmmty to 0 ') ' ~ acres of my property located in 
C'..ountyo~Operation Total Acreage Available 

/[) f ,,_.., t-o n County. A description of the areas to be used as land 
County of Application SitE;: 

application sites are as follows: 

Site 1-> Available 
No. Section Section Township Range Latitude Longitude Acreage· 

:s Iw :f.s- {~V ;;?ow s~q r 8 -q<,,O&£"' {3, c; 
g !\/E. :1.r- IS'"" tV ?-.o v--~ 3s:qt4- --'i),6/J ls,-,c-
q IVE :ss- ts-JV d--ow :>s-:q 11 ---{j )b(/l 41- 1 
!0 Nr:. ~s- I -r- tV ;;tOW J,;,-A IO ---45.15 71 :n" ~ 

* Avrulablc acreage 1s the total acreage mmus 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_ 

1n addition to these guidelines, the following requirements must also be satisfied when applying waste to my 
land: 

__ ___..,.2;_/)>u ') lf-t 'tUI.I'

Operation Owner Signature 

(0~?-'-1-1) 
Date 

Cb~ W ~J...dl/ 
Landowner Signature ~(-

Jo-ru I 
Date 

12 



LAND USE CONTRACT 

I, c~o,cltS WI C(xif>d!be{tagree.toallow ~ C'.Son ~~fr\);01\ 
Landowner r I ,..... Opcution Owner 

to land apply waste from his/her o · ~ v. (W) operation located in the 7,-;c~= 1/4 of 
!) / . :r of Operation "} 

0 
VJ l/4 Section 

Section A 6 in Township ! !) /1/ and Range t7' m 

Vl-e :'1"0 f\ _ Cotmty t~ow.,.hiP" 0 \ ,c; acres of rr:·~~~perty located in 
J(\ e('AJ:u:ty~f

0
0pention Total Acreage Available 

__LI'::-'· ':-v':o:-~-:c.i~-'+~=--- Cotmty. A description of the areas to be used as land 
C()unty of Application Site 

application sites are as follows: 

Site I> 
No. Section Section Township Range Latitnde Longitude 

I] SvJ 5f" ts- {') ;),Ow ss- qo?, -Gi3ln0 
~1\.J s~ 3s- l,r-1\) ?-ow 
Ctn J nw ')_ l<+N ')OvJ 

tAf\d nf- ?_ 14 [\/ 2r;w 
* Avru.lablc acreage lS the total acreage mmus buffer zone arc.."'lS. 

Available 
Acreage· 

0/,0 

Attachment I 

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 requirement~ must also be satisfied when applying waste to my 
land: 

-{ /ho·; ft·t"-'C'-" 
Operation Owner Signatnre 

(0-'}'-!-11 
Date 

Cb~ w~~ 
Landowner Signature ~~-

JD-d.'t-1) 
Date 

12 



Attachment 1 

LAND USE CONTRACT 

I, gcztbet{,~ /t.._f l-c \/ -~agreetoallow ::J 4SQ!l fieflSOf] 
Landowner / I I Operation Owner 

to land apply waste from his/her ~ Fo.C0'1 operation located in the ____ l/4 of 
rJ ( _ f{f9paabon l/4 Section 

Section __ A_'Q_· _in Township / IV and Range 9 0 Uv' m 
I() Section Town.sh~ Range 

__ V \ e vv T 01\ County to (, 3, , 4 acres of my property located in 
County of Operation Total Acreage Available 

VJ e ~tvA __ County. A description of the areas to be used as land 
County of AppliCOition Site 

application sites are as follows: 

Site \4 Available 
No. Section Section Township Range Latitude Longitude Acreage • 

I \ Vlw 30~ IS' f\1 'JO vJ 3S: C{ lO -tf5/J7Lc 9-0. ( 

t\lld Y'lE - 35" ts-,v ;+ow 
\l_ SE ") ,:,~ 

,_) tS'I\J ·:+ow sS:C{o I -Gi 3 /)(;q ?3,? 
ltf sw 16 t {,- !V A Ow 3S:C(6S- -'{5P72 /J,O 

• A vallable acreage IS the total acreage tum us buffer zone areas . 

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

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

!l/1/11 __ 
Operation Owner Signature Date 

l2 



Attachment I 

LAND USE CONTRACT 

1, ~CAf'boJc\ {-/~f/{y ~agreetoallow Tasoi\ 1-le!lSO~'\. 
Landowner / ! l F Operation Owner 

to land apply waste from his/her ttc9 'L :: lA (' ,!VI operation located in the=,--,~ 1/4 of 
(j / '-~ ofOpetation r; l/4 Section 

Section cA_ ID in Township UC (I) and Range 17'0 M/ m 

V\ Scc~on Township Range 

evJ ion County to 7 «{, b acres of my property located in 
CoUllty ofOpd"ation Total Acreage Available 

tJ e vJ to!\ ___ County. A description of the areas to be used as land 
CJunty of Appli~tion Site 

application sites are as follows: 

Site \4 Available 
No. Section Section Township Range Latitude Longitude Acreage· 

1(:, AI\ ']_ !if rv ~ow 3S-,gqy, -Cf:?,.o]G )q,G 
4/lJ S2. J l!f rv ;;<_ 0 vJ 

*Available acreage 1s the total acreage mmus buffer zone areas. 
' 

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

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

5 J/>,>1 fi-r n ( ov'\ 

Operation Owner Signature 
JJllllJ 

Date 

12 



Attachment l 

LAND USE CONTRACT 

l, c ( (\ y f l c r ,'n e.J , agree to allow J' Cc son l-/ t' 1\~ 0 () 
( Landowner ~-~ ~ OperationOwner 

to land apply waste from his/her l CJ $iJf-·A ( '"" operation located in the ___ 1/4 of 
'/ ( _ OIV'nltron \ 1 114 Section 

Section "" '0 in Township / ~ - ·-- and Range J 0 lA/ m 
Sec:tion + Township Range 

___ )!J..LwO n Collllty to G \ acres of my property located in 
County ?f Operation Total Atte.tgc; Ava.ilabl.e 

V\ e vJ to I) County_ A description of the areas to be used as land 
County of Application Site; 

application sites are as follows: 

Site y.; Available 
No. Section Section Township Range Latitude Longitude Acreage 

. 
~~ )V vv ~ 1 Lf rv 2.ow 3S:81G -~'3,07g G'/ 

• Available acreage ts the total acreage mmtL<>. buffer zone area<> . 

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 Date 

12 



LAND USE CONTRACI 

I, 1\Mb cALf{;wn<.< 14 (A t~-~ agree to allow J ,;J () f1 ~~•;;=~ /( 
to land apply waste from his/her . H O(L F cd 1'1" operation located in the 1/4 of 

V T~ofO ation 114 Section 

Section i!:: I in Township A 0 pa and Range m 
Section ToWn.'lhip Rauge 

·===c--·:c---County to acres of my property located in 
County of Operation Total Acreage Avaibble 

County. A description of the areas to be used as land 
Cow1ty of Application Site 

application sites are as follows: 

Site v. Available 
No. Section Section Township Range Latitnde Longitnde Acreage 

. 

• Avrulable acreage JS the total acreage mmus buffer zone areas . 

Attachment 1 

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: 

:)JI>c"1 (-/-en C(ii\ 

Operation Owner Signature Date 

.._,./ 

12 



Anachment 1 
LAND USE CONTRACT 

1, g ~· ll \f F, ( h e q + ~ " "" ~ "!,>ree to all ow _J_::__a_:· S:_:O~fl~~~~ f-~f\_;,:5:'..::. 0:::_11~--
f Landowner I' I r--:- Operation Owner 

to land apply waste from his/her 1 OL I 4 f' VV\ operation located in the =~_1/4 of 

r 
(_;JjW;,, ofppo-ationand Range {) 0 (._~ I ill 1/4 Section 

Section ~~- in Township -1 .. V if'. v 

1/\ 

Section}-- Township R.mge 

--1L-1--\e~,~A/L-:LJoli2--' uO~--- County to acres of my property located in 

V\
' ('...aWltyofOpen;tion TotaLAcreageAva.ilabk 

_ e v-/ t n ,:'\ County. A description of the areas to be used as land 
C'.ounty of Application Site 

application sites are as follows: 

Site \4 Available 
No. Section Section Township Range Latitude Longitude Acreage 

. 

* Avmlable acreage IS the total acreage mmus buffer zone area...;;. 

I am also awate 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: 

-----------------------···---·-·---·-··-·--

/I·(·;)(Jjl 

Operation Owner Signature Date Date 

12 



Section H: Soil Test Reports 



C& I-f !fog F(mns 
NeH'fon County, AR 

SECTION H. SOIL TESTS REPORTS 

May25, 2012 

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



UlA.. UNIVERSITY OF ARKANSAS JASON HENSON Client ID: 8706881318 

HC 72 BOX 10 

DIVISION OF AGRICULTURE MTN JUDE/\ AR 72655 

Date Processed: 2/17/2012 

Cooperative Extension Service Field 10: 1 

Acres 23 
Soil Analysis Report 

Lime Applied in the last 4 years: No 
Soil Testing And Research Laboratory Leveled in past 4 years: No 

Marianna, AR 72360 Irrigation: Unknown 

http :11\WIW. u a rk. ed u/de p ts/ soilte st 
County: Pope 

Lab Number: 36722 
--~----- ... ~---~~----

tile Ut!i>"CfS'IY o! Aownsas IS c1n cqu,>! op!)or/u;lll:i/rdftrm(;Iive ,x;!ion ms!,!u!ion Sample Number: 93'1074 
.. 

1. Nutnent Avatlabtl!ty Index 2. Soil Properties 
_·_.·· 

Nutrient -•••• _ •..•• 
1--··-> -COnCC'ntratioh -- S?I(T-~S_t:L"~v-~1 - .·._ I >-·i•-·- .. ·-·-···-·-·· "-···.-··········· cc.: )-----·Va'luo•··-•••·· ~ :::p))irj_:::-··y [<·-- lb/acre · (Mehlich3l 

p 83 166 Above Optimum Soil pH (1 :2 soil-water) 6.6 ---

K 191 382 Above Optimum Soil EC (1 :2 soH-water) umhos/cm 

Ca 1397 2794 .. Soil ECEC 1'1 cmolc!kg 

Mg 114 228 -- Organic Matter (Loss on Ignition) % 

SO<-S 16 32 .. Estimated Soil Texture Silt Loam 

Zn 4.4 8.8 --
Fe 123 246 --

Mn 205 410 --

;:;> c i~> Cu 1.0 2.0 -- 1.--.••.>•_•-···•··.·.····-·-••i· ;<········-·······•-•- ~~:···---- -.. 0 .··>•·•·•··•·-··-··--·-··•- ..•. _ .. -... _.•tif"}~)_.·• iC)i 
8 0.0 0.0 -- Total Ca Mg K Na 
N03-N 24 48 -- 77.2 63.6 8.7 4.5 0.5 

3. RecommendatiOns (Notrce. State and/or federal nutnent manGgement regulutrons may supersede these agronomrc recommendatrons.) 

········i{._'.--•. ·.-.• _ ...•..•. _ .. _._._.)'_.f •... _._·_.· __ c,~~/.-•·•·· /-·•·-··._·._ .••.••••..••••.•.•. _.•·••••··-··--• .••..• > I < fol I ~t't~o<j ~2<) so4s 1•ln<l-)s1;fi~$i 
Last Crop Pasture (207) ----- ---- - - - - -- - lb/acre - - - -- -- - - - - - -- -- -

Crop 1 warm-Season Grasses (MNT) (207) 60 0 0 0 0 0 0 

Crop 2 warm-Season Grasses {MNT) {207) GO 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 htgher production, topdress an additional 
60 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 

5. Crop 2 Notes: 
Apply the recommended rates of N, P, <Jnd K, in spring when night temperatures me> 60 degrees F for 1 week. For higher production, topdress an additional 
GO lb N/Acre after every 4 to 6 vveeks of gr<Jzing. For fail gmzrng opply 50 lb N/Acre in early August. Do not apply N after September 1. 

6. Crop 3 Notes: 



UJf\.. UNIVERSITY OF ARKANSAS JASON HENSON Client 10: 8706881318 

HC 72 BOX 10 

DIVISION OF AGRICULTURE MTN JUDEA AR 72655 

Date Processed: 2/17/2012 

Cooperative Extension Service Field ID: 2 

Soil Analysis Report Acres 20 

Lime Applied in the last 4 ye;.us: No 

Soil Testing And Research Laboratory Leveled in past 4 years: No 

Marianna, AR 72360 lrngation: Unknown 

http:! /www. u ark. ed u/ de p ts/so iltest 
County: Pope 

Lab Number: 36723 
Tr.o Ui>lvorstly of Arkansas is an equal opr;oJta:li/yiaffimwt:v<J 3c/ion ms/1/l!'!On Sample Number: 931075 

.. 
1. Nutnent Avatlabiltty Index 2 Soil Properties 

!·.······· • i-),;je;~ni ··.·.··. 
. :·:::-·con-c·ent'i8tidn: · ·- _:::--

·.· ~?il)est.Levi;l •..•.•.••• 

<·························! 

...... ·i;._ ; , .•.•. <~-· i•ii:;)•ui;;;~···•··•••· < 
I· 2•• ·• .. ·:: -'ppl_n :·-:· <: __ lb/acr~-:_- ··.:•< <• • • (l\1ehli.o.h;3l. •· , 

p 72 144 Above Optimum Soil pH (1 :2 soil-water) G.G ... 

K 224 448 Above Optimum Soil EC (1 :2 soil-water) umhos/cm 

Ca 1247 2494 -· Soil ECEC 10 em ole/kg 

Mg 90 180 .. Organic Matter (Loss on Ignition) % 

S04-S 15 30 ·- Estimated Soil Texture Silt Loam 

Zn 3.5 7.0 .. 

Fe 96 192 -· 
Mn 235 470 .. 

Cu 0.8 1.6 .. 

i··.···················)i <( 
.... , ....... •..•.. _.;c.;T• •··• 

B 0.0 0.0 .. Total I Ca Mg K Na 

N03-N 31 62 ·- 75.3 I 61.6 7.4 5.7 0.6 

Crop 2 Warm.Se3son Gmsscs {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 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 

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

6. Crop 3 Notes: 



UtA.. UNIVERSITY OF ARKANSAS 
· DIVISION OF AGRlCUUURE 

Cooperative Extension Service 

Soil Analysis Report 

Soil Testing And Research Laboratory 

Marianna, AR 72360 
http://www.uark.edu/depts/soiltest 

------ ···-----~--- -~--------~- --~---~---

Tho U:l!versily of J\rk;m~e<s h; ;~n equal opport(:mtyl,1ffrrma!:w: action 111S~I/U!,o:; 

.. 
1. Nutnent Ava!labJiity Index 

:.·.· ..••••..•• ~· :e;, : • ···••• Conc~nfra···.t·i·o· ... ".· .. ··.·.• ... ···.··•· •... <•: '"'!;.':'i.:. :• : .lblacre:· 

p 42 M 

K G5 i30 

Ca 3329 6658 

Mg 59 i i8 

S04-S ii 22 

Zn 6. i 12.2 

Fe 95 190 

Mn 152 304 

Cu i.6 32 

B 0.0 0.0 

N03-N iO 20 

· ·s:_Oi_.Lt~·~t-~-~:~,~i 
<.(M~hlii;h.~l::· 

Optimum 

Low 

JASON HENSON 

HC 72 BOX iO 

MTN JUDEA 

Date Processed: 

Field ID: 

Acres 

Lime Applied in the last 4 years: 

Leveled in past 4 years: 

Irrigation: 

County: 

Lab Number: 

Sample Number: 

2 Soil Properties 

..•... : .............. ·.•·· 
Soil pH (1 :2 soil-water) 

Soil F.C (1 :2 soil-water) 

SoH ECEC 

Organic Matter (Loss on Ignition) 

Estimated Soil Texture 

·.·····•· ...•..•• ( <i ·; 
Total 

89.7 

Ca 

85.8 

Client ID: 870688i3i8 

AR 72655 

2/i7/20i2 

3 

30 

No 

No 

Unknown 

Pope 

36724 

93W76 

7.5 

umhos/cm 

i9 cmoldkg 

% 

Silty Clay Loam- Clay Loam 

Mg 

2.5 

K 

0.9 

Na __ 

0.4 

3. RecommendatiOns (Not1ce. State and/01 federal nutnent management regulations may supersede these agronomic recornmendat1ons.} 

1·.•••: C. -······• ... ·•·········•·.·•···.···•···•······· ··.·•••····•·····•·····. r:;rop .......... • .• /,.: /·/•···•.·••··•···········•I.)·••···• •·•·•········ 
-/& , i1"~29j ... •.• sll1'!q•• •• • ··· •. ·. 6 ''!!~· 

Last Crop Pasture (207) ----- - -- ---- -- - - lb/acre - -- --- - -- ---- -- --

Crop 1 Warm-Season Grasses (MNT) (207) 60 0 i iO 0 0 0 0 

Crop 2 Warm-Season Grasses (MNT) (207) GO 0 i iO 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 lligher production, topdress an additional 
GO lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 
If S def1c1ency has occurred previously on tt11s field apply 20 lb S04¥S/Acre. 

5. Crop 2 Notes: 
Apply the recommended rates of N. P, and K, in spring when night temperatures are> 60 degrees F for ·1 week. For higher production, topdress an additional 
60 lb N/Acre after every 4 to 6 weeks of grazing. For fall grCJzing armly 50 lb N/Acre in early August. Do not apply N after September 1. 
If S deficiency has occurred previously on this field apply 20 lb S04-S/Acre. 

6. Crop 3 Notes: 



U
~f A. UNIVERSITY OF ARKANSAS 
:'J.L\_ DIVISION OF AGRICULTURE 

Cooperative Extension Service 

Soil Analysis Report 

Soil Testing And Research Laboratory 

Marianna, AR 72360 
http :1 lvrww. u ark. ed u/ de p tstso i ltes t 

1. Nutrient Availability Index 

I'· .. <, .· I:.·.·· · ·,<:·:ci::rtid~htiatiOii:::-.·:: : -_:;:~o:h·:~:~st_: c-e·v~ ~--~:; :_:;_:;;·-:_, __ 1··, .•..•..• ·;"'''0''\: •.·.' 1·.·.,:·ppll1 ·'l'·••lp/acr~ · ··<(Mehlich 3)/ 

p 50 100 Optimum 

K 120 240 Medium 
Ca 1230 2460 --
Mg 118 236 ... 

S04-S 12 24 --
Zn 2.7 5.4 --
Fe 135 270 --
Mn 46 92 --

Cv 0.7 1.4 --

8 0.0 0.0 --
N03-N 15 30 --

JASON HENSON 

HC 72 BOX 10 

MTNJUDEA 

Oate Processed: 

Field !D: 

Acres 

Lime Applied in the last 4 years: 

Leveled in past 4 years: 

Irrigation: 

County: 

Lab Number: 

Sample Number: 

2 Soil Properties 

·.·.·.••fo\L'•·.:..:.~c:.;;;·, ··•·.:•·· ••·• '~ <&••·· -' ' :.. ' 

Soil pH {1 :2 soil-water) 

Soil EC (1 :2 soil-water) 

Soil ECEC 

Organic Matter (Loss on Ignition) 

Estimated Soil Texture 

Client ID: 

AR 

2/1"1/2012 

4 

13 

No 

No 

Unknown 

Pope 

36725 

931077 

;· .,.,;,,;., , ... 
5.6 

12 

8706881318 

72655 

······h;,;~ 
---

urnhos/cm 

cmolclkg 

% 

Silt Loam - Silty Clay Loam 

!······> >········· 
iL I ' .. ,.,.,c;;r.F.' ~ 

Total Ca Mg K Na 

62.5 51.3 8.2 2.6 0.4 

3. Recommcndattons (NotJce: State andfor federal nutncnt management regulations may supersede these ogronom1c recommendations.) 

60 0 60 0 0 0 4000 
Crop 2 Warm"Season Grasses {MNT) (207) 60 0 60 0 0 0 4000 

Crop 3 

4. Crop 1 Notes: 
Apply the recomn1ended 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 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 
If S deficiency has occurred previously on this field apply 20 lb S04·S/Acre. 

5. Crop 2 Notes: 
Apply the recommended rates of N. P, and K. in spring when night temperatures are> 60 degrees F for 1 week. For higher production, topdress an additional 
60 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 
If S deficiency 11as occurred previously on thiS ftcld tlpply 20 lb S04-S//\crc. 

6. Crop 3 Notes: 



U.tf\.. UNIVERSITY OF ARKANSAS JASON HENSON Client ID: 8706881318 

HC 72 BOX 10 

DIVISION OF AGRICUlTURE MTN JUDEA AR 72655 

Date Processed: 2/17120•12 

Cooperative Extension Service Field ID: 5 

Acres 40 
Soil Analysis Report 

Lime Applied in the last 4 years· No 

Soil Testing And Research Laboratory Leveled in past 4 years· No 

Marianna, AR 72360 Irrigation: Unknown 

http :1 lvvvvw. u ark. ed u/ de p ts/ so i!tes t 
County: Pope 

Lob Number: 36726 
···----~--

Tll9 Umversity or A1kansas !$ at1 equa: oppm!un.'t)'ltJff,rmo!ive ac1ion ins!i/(lf,on Sample Number: 931078 
.. 

1. Nutnent Avatlabtilty Index 2 Soil Properties 

. .Nu'"·c: ····•···•• 
-: .·:-_ _. c d nc·e rl'traiion>.·:<.- :. _- $?ff:t~~:st_~-~-~\~~-,::\'·~·-,; I.•······<Y;; ···.·;( .. ,,. 1·'7: ' '] ~ ·~"-7''':_ .•. l········•f'p[ll_/·• ··)·191~¢re• •... (Mehlic~ 3) 

p 65 130 Above Optirnurn Soil pH (1 :2 soil-water) 6.7 ... 

K 108 216 Medium Soil EC (1:2 soil-water) urnllos/cm 

Ca 2507 5014 .. Soil ECEC 17 cmolcfkg 

Mg 118 236 -· Organic Matter (Loss on Ignition) % 

S04-S 12 24 .. Estimated Soil Texture Silty Clay Loam- Clay Loam 

Zn 6.1 12.2 .. 

Fe 134 268 .. 

Mn 128 256 -· 
., ..•.• lo/ol,t >F Cu 1.7 34 .. ... •. ·'•·•'J\·••····-·~y.§~tir. ... 

B 0.0 0.0 ·- Total Ca Mg K Na 

N03·N 15 30 82.2 74.4 5.8 1.6 0.3 

Crop2 Warm-Season Grasses (IVINT) (207) 60 0 60 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 ::o 60 degrees F for 1 week. For higher production. topdress an additional 
60 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 
If S deficiency has occurred previously on this field apply 20 Jb S04-S/Acre. 

5. Crop 2 Notes: 
Apply Hle recommended rates of N, P, and K. in spring wJ1en night temperatures are> 60 degrees F for 1 week. For higher production, topdress an additional 
60 Jb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N nfter September 1. 
lf S deficiency has occurred previously on this field apply 20 lb 804-S/Acre. 

6. Crop 3 Notes: 



Ult\.. UNIVERSITY OF ARKANSAS 
JASON HENSON Client lD: 8706881318 

HC 72 BOX 10 

DIVISION OF AGRICULTURE MTNJUDEA AR 72655 

Date Processed: 2/17/2012 

Cooperative Extension Service Field 10: 6 

Acres 40 
Soil Analysis Report 

Lime Applied in the last 4 years: No 

Soil Testing And Research Laboratory Leveled in past 4 years: No 

Marianna, AR 72360 Irrigation: Unknown 

http ://V\1\N\N. u ark . ed u/ dep tsr'so i!te s t County: Pope 

Lab Number: 36727 
-~----- ····-· .. --------- ·······------

Tho Um~ersi/y nf litkJnsas rs an f.H/(I<J/ opportur.tty!affrrmai!VC. action ins!,biloll Sample Number: 931079 

1. Nutrient A 'Y Index 2. Soil Properties 
I. . . · .. ·.•;, .\ •.• · s~~;;:~jh~lel ; r··-~:··•-···--.• ·_.-._ .• Y<c. ;c,_c•··· 3 /;': 

. . . : .•... . /·-' :!"~-'-~' ... : .. r~·~c> 
•· : :. . . . . . . · ... 

IP 76 152 Above Soil pH (1 :2 soil-water) 6.2 ··-

IK 136 272 """' 
Soil EC (1 :2 soil-water) umhos/cm 

1 Ca 876 1752 Soil ECEC 8 cmoldkg 

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

I S04-S 13 26 .. Estimated Soil Texture Silt Loam 

lzn 2.1 4.2 .. 

I Fe 128 256 --
Mn 188 376 

Cu 0.5 1.0 -- . . ; .' x· ;c-......•.•• ·'-.'~1·-· > Y.: ···••·•·····sc-·i<< 
B 0.0 0.0 Total Ca Mg K Na 

N03-N 15 30 -- 67.8 56.4 6.3 4.5 0.6 

3. {Notice: State and/or federal nutrient management regulations may supersede these agronomic 

} <;. --r•. -: ••....•. _. , >·• .. .• -: > \ •.. .:. ···-• • ••.. c :.• .. • ~/Y'I>•• .. · .. ,·.1-·f'-'~-~)1' Zl} .fi13··•·: I. '· •· :.::r .•:••::.. •·. ... :.- . 
Last Crop Pasture (207) • - - -- --- -- - - - - -- lb/acre -- - -- - - - -- - - -- - --

Crop 1 Warm-Season Grasses (MNT) (207) 60 0 0 0 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 
GO lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb 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 wtlen nigt1t temperatures are> 60 degrees F for 1 week. For higher production, topdress an additional 
60 lb N/Acre after every 4 to 6 weeks of grazing. For fal! grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 

6. Crop 3 Notes: 



Ul_L\ UNIVERSITY OF ARKANSAS JASON HENSON Client ID: 8706881318 

HC 72 BOX 10 

DIVISION OF AGRICULTURE MTN JUDEA AR 7265.5 

Date Processed: 211712012 

Cooperative Extension Service Field !D: 7 

"150 
Soil Analysis Report Acres 

lime Applied in the last 4 years· No 

Soil Testing And Research Laboratory Leveled in past 4 years: No 

Marianna, AR 72360 Irrigation: Unknown 

llttp://www.uark.edu/depts/soiltest 
County: Pope 

Lab Number: 36728 ·-------·-
Tile :Jni;•ers1~y of Arkan~as is an <:<fu.~l (;f)p<)d(u;,f_w(lf,'lw:<l!ivc ,J:;!r<:~rl illsfdu!ron Sample Number: 931080 

1. Nutrient • -" ny Index 2. Soil Properties 
r . ..:.;c::c~r .. -.. _ . 

1 <roil r I ~jji' i / ;············,···· / i rc> •c;.:"·• I . i• I • .. ? ... , ... < ) i•.·.• ppmc-:-F '""· 
I < ; ; ~!. 

IP 178 356 Above Optimum Soil pH (1 :2 soil-water) 6.3 ---

IK 207 4 i-4 .Ab;~;;:;= 
' 

Soil EC {1:2 soil-water) umhos/cm 

rca 1228 2456 -- Soil ECEC 11 em ole/kg 

IM9 154 308 -- Organic Matter {loss on Ignition) % 

rso.:s --,-:;- 28 -- Estimated Soil Texture Sift Loam 

'Zn' --;:,-s 29'0 --
··r:; 2i8 436 --
~ IGS 336 -- I X<i(' •.•.• , • . cz,· ···•-·-,··~:; ····•··-···••···•··· ···•·'';~)"l)•f!i~c· .c•s.;.j .t.~. leu 32 6A --

Is 0.0 a-:o -- Total Ca Mg K Na 

I N03-N 12 24 '- 72.8 55.7 11.6 4.8 0.7 

3. Recommendations (Notice: StCJtc nnd/or federal nutrient management regulations may supersede these aS~I I 

~---~-----···- ..•. -. ·Srol',;;••-.·}i .····-••·•····_· •··•··•···· .•. • .. _ .. • I·•·•·······N••-•·•''·•1••••-·•·-~·~t'~YI··•••' ~2o ,j···<%949-i•.·•l•s···zD······I·•-•·. 
,uffi.;_ .•. 

···•'1"2 ..... 
Last Crop Pasture (207) - -- -- - - - - - - --- -- lb/acre - - · --- -- --- ---- --

Crop 1 Warm··Season Grasses (MND (207) 60 0 0 0 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 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August Do not apply N after September 1. 

5. Crop 2 Notes: 
Apply the recommended rates of N, P, and 1<, in spring when night temperatures are> 60 degrees F for 1 week. For higher production, topdress an additional 
60 lb N/Acre after every 4 to 6 weeks of grazing. For fa !I grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 

6. Crop 3 Notes: 



hf A UNIVERSITY OF ARKANSAS 
r.Jr\.. DlVISION OF AGRICULTURE 

JASON HENSON 

HC 72 BOX 10 

MTNJUDEA 

Client 10: 8706881318 

Cooperative Extension Service 

Soil Analysis Report 

,Soil Testing And Research Laboratory 

Marianna, AR 72360 
http://vvww. ua rk.edu/depts/soiltest 

trient" '"'bhiti"' Index 
ii,;) ;'( 

,. ,i 

92 n, it 

45 90 Very Low 

1948 3896 --

Date Processed: 

Field 10: 

Acres 

Lime Applied in the last 4 years: 

Leveled in past 4 years: 

Irrigation: 

County 

Lab Number: 

.sa~1p_I~ __ Number: 

Soil ECEC 

AR 

211712012 

8 

12 

No 

No 

Unknown 

Pope 

36729 

931081 

12 

72655 

52 104 

8 16 

-- Organic Matter (Loss on Ignition) 

i Soil Texture 

% 

Silt Loam- Silty Clay Loam 

2.1 4.2 --
124 248 

193 386 --

0.8 1.6 ',. __ , ' i,. :.; ,,, ., ... , ...•• ,,,,_,,, .• , 
0.0 0.0 -- Total Ca Mg 

6 12 ·- 83.8 78.9 3.5 0.9 

E<,···-•·•·•.· ;.'.''.', .. _ ,_,,.,.,, •.•. crop<i,_,,.,,•··.·.:.· .. '· ;r'D'iL'··'·•·••···.··.· ...• I·'·•·•···N·' .• ''-,, ..... · ,,, .... , .. -! .• l•.! .. ·_.,_,, __ ·,r···,·r·,•;, ,,, .. ,,_. ,,, .• 1 •• ·.·-····.~n .. ·I' 
~p Pasture (2071_ - -- -- -- - --- - -- -- lblacre - - ---- ------- - ---

>< (Notice: State and/or federal nutrien' """""""'"" I r , may, ; these ""'vnvo.,iv 

1 Grasses (MNn (207) 60 o 160 0 0 0 

'Grasses (MNT) (207) 60 o 160 0 0 0 

,;p 1 Notes: 

Na 

0.5 

:.) 

0 
0 

:~.-: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 
j:·:o;cre after every 4 to 6 weeks of graztng. For falf grazmg apply 50 lb N/Acre in early August. Do not apply N after September 1. 

,.__, has occurred prevrously on thrs field apply 20 lb S04-S/Acre. 

?P 2 Notes: 
.. 'f·E 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 
r~.cre after every 4 toG weeks of graz_ing. For faii grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 

~~'""''ncy has occurred previously on th:s fide &p;.;iy 20 lb S04-S/Acre. 

po 3 Notes: 

.. , 



U,( ;\ UNIVERSlTY OF ARKANSAS 
:l.L\. DIVISION OF AGRICULTURE 

Cooperative Extension Service 

Soil Analysis Report 

Soil Testing And Research Laboratory 

Marianna, AR 72360 
http :1/WIAII.I\I. u ark. e d u/ de p ts/so i ltes t 

1. Nutrient Av,iiRI)ility Index 

ir;'}"· ... __ .---·._.I ~o~ ~- .... ,: .. -.-. iP~:~. ;~~~-~!:cp';;·.-
P 52 104 Above Ont;mum 

K 45 _flO _Very Low 
Ca 2276 4552 .. 

Mg 59 118 .. 

S04-S 9 18 .. 

I Zn 1.6 3.2 .. 

I Fe 121 242 .. 

I Mn 109 218 .. 

I Cu 1.3 2.6 --

1 s o.o o.o 
I N03-N 7 14 --

JASON HENSON 

HC 72 BOX 10 

MTN JUDEA 

Date Processed· 

Field ID: 

Acres 

lime Applied in the last 4 years: 

Leveled in past 4 years: 

Irrigation: 

County: 

Lab Number: 

Sample Number: 

2. Soil Properties 

--.-·,;?.~ ........ ,y Sj ' '•-··.··· .• 
Soil pH (1 :2 soil-water) 

SoH EC (1 :2 soil-water) 

Soil ECEC 

Organic Matter (Loss on Ignition) 

Estimated Soil Texture 

................. ·. 
Total Ca 

858 81.0 

Client 10: 8706881318 

AR 

2/17/2012 

9 
40 

No 

No 

Unknown 

Pope 

36730 

931082 

7.2 

14 

72655 

umhos/cm 

cmoldkg 
% 

Silt Loam- Silty Clay Loam 

Mg K Na 
3.5 0.8 0.4 

3. "~'-v ltions P\IOllce; State and/or federal nutrient management I i rnay ~these agronomic recommendations.) 

<·••-·•·•--.·_.-._·••-._rx.···-· <·-•-•- ·· --···-•·· .-_.. ·_~r.·•----·• .. _-··••·•···•-· \<<) /_•-·•--•··•·••·--~•·-• T~>~ Y••lrt~'-'"I'•·K20 ··-~····- ce" 
Last Crop Pasture (207) - - - - -- -- - - - -- - -- lb/acre -- - --- -- -- - - -- ---

Crop 1 Warm-Season Grasses (MNT) (207) 60 0 160 0 0 0 0 
Crop 2 Warm-Season Grasses (MNT) (207) 60 0 160 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 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August Do not apply N after September 1. 
If S deficiency has occurred previously on this field apply 20 lb 804-S/Acre. 

5. Crop 2 Notes: 
Apply the recommended rates of N, P, and K, in spring when night temperatures are> 60 degrees F for 1 week. For higher production, topdress an additional 
60 lb N/Acre after every 4 toG weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September -1. 
If S deficiency has occurred previously on this field apply 20 tb S04-S/Acre. 

6. Crop 3 Notes: 



Uii\.. UNIVERSITY OF ARKANSAS 
JASON HENSON Client ID: 8706831318 

HC l2 BOX 10 

DIVISION OF AGRICULTURE MTNJUDEA AR 72655 

Date Processed: 2/1712012 

Cooperative Extension Service Field 10: 10 

Soil Analysis Report Acres 35 

Lime Applied in the last 4 years: No 

Soil Testing And Research Laboratory Leveled in past 4 years: No 

Marianna, AR 72360 Irrigation: Unknown 

llttp://wvvvv. ua rk.edu/depts/soiltest County: Pope 

Lab Number: 36731 
--------~--------· 

The un.verSI/; of Ark,1nsas IS an <X/(1.11 oppalil!/11/y/,?lf,tmali\'e ,;a' on instil!1t:cn Sample Number: 931083 
.. 

1. Nutnent Availabiltty Index 2 Soil Properties 

••. <;,J~tnent,. 
.. 

•"-· 

"~i'. .•. I ,:;;;,, ••••••• 
. ..• • ·< "'''·' •·· •.•. • Y"'t'~• •· 1:_:. .. S,iJr •••"•••····••·-• •• ! 

'··· •;···eg••c. I. .. ; .! 
p 69 138 Above i Soil pH (1 :2 soil-water) 6.8 ... 

K 114 228 Medium Soil EC (1 :2 soil-water} umhos/cm 

I Ca 2153 4306 .. Soil ECEC 14 cmolc/kg 

I Mg 99 198 .. Organic Matter (Loss on Ignition) % 

I S04-S 13 26 .. Estimated Soil Texture Silty Clay Loam- Clay Loam 

lz" 3.8 7.6 -· 

I Fe 157 314 -· 
Mn "135 270 .. 

/iT···•·-·••··si"• ..•. z:~ .•.....• Cu "1.3 2.6 
., ....... ... 

B 0.0 0.0 .. Tolal Ca Mg K Na 

N03-N 132 264 .. 82.7 744 5.7 2.0 0.6 

3. · i · Stale and/or federal nutrient """' I i ""may ou"eroeue these""' i i 

·.·· +I······••:·.········•.··········-·············•'·.••-••·· .. ·.x·•·•·J.cidr· •.. •.·-•··.· .· .... · .. ··. ·,_ .. ·"•·.\····•• >.··················.•··•• ····:·, ~··J;';(P:~P~-·~··••·······• 1· •. ·•••·· ~ls~-.l~r 
Last Crop Pasture (207) ••....•••••..... lb/acre • · · • · · · · · · · · · · · · • 

Crop 1 Grasses (MNT) (207) 60 0 60 0 0 0 -0 

Crop 2 ' Grasses (MNT) (207) 60 () 60 0 0 0 0 

Crop 3 

4. Crop 1 Notes: 
Apply the recommended rates of N, P, and K, in spnng when night temperatures are> 60 degrees F for 1 week. For higher production, topd1ess an additional 
60 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 

5. Crop 2 Notes: 
Apply the recommended rates of N, P, and K, in spring when night temperatures are> 60 degrees F for 1 week. For higher production, topdress an additional 
60 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September ·t. 

6. Crop 3 Notes: 



UJL\. UNIVERSITY OF ARKANSAS JASON HENSON Client !0: 8706881318 

HC 72 BOX 10 

DIVISION OF AGRICUlTURE MTN JUDEA AR 72655 

Date Processed: 211712012 

Cooperative Extension Service Field lD: 11 

Acres 20 
Soil Analysis Report 

Lime Applied in the last 4 years: No 

Soil Testing And Research Laboratory leveled in past 4 years: No 

Marianna, AR 72360 Irrigation: Unknown 

http: f !vvvvw. u ark. e d u/ de pts/ soiltest 
County Pope 

Lab Number: 36732 
·--~--~-----------

Tile Urtive,sily of Arkansas IS En IXJih1f oppo,tum/ylaff;rrm.J!it'e acloon ;.~s:itu!ICf! Sample Number: 931084 
.. 

1. Nutnent Avatlabtlity Index 2 Soil Properties 
.·. .... · .. ····. ··conc·entnitio-n ·,- · · -:·SOif_Test.Lmr~.l .• · § )';f Lo:cq~ •. i• t:;.; •£,? •• !'·· ···.••M~~·£;ic~ Nutri_ent 

!})/acre .. pp_m . (Mellli9tJ.3) · 

I' 51 114 Above Optimum Soil pH (1 :2 soil-water) 5.3 ·--

K 292 584 Above Optimum Soil EC (1 :2 soil-water) umhos/cm 

Ca 737 1474 ·- Soil ECEC 10 cmo!dkg 

Mg 1l0 340 -· Organic Matter (Loss on Ignition) % 

S04-S 17 34 -· Estimated Soil Texture Silt Loam 

Zn 2.9 5.8 --
Fe 132 264 --

Mn 92 184 .. 

~ (c" ·~.;•;; 
Cu 0.6 1.2 -- ··:>;······.· . ,, ... 
8 0.0 0.0 -- Total Ca Mg K Na 

N03·N 46 92 ·- 56.8 35.4 13.6 7.2 0.6 

3. RecommendatiOns (Not1ce. State and/or federal nutnent management regulations may supersede these agronomiC recommendations.) 

_ .•••... ••••• ............... • · ... •, .. / : 'Crop' ! >:;' ~V}< •·.· ~ 'I'·•· l?,c~ .·r ~'·•• ·.·r .. :<.v i;jii:liiirio::•; 

Last Crop Pasture (207) - - - - - - - - --- - - --- lb/acre --- - - - -- --- --- - --

Crop 1 Warm-Season Grasses {MNT) (207) 60 0 0 0 0 0 5000 

Crop 2 Warm-Season Grasses (MNT) (207) 60 0 0 0 0 0 5000 

Crop 3 

4. Crop 1 Notes: 
Apply t!le recommended rates of N, P, and K, in spring when night temperatures are> 60 degrees F for 1 week. ror higher production, topdress an addlllonal 
60 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 ibN/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 wt1en night temperatures are> 60 degrees F for 1 week. For higher production. topdress an additional 
60 !b N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 

6. Crop 3 Notes: 



UJf\. UNIVERSITY OF ARKANSAS JASON HENSON Client lD: 8706881318 

HC 72 BOX 10 

DIVISION OF AGRICULTURE MTNJUDEA AR 72655 

Date Processed: 211712012 

Cooperative Extension Service Field ID: 12 

Acres 30 
Soil Analysis Report 

Lime Applied in the last 4 years: No 

Soil Testing And Research Laboratory Leveled in past 4 years: No 

Marianna, AR 72360 lrngation· Unknown 

t1ttp: I lwww. ua rk. ed u/d e pts/ so1ltest 
County: Pope 

Lab Number: 36715 
-------~--- ·-----

Tho Uruvcmily of Ark;:msM '$ Ml eql!ai opp{Ji/u::itrlafli'rm&live ac!10.1 ins!itm:on Sample Number 931063 

1. Nutrient Availability Index 2. Soil n;, >O 

IJ.<: •···· .... •···· k<-: ---_-: Co!lcentratiori_ -" --- _;_!5_:ci'l i·:T ~st.:~eY~~---· 
'·····.· ' tf> 

......................... 1···-•·.>>\lalpa \•. 1•· >•· ·•tiriiF ;;r.t •.. 
····• ';'~" ·~··-,······•··· -.-_-::·_ Pmf' __ ._, _____ ,: _ _'>:-lb/a·c·r_e__: ->- · (Mehlich 3) 

p 19 38 Low SoilpH(U 6.9 ---

K 5? 104 Very Low Sml EC (1 2 il 

Ca 1173 2346 -- Soil ECEC 9 

Mg 26 52 -- Organ;c Matter (Loss on Ignition) % 

S04-S 8 16 -- I Soil Texture SH! Loam 

Zn 1.6 3.2 --
Fe 101 202 --

Mn --326 652 

Cu 0.8 1.6 -- 1·'.•.•·· /············> ci~s •• ;'7~-, ~-. ,!:.·.•· .................. !? ~ .1i• 
8 0.0 0.0 -- Total Ca Mg K Na 

N03-N 12 24 -- 71.5 66.9 2.5 1.5 0.6 

3. Recommendations (Not1ce. State and/or federal nulnent management regu1atwns may supersede these agronorn1c recommendations.) 

I , .................... , •.••.. ·.·••· ·.··. •. ~rop <<>········.··· r •. · ......••...•... L\ IN I . ~ ,j ..•..•.. K2~·.·••··.1t.r:9?s •. ·•·.l \ ·z~N·;I•••••··.•·. 
Last Crop Pasture (207) -- -- - -- - -- - -- - - - lbiacre --- -- -- - -- ---- - --

Crop 1 Warm-Season Grasses (MNT) (207) 60 70 160 0 0 0 0 

Crop 2 

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 lb N/Acre after every4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 
If S deficiency 11as occurred previously on this field apply 20 lb S04-S/Acre. 

5. Crop 2 Notes: 

6. Crop 3 Notes: 

• •• 



Uif\. UNIVERSITY OF ARKANSAS JASON HENSON Client lD: 8706831318 

HC 72 BOX 10 

DlVISION OF AGRICUlTURE MTN JUDEA AR 72655 

Date Processed: 2/17/2012 

Cooperative Extension Service Field 10: 13 

Acres 60 
Soil Analysis Report 

Lime Applied in !!10 last 4 years: No 

Soil Testing And Research Laboratory Leveled in past 4 years: No 

Marianna, AR 72360 Irrigation: Unknown 

http://www.uark.edu/depts/soiltest 
County: Pope 

Lab Number: 36716 - ---------·-
1 he Umver~1ry of Atkam;es 1s an cot, a: opJ)c;rtunr/y!(l{firmat!Ve flclion insli/(1/ion Sample Number: 931064 

'' 1. Nutnent AvaJ/abJ!Jty Index 2 Soil Properties 

li"'~u'flHrf 
., > i'i ' ,,:'··?> • I:·•> • ~···-- . \; __ ., ~-~-;'"'' ··-··--·-_ .•. _.--.. ··••··.1-·' ~~~w~ ·:t·,-..... ,.;_·--···- :t 

i p 48 96 Optimum Soil pH (1 :2 soli-water) 7.1 

K 165 330 i Soil EC ('1:2 soH-water) urnhos/cm 

Ca 1626 3252 -- Soil ECEC 12 cmoldkg 

Mg 131 262 -- Organ1c Matter (Loss on Ignition} % 

S04-S 15 30 -- Estimated SoH Texture Silt Loam 

I Zn 5.6 11.2 --
I Fe 84 168 --

I Mn 409 818 --

I Cu 0.7 1 4 ! .•• '.Z'Y/.····•• 
Is 0.0 0.0 -- Total Ca K 

I N03-N 29 58 -- 82.9 69.6 9.3 3.6 0.3 

3. nt::~.-v (Notice: State and/or federal nutrient management ~"::J~ 1 1 may ~these .. ~. 1 i 3.) 

F ;·;e'.·······. ·•···••· .. '/ J 2C: c .. ~, ..... . <·.) i.·············•··· ·•·•·••••········.··········•.!•~· !'f.! I' ''"z"'''''··~~~~~·~··•lli'IIT] 
Last Crop Pasture (207) ---------------- lb'acre-----------------

Crop 1 Warm-Season Grasses {MNT) (207) 60 0 0 0 0 0 0 
Crop 2 

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 wee!<. For higher production, topdress an additional 
GO lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 

5. Crop 2 Notes: 

6. Crop 3 Notes: 



UJi\ UNIVERSITY OF ARKANSAS JASON HENSON Client lD: 8706881318 

HC 72 BOX 10 

DIVISION OF AGRICULrURE MTN JUDEA AR 72655 

Date Processed: 2/17/2012 

Cooperative Extension Service Field !D: 14 

Acres 15 
Soil Analysis Report 

lime Applted in the last 4 years: No 

Soil Testing And Research Laboratory Leveled in past 4 years: No 

Marianna, AR 72360 Irrigation: Unknown 

ht!p·ffwwvv.uark.edu/depts/soiltest County: Pope 

Lab Number: 36717 
·-·-

Th& Umvcrsily of Arltansas is ,111 e'Ju;;<l oppottvn'tylaffnn~alive ac/k'n ;nstd<.J!,;;n Sample Number: 931065 

1. Nutrient Availability Index 2. Soil , Vf><O· · 

,_(. ··· ... ··.·•··.···. I •< c . 
•• .fA",., :Level .. ,··· .. 

i··.·· •• ·······•·'x••p-cl"''"····.· · .. ·················n•·••·•·· ~ • ••• I{· • .L .. 7:Ci} ............ ,. ...... I' .. . ... . . ':0..' ''· • ... : • .. 
.·· ····' 

IP 52 104 Above I Soil pH (1 2 I 7.8 ... 

IK 144 288 nnlim Soil EC (1:2 I 

1 Ca 2840 5680 .. Soil ECEC 17 

IMg 89 '178 ..• 01ganic Mattei (loss on Ignition) % 

! S04-S 12 24 il I Soil Textu1e Silty Clay Loam · Clay Loam 

! Zn 10.8 216 .. 

i Fe 83 166 

lvln 254 508 .. 

!··•••• c ?>>···.··'··""··.· • Q~(.'':!:,Ct••··: Cu 1.3 26 .. 

B 0.3 0.6 .. Total Ca Mg K Na 

N03-N 27 54 -- 88.5 81.8 4.3 2 1 0.2 

3. ... ~ ~otice: State and/or federal nutrient'" ,, may I 'these ""' i .. ) 

1·····••··•·-·· r,.·,i<••·······•···•·;····-··•••···~··•·•'· << ..• _: .. ••·.<• ·; ., ..... •• • •• • ••• -"5~~/~K,2JEI'···~A ·,j. ~ 
I Last Crop Pastu1e (207) · •.•. -- . -- - .. -- • lblacre · · · -- - · -- • -- -- • --

!Crop 1 1 G1asses (MNT) (207) 60 0 0 0 0 0 0 

!Crop 2 
I 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 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 
If S deficiency has occurred previously on this field apply 20 lb S04-S/Acre. 

5. Crop 2 Notes: 

6. Crop 3 Notes: 



.. 

' 

UJi\. UNIVERSITY OF ARKANSAS JASON HENSON Client 10: 8706881318 

HC 72 BOX 10 

DIVISION OF AGRICULTURE MTNJUDEA AR 72655 

Date Processed: 2/1712012 

Cooperative Extension Service Field 10: 15 

Acres 65 
Soil Analysis Report 

Ume Applied in the last 4 years: No ( 

Soil Testing And Research Laboratory Leveled in past 4 years: No 
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1. Nutrient Availability Index 2. Soil 

[\lTNoti.~ri, 0,; ··'roon·cenfradoi, tt~\{~( 1 , !~'/~~·n:CcSfty ;'? ';,;;;;'~;':;i~\ 
,, 

'·· < 
't\p 15 30 Very Low Soil pH (112 . 5.8 ... 

K 86 172 Low Soil FC (1 2 il 
. 

Ca 525 1050 .. Soil ECEC 7 I . 
.$ 1\Ag 50 100 .. Organic Matter (Loss on lgnilion) % 

! S04-S 11 22 -· I Soil Texture Silt Loam 

;~ Zn 1.8 3.6 .. 

Fe 110 220 .. 

~Mn 382 764 .. 

,,_,,, .. ,··--~ 
·Cu 0.4 0.8 .. ,-•. ,.--•• , •. ''.·-··-. •· ···' ;.;•· -~·,····· • ...~ • -·-··· -··'./1-· ·-,,_ -·..:·· 
. ~ 8 0.0 0.0 .. Total Ca Mg K Na 

j N03-N 10 20 .. 45.3 35 9 5.7 3.0 0.8 

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

: •••. ·.····-·········.····-·····--·-·-····-··· ...••••• ·.0<),/. 
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, •.. 
~ast Crop Pasture (207) - - - - - -- - - - - -- - -- lb/acre - - - ----- - - - - -----

';,Crop 1 Warm-Season Grasses (MNT) (207) 60 100 110 0 0 0 0 

1Crop 2 

;}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 lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 

. if s deficiency tlas occurred previously on this field apply 20 lb S04-S/Acre . 

• 5. Crop 2 Notes: 
~: 

i 
~: 

' 
' 
; 6. Crop 3 Notes: 
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1. Nutrient Availability Index 
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Crop 3 

4. Crop 1 Notes: 

conc·emraticin ;., 

···-··pp~···---·.-. 
48 96 

160 320 
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11 22 
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Apply the recommended rates of 1-J. P, and K, in spring when night temperatures are> 60 degrees F for 1 week. For higher production, topdress an additional 
60 lb N/Acre after every 4 to 6 week.s of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 
If S deficiency has occurred previously on this field apply 20 lb S04-S/Acre. 

5. Crop 2 Notes: 

6. Crop 3 Notes: 
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The Umvorsi!y of A1kNiS8S1S an eqv,1! oppo,~unr!yiaffornM/IVO acl.orl instiiU!IOiJ Sample Number: 931068 
.. 

1. Nutnent Avatlablitty Index 2 Soil Properties 

12'.F· _.,.,._ •.... _ I:::·.:_/,_··< Coh6critrri'ti Oh<::'::_ ·::_;: ·: · -·----------~--Oit_-r_~§t'_'L·evei 
_ .•.... _-.·~·-····· I .... 12:\-~~l 

········'··· 
~~,·-~::; .. : __ -::·' pp:nl_:·:·f-;-":::. __ ,_--: !~iJ;;t:Cr~-'::;; ·•'·; JM~hlic.h 3)"• 

p 50 100 Optimum Soil pH ( 1>2 I 7.5 ... 

K 57 114 Very Low Soil EC (1>2 ' 
Ca 1641 3282 .. Soil ECEC 11 

Mg 49 98 -- Organic Matter (Loss on Ignition) % 

S04-S 10 20 .. I Soil Texture Silt Loam 

Zn 3.6 7.2 .. 

Fe 139 278 .. 

Mn 181 362 .. 

Cu 1.0 2.0 .. 

•·•··········.···········-•·Sj, i 
.· .. ..-.. ·•·.z··z . ... -.>-:!~·-----···· .. ·· 

B 0.0 0.0 .. Total Ca Mg K Na 

N03-N 15 30 .. 81.5 75.9 3.8 1.4 0.5 

3. RecommendatiOns (Not1ce. State and/or federal nutnent management regulat1ons may supersede these agronom1c recommendations.) 

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 
GO lb N/Acre after every 4 to 6 weeks of grazing. For fall grazing apply 50 lb N/Acre in early August. Do not apply N after September 1. 
If S deficiency has occurred previously on tt1is field apply 20 lb S04-S/Acre. 

5. Crop 2 Notes: 

6. Crop 3 Notes: 
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C& H Hog Farms 
Newton County , AR 

SECTION I. NUTRIENT TESTS RESULTS & HOW TO 

May25, 2012 

The nutrient tests have not been conducted at this time; however, the nutrient tests will be 
conducted prior to application and recorded on the log forms shown in Section N. 

Laboratories Providing Manure Testing Services 
• Agvise Laboratories 

902 13th St. N, P.O. Box 187 
Benson, MN 562 15 
(320) 843-41 09 
http://www .agviselabs.com 

• A&L Heartland Labs, Inc. 
Ill Linn Street, P.O. Box 455 
Atlantic, lA 50022 
(800) 434-0 I 09 
(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) 234-24 18 
(800) 887-7645 
http://www. wardlab.corn/ 

• Midwest Laboratories 
13611 " B" St. 
Omaha, NE 681 44 
(402) 334-7770 
https:/ /www. m idwestlabs.com/ 

• Stearns DHIA Laboratories 
825 12111 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 



How to Sample Manure 
for Nutrient Analysis 
:\ Ht·ld-by-ficld nutrient managcmt'lll prnp,r<1n1 require:-: multiple component<;((_) maint::~in adL·quatc fertility 
f'or crnp gnnvth :md development. ,\ wcll-dc:c.igncd soil s:-tmpling plan, includitl)-', proper :>niltcs\ intcrprcu
tinns aiPng wi!ll man me samplin.~~. lllanmc ntllricnt ;m~tlysis_ t~quiplncnt calihratiun, :-lpj)!\l]Hi<llt' :tpplicui(lll 
rate<; and <tppliution methods :11-e all. lll'Cl'ssary Clllllponcnts ,)r :1 nlltrknt man:l.:~cmcnt pLm. !mpknH'nting 
these component:. allow:-, manure to be rccogni~ccd :1nd u;;cd :ts :1 credible nutrient 1\":-ourcc, pntt'llli:llly 
reducing iuptu cos\." and tlw pntcntial llf (:nvironmcnt:-tl imp:h·h. 

:\nim:d m<mure h:t<., long been u:-:cd :1:; a sotn<'t'. or nutrient<:. for crop gr~._lwth. St,uHLnd muricnl values arc 
guide~ tn determine. the <lluount tA uutricnts th,H animalnwntu-c will c.,upplv J:-1 ;1 krtdi:::n ~tHIJTC. lt)\\'<l )t;llc 
t ·n ivn>it y [xt~..·nsion puhl icat inn. :\-l(ll!i!ging i\ltmun· \ 1ul ricn/\ {in ( rop Pl"tldw:lion \ P\1 I k I I ) , rccommcrHI'i 
uwnurc nutrient Ullllctlt and credits hy type uf <lnim<.t.l. h:-md!ing sysu·m and app!ir.uion methods. 

\Vhik ··hnnk ,·:dues'. like tll\.)Sl' in P.\-!-181! ;uc n·astlll;Jhk av<:'L·lg(· vclhH''>, ,1n individual brm·s manure 
an<tlyscs Gl!l \'dl")"" frtllll tllllSl' :tvcr;tgcs hy ')(l pnll'll! nr lll!HT. Species, <lgc· or ,milll<tL kc·.d J"<ltion:-;, \\';·Uer lhC. 
ht:dding type. m;uwgcmcnL and t.lthcr ftiCltHS make evny farm's m;umrc diffcrl'nl. 1\v~._l key L.~etors afkcting 
the nutrient Ct.1ntcnt or manure arc m;·lllUIT hcmdling and type of sLOragf structures used. F.ach handling 
-;ystcm rc~ults in dil"lcr,·nt types ol ntttncnt loS'>('S-sume unavoid:1hle ~ltHl others that Clll lw controlled to a 
ccnain degree. !kcause ~_·very livc~tock product inn <I!Hl nHnllrt' m:tn,tgl·mcnt system b unique. the hc.'::-t w~ty 
to asses<:> m:ltlurc nutrients is by sampling and analyzing the mmnu·t at a b!.h.mll~.Hy 

l"hi..; puhJicllit)ll dcsni\w-; how to ~mnp\c -;oJid. Sl'llli··.'.O!id, <tJid liquid 111<.\J\\\rl'. \·!anurc with >!,I"C:·lln 1h:·\ll 2() 
pcrccn1 St)!ids (by \vcigl11) is classified :ts dry manure <~nd is handled as'' solid, USU<Illy with ho:•Hypc sprc~td
crs. \"!an me with 10 to 20 percent solids J::; dotssificd as semi--solid ln<mure and em usu:llly he lwndlcd as a 
liquid. \~·mi-solid m:llHllT u-;ually requires thr \!:>('of dwppcr pumps 1P provide thorough ctgitation he fore 
pumping. \-"Llnurc \Yith less than l 0 percent S\l\ids is cbssificd as liquid 111<\llU!l' <1nd ~~ h:u1dlcd wi1.h putnjb. 

p1pes, l<mk w:tgons. and irrig,llion equipment. 

;\ rcprc:-;cntath·c m:1nurc :-;ampk is llC\'Ckd to pr,widc <lll ;lCCllnllc rc!"kcti\lll (\1 the mnricnt nmtcnt. Unlortu
ll<ltdv. manure nutrient Ctllltcnt is not uniform ·within stor<\gc structures. so llht;uning a rL'JH·cscnutivc sampk 
c111 L)l. chtd!cnging. :vli:\ing ami s~unpling str<~U.:gics slwuld therefore insure th<ll s,ullplcs simulate ~IS closely 
,J.s po-;siblc the type nf mtlllUJT tint \Yilllw applied. 

~~, , ·. When to Sample Manure.. . .. 
\:lmpling manure prior to :lj>plic:liic)n \,;;u -~,n~un~ 1h;~i y(iu receive t!w':ma!y:-;is in time to Ml_just 
murit•nt ,1pplicHinn ra!t's hasl'd on the nutrient conccntr;Hion ()f tlH· m:llllll'C. l·!mvcvcr. .'<ll11-

pling m,uwrc. prior 1n :lpplic<llion may not complctl·ly r(·flcct the uutricnt cnnccntration oltlh' 
lll<lllUl"C due \l) :;ttn,tgl' ;md h<Ulll\ing loSSl'S if long period'S of tilllt' p<tSS bcJon• app!ic.ttioll hl·.gius 
,.n when liquid stor:-1gc L1cilitics Jrc not ,tclequatdy ,1gitatcd while :-;,unpling. '"Pre-s:"lmplin)~., 
~uch ::ls dipping :-,;-lmpks o!T 1hc \()p of :-,.loragc struc!nlT fnr nitrogen(\.!) and potas.-;inm (!<) 
cnnccntutions. c<1n he done tn c~timatc ;tpplication rates. (SLT p~tge ) ror morL· on prc .. s<tm
pling). Producers lmtst rcmcmhn to go back :tncl determine tlh· actual nutrient nl.\e:> :tpplk,l by 
using m;.tnurt' s:Hnp\cc., cPilectcd during application and calcubting volumes. 

hlr best results, Hltlll\lre should he s;tnlplcd <II the tilllc of <lppliution nr ~1s c·lose as possible t() 

app!icttiOIL Sampling during :lpplication will hdp to ensure that ':..;tmp!cs arc ">vc!l-mhccl and 
lTpn·.:.;entativc (1f the manure being applied. !kt·au~c manure nunicnt :nn\y.:.;is typically ukt·~ 
SC\'CI":.d days <II :.1 bh. sampling <11 the. time or ;tpp!ict\lion will Jl()l )1!'0\'idc immediate 11l<liHilT 

lHlll"i('Jll I'CCOllllllt'IHLitions. The rc-;ults Gl!l, hnwn-Tr, be used rnr -;uh.scqucnt lll;\\H\1"(' applic<\
tilmS and ttl adjust rom mercia! fertilizer :tpj)licnion. This is why it is impMl<UH t•) dcn'lop a 
manure sampli11g histnrv and nse those amdvsc::> in a nutrient m,\nagcmcnt pbn. ;\ manure 
~:mtpling history will ;\];o help )'"\lU rccngni:~~ if unpl.mned ch;mgcs have (lCClllTed to )"•Htr 
sy':.lem if man<lgt-ntcnt <lnd l.1thcr falltl!'S ll;tvc rl'm<lincd const<lnt A maJlurc sampling histur) 
will gh-c )"(l\1 con!"ickncc in using m:uwrc. cmd show you how U)ll;..iqcnt nutrient c~•nccntration 
i.<. lrnm ye,tr tn \'l'<tr. 

L1kc lll<lllllrl' s;~mpks annual]\· lor three w:trs for new L1ci!ltics, fo\lllwcd wuh samples even· 
three to five years. unk:>s :mi1{1:1l m;m,\gc\ncnt practices, feed ratillllS. or m:·tlltllT h;.wdling al1d 
:-.ton1gc mctlwcls chttngc dr,ls\iC<l.lly from present methods. 11 you apply !11<\lll\!"C sevcrtd times a 
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Yl'<1J, Llkl' <;:1mpk-; when )"ll\l pbn 10 apply 1hr bulk of 
lll<lllttrc. F<.lr cx;1rnpk. it Jll:ly he apprupri<lll' 10 '><Hnplc in tlH: 
spring when m;lmm: th<ll h~ts ;Kcumubtcd all win!t'r \Viii he 
:1pplicd. If .'>lor~l.I:,CS are emptied tw·icc a >:en, it m;w be 
JHTCS:-;,~ry In s·,unpk in hoth "Prill)~ ·;md L-1ll c,incc I he ~lifkrTnt 
'>lOJ'<Igl' tCillJlU<HllJ'(:S ill ;-,l\llllll~'r \'(']'SUS winter w[Jl a!kct 
manure nnrricn!lcvcls. N()TF: fli'lplcnlcnlr.llion !l{{unrrc 
Jrclnul rC,<!,Uiu/i(l/1.\ ll1d\' n-·cttrir(· (·ontnJIUHt'd anim(d.Jt'fding 
opl'!W.i(m~ (> I ,000 (.//lill](lltJiliL\J /!)sum pit' unnrtdl)-'. I-' leu'><' 
dn't /1 s/ulc rl!itl.fcdnul n\'fUil'!'!i!CI!I.\ lo dnaminc sronplill,'c; 
ji'C(/I.It'IICY, 

In liquid ;\nd scmi_-.':>t.11id s>·stcms. SL'Itkd solids can cnnJ;lin 
O\'cr t)U pcT-ccnl nl llw phosphorus (J-1). '-O complete ,lgitalitm 
is 1wnkd Hl <lccur:uely .'<·lmplt- the en_! ire ~tnr<tgc if_,l]! llh: 
m:mure in the storag(' strunure is g()mg 111 be <1pphcd. lf_ 
lwwcvcr, snlids will pttrpt):-iely be !el't l)ll the boll om or the 
:-il\ll'l\gc .;;trtH'tun· when the m:-tnun· is pumped out,,\.;; i-; 
sometimes th(' L\:-ic with Lt~~nons, tlKn complete :lgiution 
during .<..alllpling may gcncr:nc <~rtificially high nunil'nt v:ducs. 
In this CIS( agiution or the solids()]' sludge on !he btltlOlll or a 
lagoon is nnt nccdnl for nutrient <Hw.lysb. 

l.iquid m;uwrc b best s:tmplcd during land <q)plicuion, for 11 

is pt~lcnti;~!ly mon~ difficult :-llld cLmgcr(l\1'> to :;,unplc from 
liquid stnugc f:-1cilitic'-> th<lll dry nnnurc systcnb. \Vhcn 
'><1111pting !ll:lllurc during ~lppli(:;uinn is Jwtpossibk, (\r_prc
;-tpplicuion <lll:tlysis IS desired fl)l' detCl'Jllllllllg rates, rc!cr to 
the S\ctlon on sampling from a _qor:tgc f;~o:ility. II sampling 
frnm a liquid stor;tge Ltcility, usc e<llllion !u prevent <ll'l-i(kniS, 
::;uch as falling into the m~murc sror;-tge fal·ility lH- being 
ovcrc()mc with hazarclnus gases produced by manure. !-lave 
l\'\'0 pCtlpk prcscnl :1.1 all times. \cvnentcr Ctlll!'itlt'd m;·tnttn· 
stnragc sp<tn·s \vithol\l <~pprnprLnc s~dc!y gc<tr such as ;1 sdf
cont<tilwd lncJt hi ng <tpparat us. 

Ideally, liqui<lm<Ul\lrC should he <\'Sil:l!ed so <t n·pn:scnutivc 
S<lmplc c<~n he tlbtJinnl for Lthor;ttory an;llysis. \\'hen <lgiL<Il
ing a storage pit below a building, he sure tt1 provide ackqua1c 
vcnrilatinn !or both animals and human.'-'. \Vhcn agitaling 
outdoor unf'ormcd pih, nwnihn anivitks closely tn prc\'Cllt 
crosi,lll ~)r bl'l'lllS or dcstiurlion of pit liners. 

Liquid Manure Sample Preparation 
All liquid s~1mpks should be handle-d iiS ftlllows: 

Prior ttl •.:.;tmplin.\; labe-l ,1 pbstic boule with ynur name, 
d<lll' c1nd s<lmpk identification number using <t W<Unproof 
pen. 

• H dlC s:tmpk canth)! be mailed or tralbiK)rLcd to a l:lh\l1'<1-
\tnv within~' few lwurs, it <..lwnld lw frozcu. Pbn' thr 
cnr\t:lincr in a tightly sc;Jlcd pbs!ic k\g, and keep it cold 
or fro~:cn until it ;1nivcs at the bbo!"<Hory. 

• \:Just manure :HLlly.si.s bboLUorics cltJ hav,' ph.stic houlcs 
av;tibhlc for S<1.mph· ulll~'\'liun. Do not usc .t~la..;s rnntain
ctc-,, ,b L:Xp<lll:--,iOII of the ?,<bl'S in the '>~Ullplc CUI CH.\~C the 
cnm:.tinc.r 1l) hrc<1k · 

liquid Manure Sampling 
During land Application 

Liquid Manure Applied with Tank Wagons 
• )llld~ settling begins ;\S soon as a;~itation .S\(lj)S. samples 

_-,llmdd he colkrtcd ;-Is .'-.1llll'l ,ts po.--;_--;ibk ctl'tn the l'll<\11\lrl' 

t;Uik \\",\gtl!l is filled unlc·-.~ the l<lnkcr lias a11 agiia!Or. 
lmmcdi<'ltcly aftu !'!!ling ilw tank w;l_i~(lll, \be<\ ck;:m 
pb:-.tiv p;-lil !0 colk,·t m:·lll\l\T !wm the lo<Hiing m unlmHl
ing, pnrt or rhc opening nc;n the hnll!llll of !Ill~ !<Ink. De 

5\ll'C' the plHl or (lpcning docs not kwe <l. solids accumuL1 
tit1n from prior lo:-1ds. 

• L<:>c ,\ L1dk to stir the s;unpk in the huckcttn gt'l the 
.solids spinning in Sll:'iJ.Knsion. \Vhik the liquid i~ 
spinning lTnlO\"C :1 belle !ull ,uH.lcMdully pt"lur 111 the 
~;-unpk hottk. s('l' !:igurc 1. 

Rq)(';n this procedure ami !<Jkl~ ant)thcr sample until the 
s:-tmpk bottle is three-quarters lull (\·Llkc :::.me the 
manure S(lli<ls luvc lWI c;cttkd to the hottnm olthc 
bucket :IS c,tch bdk is extracted, it is nnporl<lnl to 

Figure 1, Collecting a liquid manure 
sample. 

include the Slllids in 
thr s:-tmpkl. Screw 
dw lid nn tightly. 

Liquid Manure 
Applied by 
Irrigation 
Systems 
• PLicc catch p:tns or 
buckets mndomlv in 
the field tn colln:·l 
liquid manure th~u is 
;.tpplicd hy Jn lrri~a
tion syqrm. I lll'XJWH

sivc aluminum rna:-;ting 
p~m<:. or pL~:->tk buckcb can be lhl'LJ ~~s c1tch p<tns. Usc 
several pans at ddlcrcnt distances from the sprinkler 
head. 

Immediately ,tfter the m;llllll'l' h:1S hccn <tpplicd. cnllcct 
manuJT fnnn catd1 pans ur buckcb ~1ml combine thL: 
manure in one bucket to make one nHnp,lsitc S<\tllplc. 

• l'sc <l. Lldk to :-:~ir tlw _.;,;unplc in tht' bttrkl'l. Whik the 
liquid is spinning JTllWVc a bdlc full and Gudully pour 
inlt> a _-,,unplc hL)\llc. Set' Fig11rc 1. 

Rcpc;lt this procedure and ukc <~llothci s:1mpk until the 
sample bottle i.'> thrcc-quanu:--: lull. Screw !he lid tlll 

rightly. 

Liquid Manure Sampling 
from Storage Facilities 

I" or best sarnpling T'L'Stdts, _.;,ampks should he 1aken with a 
s;lmpling prnbc or ttdw (sec Figure .2). Probes can he con-
_qmncd ont of I _ .. )-inch di:-lllH'l\'r PVC pipe Cut the I)VC pipe 
;I foot longer tb;lH the depth of the pit. Run a 1/-+ -inch rod tlr 

string through the kngth 111' the pipe <l.Jid ,1\tach <I plug sud1 ,ts 
a rt~hbn stopper nr rubber h,tlll:-icr Figure .3). The !"t\(l or Jlw 
>tring mnst he longer than the pipe. If using <1 r(ld, hcnd the 
top t.lh'l' to prevent it from L1lling t_\Ul tll the pipe. 

• !n:-,cr\ the pipe slowly intn the pitnr lagoon, with the 
:-.toppl'r tl[Kn. to the full depth of ilw pi!. 

Figure 2. Sampling eBrt!Jen basin 
with s.-unplillg probe. 

• Pull the <:>Iring or wd 
to close the hnuom of 
the pipe ,md n,tLICt the 
\'l'rtica! profile :-.<Impk 
inside 1 he pipe (he 
cardul 1wt to tip the 
pipe ;utd dump the 
sampk) 
• Rckas~_' the sttmp!e 
urefullv into :1 bucket 
• Rcjw;\t the prthT:iS <l! 
ka:-t t hrt'l' times <H'OillHI 

the pi! t_lr lagoon 
nc:11ing a uHnpnsiir 
S<Unplc in 1h~~ lmeLct. 
• l.;Sl' <1 hdk [(\stir the 
.--.<lmpk in tlh~ bttc-k~'l I{\ 
gyt !he solids :-;pinning 
in :-,ll'-']Wll:->ion. \Vhik 
the liquid is spinninp,. 



t;!Lc :1 bdlc full and 
carefully pmu into <I 

:;;unplc hnttlc 
l<qw<ll .tg<lin ::md 
take ;·mut her sample 
llntil . ..;::ttnplc bottle 
is tllice-quarlcrs 
f'nll. \'Like smc the 
JW\11\Ht' solids kl\'c 
1101 sculcd to th(' 
bot\\1111 n! thl· 
bttckcl :lS each 
dippn j<.; extracted; 
it is illqhlr(,Ull Ill 
include tilt.' .solids in 

Figure 3, Rubber stopper attached 
to c? metal rod to serve as a 
stopper for PVC manure sampling 
tube. 

dw sC~mpk. Snnv illl' lid on tightly. 

Pre-Sampling Nitrogen and 
Potassium from Liquid Manure 

If the ]HlhTdUrt'~ de:;crihcd abnvl' ror sampling liquid lll;·11ltlrC 

,nc impractical dttc to bck nf sa111pling l'l{Uij)llll'.tll, or the 
in;lbilil) tn agit;ttc the lll<l!HHl'., manure samples c;:m he clipped 
df the top nf ~1orcd liquid nnnurt' to <.1.11:1lyzc f'or i\ and!< 
cotHT!llralinns. !~cscarch h<IS -;htl\Vll th;l.l top-dipped liquid 
.<:ampJcs H'jl!TSCI1t appnlXilll:llc]y 90 pnccnl or iht :\ C.t)JH:Cli

IL-ltion nll~a:-;urt:.d in mixed, ficld-rolkctul S<tmples. :vlultipl) 
the rcsulh ol' the i\ concctllr<Uinn fmm top-dipped ."ample:; by 
l.! for :·t better estimate l)f the\; conccntr~Hinn of the liquid 
~to rage facility. Dipping a .<:-ample from the surface of a liquid 
st,l!"<.lgc pit del•'-" ;\I..)T pnn:idc :·1 go,)d cstim<Hc of P conccntra
litlll in the pil ,1nd is not JTl"OllHJH.:ndnl. 

' , , How to SamRie:{ · 
' , Dry or Solid Mariu~e 

!n solid rn:1nun' handling sy<;tcm,;;, m:-tny of which include 
bedding. tbc pn>purtillns of fcc,d m,\lt(T. urine. :md bedding 
will v,ny lr,,m one location 10 another Within sites, ,md oft('n 
fr,Jm sc:\Stl!l to season a~ wdl. it b neccss.~ry to l:lkc S<llllplcs 

from varinus pLiers in the m,llll.Hl' pile, suck_ lll" litter to 
obuin :lrcprcscnt<Hive sampk for <lll<llysis. it may even he 
betwfki:ll to sample sever;\) times per yc;lr b:tsed tlll the 
bedding conknl. 

\htnttrc sampling b best c],,nc in the field as Jll<IJHHC is 
:~pplicd. This ensures tku lo~scs that nu:ur during handling, 
st1."1ragl'. ~md application :nc taken intll <lCC(lUnt and that 
llltlllUrC is better mixed. reducing Sll"<lllf.ic;\li\lll f\ltlJlcl during 
:'><!lllpling S[(lf<1,Q,f f'~lCilitics. :\s wi.th field sampling o! liquid 
lll<tnurc. rt'~ult.s wi!l not lw a\·ai!ahlc in time tn :·tdju~t current 
:tpplication raft's. llfnvcvcr, sampling during application will 
."till <lllow pmducns to <tdjust outy plann('d future rnmmncial 
!cnili:::cr rall'<; <tnd nmnun: <l[)pliullion in suhscqth'llt yens. 
The ff1llmving lll('thod tkscrihc;:, a procedure f(lr cnllccting dry 
n1 snlid ltl<llHU'c :,<tmpk:-. frnm tile fidd 

Dry Manure Sampling 
During Land Application 

C:nlkct m~ullln' s:c1mpks according to the lollt)wing field 
s:·1111jlling pn!l'Cclttn:. 

• Spre:td a sheet of pLbtic \ll" t~trp \lll the field.,\ 10-fcet-by-
1 0-fcct SlJC('[ \\"Prks w~·J! for S<l111pJing lll<1lllll't'. 

• rill the sprt'<tdcr \vith J lo:td ,)f m:murc. 
• Drive the tro1C1ur and tnaJHll"l' <.;prcackr O\T! the top ,)j the 

pLtstic In "PI\'<hllll<IIHtrc ovn illl' shl"cl. 
• Collect <;Uhsamplcs as tk:;nibcd hcluw l Steps !- 3. Com-

jhlSitt' >,lnlpll' Clllcctinn). 
o S;Hnpk.'> shnu!dbc ,,,dkctcd lll rcprc:-.l"llt the fir:-:1, middle 

and Lbt p~1n ,!{the s!t>L1gc LH ility or lo~1<ls npplicd ~md 
should be corr~'btcd :1s Ill which hxtds ;uc ;~ppliul on 
cnuin field_.., tP tr:wk change; in Jnllri("lll concnttr:-ui,ltb 
throug\l\.lt\! the storage tKility. 

Sampling from Dry or Solid 
Storage Facilities and Open Lots 

\hnurc :;hnuld be .<:-ampled at the time of applicnitlll. h·ut if 
time and mana~!,l'lllCllt pr<lniccs prevent this, mcliJIIIT scwtpk<. 
C<ln be t"tJ!lc.ctcd from the sttlragt: f<lcility. S<llll]llillg fr1llll 

<:>tor<tgcs is Ihll generally r('CtJIT\lllCIHkd due Ill dilfiz ulty in 
t"t.llkcting :1 rqH<'.:,cntativl' s.unplc. :\ltlwugh solid m~lllllrC 
~tor:·lgr:-> :nc gcnn<tlly 1101 fully enclosed :.t1Hl ?,<be:-, :uc sotnc
wlwt diluted, Jhv:tys l'Xl'rCbl' C(!t!litl)l 'I-V hen S<llllj)Jillg rrPJ\1 

stOLJgc bH·ilitil'~. lf yoll have tn enter a confined stor<l.gc 
f~td]i!Y, J'oJI,lW the <,;jft-ty 1TCO\lll1\t'lld,l.tion.<. described prcvi
OU'>])"" in the :Sl'l'lillH on -:-;,unpling liquid m:tnurc ~loragc-;. 

Open Paved Lots 
M:·IIH.IIT that ;~ecumuLltcs 011 p:1vcd kcdl,llS <tnd is <.cr;tpcd 
and h;uded to the field is chs.-,ific.d <b scnpc-and-h:nd feedlot 
manure. \'l<uwrc is usu;dk n'movcd from the fl'Cdlnt daih· or 
<:>cvnaltimc-; <J week. ' ' 

• Cnlkct m;Uilll"t' by scraping :1 :,hovel aero;,-; <lPlHt)Ximate!y 
2'5 lcctllf the pa\'(:d !"ccdllH. This pn.lccss sht)uld be 
repeated ten or more times, \,tking CIH' !\.> ':>:-nnpk in~~ 
direction that slice~ thr(lugh thl' largc-sc:tk V<tri:llions nf 
mnisturc. hnlding, d\'pth, age, etc (Sec Figure·+). :\void 
m;murc tkll is excl'ssivclv wet (ncar waterers) or cont;un<, 
ttnu-.u:tl <l!lHHlllt'> nf k1'd ',md hav. 

• Csc the shtn'clll) tlwroughly mi~ lll<lllltrc by continuously 
SCtlOping the (mtsidc \.lf the pile to the center o! the pile 

• Colle\."\ suhs:1111pks !rtllll this pile using the h;1nd-in-hag 
met hnd l hat b 
described belo\\" 
( "ltcps 1-.1 Compoc:,ne 
S:·lmp!c Co!lcttionl. 
• This nl,l\' 11\'n! tu he 
done sevc!·a! tilllt'S to 
collect scvnal 
composite .;;,ullplcs 
for :maly<,is. 

Barn Gutter 
manure sample. \hnurc that ;,tcnumt

btcs in a bttrn or 
housing facilit)·, is tt'mporarlly stored inc\ gutter, <tnt! the11 
ronuvnl bv a barn cleaner is t'Lts~ifird <lS ba!ll ~~utter m~\llurc. 
Manure is ·;tsuall;· tTIHO\"C'd rmm the barn (l\lCC 'tor twice daily. 

• Shnvcl·,l vertical ·'.slicl',. ,lf manure front the guucr, making 
sure the slwvc] reaches tn the h~.lltolll of the guttl'l". 

• Rcrn~."lvc nnnuk !'rom the p,uuer and pile it on the bam 
rlnnr Vlix tlw m:lllurc with :1 -,hovel 1.1r pitchlotk to 
Cll.Sttrl' that bcddillg is tniM'd !hlH'OU)ZhJy with 11\,\1\UIT. 

\Vhcn colkning s;tmplcs l'nllll ;\ guucr, In~ sutc lD in dude 
the liquid th<lt accumuJ:.l\cs in the guttn .. s bottom. Di:>cnd 
foreign m<tlcri;ll :llld :dsn t,tkc CliT nnt to ,Jdd large 
;unount:> o!' h;un lime. 

Rq)("at stcps tllll" <llld two !rom \"Mious lnc\litllh ,donf_ the 
gut tcr. 

• \-lix c:trh pik thMoughly an<.ll·t\lkct suhs.:nnp!cs !'rom 
l'<tch pik using the h~uHI~~tml-b::tg method th<ll is dl'
snihcd !Jcltnv (~tl'ps 1-3, C.:tllll!hlSite "J,unplc Clllcrtit)H). 

Dry Stack and Manure with Litter 
\Ll.nure tlut i:> stored outside in a solid w:\Sic stor:tgc facility, 
.'ittch as :·t q;wking shed or hmi:=onu! cotllT\.'t<' -;ilo located 
ahovc grtl\\IHL i:-> cLh<.ifinl as <l dry stack. ·1 hcsc, Ltcilitics <trt 

1\<.tul!v covncd to prcvt'Itt the addititlll of cxtr<t w<"ttt'r. Dn 



lll<lntttT with litter 'ilHlukl <tl.'io lw :;;,Hnpkd in the !"ollmving 
tll;wrwr. 

• Rclll(lV(' manurt' rrll\ll J() 1U 20 hlC<tlinns thl"<.l\WllOllt till' 

dry st;wk and plan' it in a pik ll'>ing J pitchf"<.);-1..:: or ~hovel. 
l',-Lultlfl' should he cnllcctcd from the U'll{('l" or the <,l~-lck 
;1s \>..'ell ;ls fron1 llt~<lr the ouhidc walls, to ~cl <.,;tnlpk<:. tku 
rcprescnt all ;lgr" ;tncl moiq\lrc lcvds of nunurc in the 
suck. i\ bucket ln<Hkr Glll <-'l.ll a p:-uh inln thl' ccntt'r nf 
the pik to provide c1CC\'C.S fpr s~1111pling. Stth.samplcs 
shnuld lH~ c-ulkct<.;d tu tlw depth tile Iiller willlw rt'l\1\lVCd 
for applic:uinn 

Thorott!;hk mix m,mmc with the <,hovl'l hv l'lllllillllllll'ilv 
scoopi1\g !hl' Ollhilk of the pile lnthc CC!l,tn nf the pile: 

• Collect ~llompositc lll<tllurl' s;unplc Js dcscrihnl bck)\\' 
lSkps 1..:3. Compo':>itc )ample Collection). 

Composite Sample Collection 
for Dry or Solid Samples 

L \Vhcthn etlllcning f"rnm :t pl:-tstic 1~1rp in 1he field, ,1 
ked!ol. a Shlr,tgc bcility nr ~1 b.trn, sample in <I grid 
p;lllnn -;p that :11! an',J.S :nc rcprescnlcd. Cnmbinl' ll1 10 
20 :-;nhs:-tmplcs in :-1 hul.'b·t ur pile <J.nd mix ll10rnughly. 
i\'lt)JT ~uh~;-tmpks will pnldl\Cl' more <lcClll"<HC rcsuhs ,tnd 
·.nc ofwn rt'quircd to produn· a ulmposltc tint bl'sl 
represents nutrient levels. 

") The final C(lmpn:-:-it(' c;:.tmpk that will he ··;uhmitted for 
nutrient an:dysis slwuld he cnl!cctnl using the h<tnd-·in
bag method. To coHen :1 ....-ompositc s~tmplc from the 
mixed suhsamp!cs. place a ouc-g,_d]\-)Jl rcsc:-tbbk frcc:::cr 
h;·t,:.; turned inside out over llllC hand. \Vith the C(lVCJTd 

hand, gr,d_, a rq.ncscnt:tth·c h~mdfu! of lll.<tmnc <l!td turn 
the freezer bag right side out on.'r the s;tmpk with the 
lrec h.tnd. Be \'ardul not to get m:-llHllT in the scabbk 
!LICks. 

:>. Squeeze excess air out of t!w h<tg, seal, ;md piau' it in an
other pb;;tic b<tg lt"l prevent k<~ks. l__;lbcl the b;1g \vith your 
name, date, ~wd .'-':1mpk id(·nlifkatitlll numlwr with a wa
tcrprool prn und fn·c:-c it immcdi;Hc!y \l) prevent nutrklu 
losses Jnd minimize odors. For manure with <l high degree 
l)l Yari:lhility, mnhipk s;unplc.s m~1y need to he analyzed. 
;\Lwurc S<:tmplcs :->hould he rmtilcd tlf dc!ivncd \Cl the bh()
r<tlnry dS :;oon :1~ ].HlS<,.ihlc <lfttT :-,;unpling. 

\bnurc Sctlnplcs should b,, sent to ;1 bh ror chemical <lnalysi<:. 
a." quickly ;-IS p():-\Sihle to av()id nutrient los:-;c:-;_ hll· '.1 list t~f 
("(lllJllH'n:i<tl bhor~Horil's. plc:t'>(.' call your 1St: Extrnsitlll tdlicc 
or \·isiL the \\\'h :H: http://cxtcnsiolLagmn_i;tstatc.cdu/immag/ 
->p. h tml. 

'' 'l'aJlle 1 .. cc)"ove~sion Factors \ ,..-1 

----'--------·----"' - -------····-·-- -··--·· ---·--------

To switch from Multiply by To get 

mg/1 1.0 ppm 

ppm 0.0001 percent 

ppm 0.00834 lb/1 ,000 gal 

ppm 0.002 lb/ton 

ppn1 0.2265 lb/acre-inch 

lb/1,000 gal 0.012 percent 

lb/ton 0.05 percent 

percent 83.4 lb/1 ,000 ge1l 

percent 20.0 lb/ton 

percent 2265 lb/acre-inch 

P (elemental) 2.29 P,O, 
K (elemental) 1.2 K

2
0 

ILhiC lll<llllll\' :lnah-sc<:. dctnmincd lw Llhor.l!Mics inl·ludc 
tnt<ll nitrogen, lot;;~\ phtlSplwtl\s, <llH.f ltllal potassium. Results 
from Ct)mmcrcl;'! laboratorie:-; arc jHt'~t'lltcd cidwr <l.'i ;1 pl'r(l'!H 
1)f the sctmpk weight, <IS pounds per hlll, a~ ptlnuds jH'r 1 ,(\\1\) 

gal inns ni" lll<lntu-c .. or in p<:ll"ts pn million (ppm). lahk I 
~hows LtctP!"S ttscd to cntl\Trl IKt\\.TCll mc~l.Sttrcrucnts. 
Usu;tllv, nutrient~ ,uc cxprcc;scd a<,\, P,O., pr !<~()on a wet or 
'·,Is rcc'l'ivcd" has is, htll .'--1Jil1l' Ia h-. m:·l)' Cns!('::td n;pnrt data tll1 

<lrl clcmcn!,\l (y in<;tc:·td uf p ,0 .. , K instz'~\(1 nr 1\_.C)) or drY 
(\'v·ithout watn) b;tsis; so, be" st-;l"l' to Ctlllfirm tl)"c units. \n am· 
case, lll<lnurc \'<dues from commercial bbor<l!Drics express · 
11tllrients a..:, the \tl\.11 anwunt of !\U!rit'nt in the lll.lll\lt"l' 

::.:unpk. Snn1c prim;try nulrknts, such as\" aud P, lll;l)" tHll he 
Ctnnplctdv :wailabk fnr plant <!_rowth the first \'t':tr tn<Ult!rC is 
applied. :\,jWrlion of St)\l1(' nniricntc; prc~cnt i1~ manure arc in 
;m nrp,,1nil: ftHHl :tnd unavaiLthlc for immcdi:·HC pL1nt upL·lkc. 
Organ it' !"onHs rcquirl' ll"<ULSfl.ll"llUtion W <Hl intlrg,tnic ftnm to 
he :1\',ti!:tblc fpr plant uptake. This aansfonnath1n is dcpell
tlcnt on !emperaturc. nhlistlll"l~. chcmil·alcnvirnnnh'nt, <J.nd 
tilHt'. :\vtlibhility of mHrknts can he limited hy field los:-;t'S. 
\\'hit'h <ll"C affcncd b:.· the type t)f mm11nc and by m<HIHrt' 

;lpplic,ltion methods. These IPs.,cs Jn' not accounted fc)r in 
hlbPt"<llory rt~sul!s. Rrfn to thl' hL [xtcusion puhlic:-Hitlll 
:Vltm<l_.~in,~ .\/t!llt!!"1' NHlricnl~ {or C rup Pnldw:lion (,P\1 I HI I) for 
nutrient av:1ilability cstinntCS :1ncJ lt)SSCS due to l)'jJl'S of 
manure <1pplic-llion methods. 

P\1 L518k M1li1Hn' Storog,c Foscs lnl'i..;ihlc J(isb 
P\1 l\H·l Culihr(l/itl/J and !Jni{imnilv cJ!·Solid Monurc .'-,"prcmlcrs 
il2./()3) 
P\1 J\)·}8 C.ulihruling, Lit[uid Mii!IUrc /\pp/ic(Htlrs (02/0-t) 
P\1 181 l i\1(01<./,t;in,t; ?vfwrurc \'writ'nls for Crop Prod11dion 

:\ddithlll;ll re.;;,ourcc." m:l\' he round Oll the ](\\Y:l \-Ltnmc \L-111-
agcmcnt ;\e~inn Cn1up d.\1:vL\C) \Vch p<tge ;\\: 
1t t 1 p :1 It xt cnsw ll. ~1gro n. i,tst a 1 c. cd u/imm~1g/ deb u h .Ill m 

Prcp~H-ed by :\ngcb l~icck-1 !inz_ cxlension pn)gram speci~dist, 
Dept. nf :\gronomy; _jdfcry Lorimor. <tSSoci;lte prokss(lr, ;lJld Tom 
L. Rich;nd. ;1ssociatc prnfrs:->or, Dept. ol ;\gricultura! and 
Biosys!Cms Engineering <:~nd 1\ris !<t"ihl. ISl field spccblist- :\~
ril"ultura! Engineering. 
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Section J: Mortality Disposal Actions 



C& J-1 Hog Farms 
Newlon County ,AR 

SECTION J. Livestock Mortality Management Plan 

Revised: April 12,20/3 

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 
BIOvator. 

The following is an Excerpt from Act 87 of 1963-Code 2-33-101 and Act !50 of 1985-Code 
19-6-448 by the Arkansas Livestock and Poultry Commission 
Carcasses may be buried at a site at least 100 yards away from a well and in a place where a 
stream cannot be contaminated. Anthrax carcasses are to be covered with 1 inch of lime. 
Other carcasses may be covered 1vith lime, particularly when needed to control odors. All 
carcasses are to be covered with at/east 2 feet of dirt. Carcasses are not to be buried in a 
lanc(fill, without prior approval of the State Veterinarian. 

Act 87 of 1963. Act 150 of 1985. and Act 522 qf 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 diedfl·orn any contagious disease shall 
not be transported, e.Ycept to the nearest crematmy The 
tramportation of the animal to the crematmy 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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Environmental 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 {c1rms 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. Enviromnen~ 

tal nutrition is defined as the concept of 
formulating cost-effective diets and 
feeding animals to rneet their minimum 
mineral needs for acceptable perfor
mance, reproduction, mul carcass quality 
with minimal excretion of minerals. Pigs 
normally excrete 45 to 60% of N, 50 to 
80% of Ca and 1~ and 70 to 95% of K, 
Na, A1g, Cu, Zn, Mn, and Fe when fed 
diets containing conunonly used 
feedstuffs. Although it is not possible to 
make pigs 100% efficient in utilization 
of nutrients, it is possible to reduce the 
amomzt of 11Itlrie11ts excreted througlz 
care{tll nutrient numagement. Several 
strategies are possible for reducing 
nutrients excreted: 1) improvements in 
feed efficiency, 2) more accurate nutrient 
requirement information for animals and 
cmnpositional data for feed ingredients, 

Reviewed by R. D. jones and L. j. Boyd. 

3) reduced feeding of excess nutrients 
through over(ormulation, 4) feeding for 
optimal rather than maximum perfor
mance, 5) use of crystalline amino acids 
and high quality protein, 6) improving 
the availability o(P and some other 
minemls, 7) use of phase feeding and 
separate-sex feeding, and 8) reduced feed 
waste. Some stmtegies have a much 
greater potential for reducing nutrients 
excreted than other strategies. In the 
future, diet formulation mui feeding 
must be integrated into total production 
systerns so that swine production 
systems are environmentally safe as well 
as economically viable. 

(Key Words: Environment, Nutrient 
Manage1ncnt, 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 
ilnprovements has been an increase 
in the size and intensity of produc
tion units to maximize the benefits 
from these improvetnents and to 
optilnize the use of capital, labor, and 

facilities. This large increase in size 
of anilnal units, however, has led to 
an overall increase in environmental 
burdens, such as excessive amounts 
of waste and odor. Commercial 
swine production is an essential 
component of our food supply. 
However, this important agricultural 
enterprise is being restricted in some 
countries and will be restricted in 
other countries if solutions to the 
problem of manure disposal and odor 
control are not developed and 
implemented. 

Because of the high nutrient 
content of manure, and thus fertiliz
ing value, land application has been 
the 1najor 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 
environn1ent is perceived as a major 
issue facing livestock producers in 
many countries (IS, 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
erninents in many countries are 
passing legislation requiring nutrient 
tnanagement 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 tnuch 
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 challenge: First, the amount 
of nutrients being excreted must be 
reduced; and second, the nutrients 
that are excreted must be recycled in 
a manner that is not dmnaging to the 
environment. It was stated in 1981 
by the Agricultural Research Council 
(4) that the concept of a minimum 
require1nent of a mineral that sus~ 
tains an acceptable standard pcrfor~ 
mance of pigs needed to be devel
oped and should be cost-beneficial. 
Environtnental nutrition is defined as 
the concept of formulating cost
effective diets and feeding animals to 
rncct their Ininimum 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 
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important component of the solution 
to this environmental problem. 

Assumptions and 
Nutrients of Concern 

There are four basic assmnptions 
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 syste1n Inust be 
sustainable and nutrients should not 
beco1ne 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; 
consmners, however, Inust recognize 
that additional production costs may 
result and must ultimately be paid by 
them. 

Digestion and retention coeffi
cients for N and several minerals are 
given in Table 1 for various sizes of 
pigs. Generally, pigs only retain from 
20 to 55% of the N consumed. The 
amount of Ca and P retained can 
vary from 20 to 72'X> with slightly 
rnore Ca retained than P. The reten
tion of Mg, Na, and K vary from 5 to 
389,6 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 
a1nount of minerals retained as a 
percentage of intake decreases as 
intake increases. The retention of 
chemically bound forms of some 
minerals will be increased if they are 
released in the digestive tract. For 
example, phytase can enhance the 
retention of Ca, l~ and Zn. Fiber is 
known to decrease the retention of 
some rninerals. Therefore1 the 
bioavailability of the mineral source 
will influence the retention of 
rninerals. 

Of the nutrients present in tna
nure, N, P, K, and trace minerals 
(probably Cu and Zn) are of greatest 
concern. There is general agreen1ent 
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 1najor 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 1nanure production. In the 
Netherlands, there are laws that 
regulate the amount and method of 
waste disposal. These regulations will 
become more restrictive by the yr 
2000 (28). 

Nitrogen is used as the base to 
regulate the amount of manure that 
can be applied to the land in many 
areas, including the U.S. However, in 
the future it is likely that N and P will 
be the nutrients that limit land 
application of manure in more 
intensive swine and poultry produc
ing areas. Results of a recent live
stock nutrient assessment in North 
Carolina (7) supports the position 
that l' 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 l' 
requirements of all nonlegmne 
agronomic crops and forage. How
ever, these researchers found that 3 
of 100 counties in North Carolina 
had enough n1anure to exceed all 
crop N requirements, and 18 counties 
had enough manure to exceed crop P 
needs. 

High P levels in the soil have also 
been reported for many states. 
Sweeten (86) estimated that for the 
145.5 metric tons of manure pro
duced annually by livestock and 
poultry in the U.S., pigs excrete 
about 23% of the P and poultry 
excrete about 13%. Dairy cattle 
excreted 12% of the total P in all 
manure. Sims (84) reported that 
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TABLE 1. Digestion and retention of nitrogen and minerals by different 
classes of pigs. 

Class or size of pigs 
----------- --.. - -- -------------~-----.. ---· 

Minerals Young Finishing Gestating Lactating 
-- - .. - ··- -----------

Nitrogen 
Digested, o/o 75 to 88 75 to 88 88 
Retained, o/o 40 to 50 40 to 50 35 to 45 20 to 40 

Calcium 
Digested, o/o 55 to 75 40 to 50 10 to 37 19 to 26 
Retained, o/o 40 to 72 25 to 50 35 

Phosphorus 
Digested,% 20 to 70 20 to 50 3 to 45 1 to 35 
Retained,% 20 to 60 20 to 45 20 to 35 20 

Magnesium 
Digested, o/o 20 to 45 28 to 38 14 to 21 7 to 18 
Retained,% 20 to 38 15 to 26 

Sodium 
Digested,% 35 to 70 
Retained,% 13 to 26 

Potassium 
Digested,% 60 to 80 
Retained,% 5 to 10 10 to 20 5 

Zinc digested, % 20 to 45 10 to 20 
Copper digested, % 18 to 25 10 to 20 
Iron digested, o/o 30 to 35 5 to 35 
Manganese digested, % 17 to 40 8 to 18 

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. 
(98). 

recent surveys reveal that several 
states had found greater than SO% 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, Iowa, Idaho, Indiana, 
Illinois, 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 son1e 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 3001J-1J increase in Cu to a 
depth of 91 em 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 CnSO) 
at an average annual rate of 80 ton/ 
acre (22.4% DM) to three soil types 
increased the soil DTPJ\ 
(diethylenetriaminepentaacetic acid) 

extractable concentration of I~ Cu, 
and Zn in the Ap and upper B hori
zon (D. C. Martens and E. T. 
Kornegay, unpublished data). The 
average annual rate of application 
per acre was 21.9lb of Cu, 7.1lb of 
Zn, and 3 78.6 lb of P. The applica
tion of a similar amount of Cu from 
CuSO 

4 
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 
1', respectively, when Cu-rich pig 
manure was added. There were some 
increases in the upper B or A

2 
hori

zons, but the magnitude of the 
increases was much less and the total 
concentration for all soils and treat
ments was much less. Little effect of 
treatments for the different soil types 
was observed below the upper B or A, 
horizon. The Cu (2.3 to 2.6 ppm) -
and Zn (16.8 to 20.3 ppm) concentra
tions of the grain grown on these 
soils were not changed. Corn ear leaf 
tissue had a slightly higher Cu 
concentration (113 to 172q'(l 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 "overfonnulation" 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•. 

pb Kb Zn Cu 
- ---------------

Depth 1990 1992 1990 1992 1990 1992 1990 1992 
- ---- ----------- ----------~-

(em) ---------- (ppm) ··--·-·---···-----------. -- ·--------- ------

0 to 15 118 212 147 191 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 14 298 797 0.26 1.02 0 1.21 

3 Swine lagoon effluent was added at a rate to meet the N needs of the bermudagrass 
pasture. Initial sample was taken june 28, 1990 and final sample taken December 2, 
1992. Adapted from Mueller et al. (65). 
bAssumed P20 5 contained 43.64% P and K20 contained 82.98% K. 

nutrient requirements of animals and 
c01npositional infonnation for feed 
ingredients; 4) Feeding for optimal 
rather than maximmn 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 s01ne 
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 tnajor reduc
tion in the excretion of nutrients. 
Coffey (15) reported that a reduction 
in the feed to gain ratio of 0.25 
percentage units (i.e., 3.00 vs 3.25), 
would reduce N excretion by 5 to 
10%. Henry and Dourmad ( 40) 
reported for growing-finishing pigs 
that for each 0.1 percentage unit 
decrease in feed to gain ratio there 
was a 391J decrease in N output. Feed 
efficiency can be iinproved in several 

ways: 1) Improvements in the genetic 
potential of anilnals 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 feeding 
methods can further ilnprove feed 
efficiency. 4) Although sometimes 
controversiaC the use of 
repartitioning agents can result in 
improvements in feed efficiency and 
major improve1nents in carcass 
lllUSCling. 

Reduction of Overformu1ation or 
Nutrient Excesses. The amount of 
nutrients excreted can be reduced by 
decreasing "ovcrformulation" 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 
recmnmendations were 110 to 12091b 
of NRC (69) guidelines, whereas the 
average range of industry recommen
dations were 120 to 13()<)6 of NRC 
(69) guidelines. Spears (85) reported 
results of diets analyzed by the North 
Carolina Feed Testing Laboratory for 
sows and finishing pigs (!'able 5). 
Excesses of most minerals were 
observed. The median levels as a 
percentage of NRC (69) guidelines 
were 140 to 192 for Ca, P, and Na; 
390 to 525 forK 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 0.69'h P, but P excretion was 331J.1l 
less for pigs fed the lower level of P. 
Walz et al. (95) reported that supple
mental amino acids (lysine, methion
ine+ cystine, threonine, and tryp
tophan) itnproved protein retention 
of pigs fed a low protein diet (25% 
less than recommended by German 
guidelines); N excretion was reduced 
approximately 30%. The use of more 
precise composition and nutrient 
availability data for feed ingredients, 
and better defined nutrient require
ments for animals, will allow for the 
formulation of diets that better meet 
the needs of the animal at the 
various stages of production. A 
reduction in the atnount of excess 
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TABLE 3. Mehlich-3 extractable Cu, Zn, and P concentrations in three soil types after 16 annual applications of 
Cu-rich manure and CuS04. 

Cu Zn p 

- -------------~--- ------------'" -·--· ... ~-·-··· 

Cu Cu Cu Cu Cu Cu 
Horizon Depth Classa Control manure sulfate Control manure sulfate Control manure sulfate 
- -~-- ~ -·----- ------------ - -- ------- ---------'""'"""-

(em) ..... (ppmb) - -- (ppmb) (ppmb) --

Bertie 

AP o to 29 fsl 4.3d 35.3' 42.1' 15.8d 32.7' 15.1d 295.0d 697.5' 295.0d 
Upper B 30 to 61 fsl 0.4d 2.2' l.SC 0.8d 1.6c o.sc 9.1d 230.2' 11.9d 
Lower B 62 to 86 fsl 0.4C 0.3' 0.3c o.sc 0.4' 0.6c o.sc 11.4' O.F 
Upper C 87to112 si! 0.3c 0.2c 0.4' Q.4C 0.4C Q.4C 0.1 c 0.9c 0.1 ( 
Lower C 113to133 sil 0.2' o.sc 0.4C 0.4c 0.6c 0.5' 0.1 ( 0.9' 0.1 ( 

Guernsey 

AP 0 to 25 si! 3.1 d 59.6' 62.2' 19.5d 49.4' 21.2d 176.3d 1 011.7' 199.1 d 

Upper B 26 to 50 sic 0.6d 3.oc 1.6cd 1.1 d 2.2c 0.8d 15.4d 83.2' 19.1 d 

Middle B 51 to 75 sic! 1.1' 0.7' 0]C 0.9c o.sc o.sc 1.9' 1.2' 3.6c 
Lower B 76to100 sic 0.6' 1.2' 1 .4' 0.5' 0.7' 0]C O.F 0.1 c 0.1 c 

StarrMDyke 

AP 0 to 11 sicl 14.8d 53.7' 54.2' 16.9d 43.2' 23.1d 38.3d 447.9' 77.2d 

A2 12 to 25 sic 1.8d 9.8C 9.2c 2.5d 7.6c 3.4d o.2d 130.7' 0.3d 
Upper B 26 to 50 c 1.oc 1.F 1.2c 1.oc 0.9c o.sc 0.1 c 2.0' 0.1c 
Middle B 51 to 75 c 0.5' o.sc o.sc o.sc 0.4' 0.4' 0.1 c 0.1 c O.F 
Lower B 76 to 100 c 0.8' 0.6c 0]C 1.oc o.5d 0.7cd O.F O.F O.F 

aFsl =fine sandy loam, sci= sandy day loam, sil =silt loam, sicl = silty clay loam, and c = clay. 
bppm = mg/dm3 Multiply mg/dm 3 (pprn) by 1.78 to get lb/acre. 
cdMeans on the same line with different superscipt letters are different (P<0.05). 

nutrients fed will reduce the atnount 
of nutrients excreted. 

More Accurate Esthnates of 
Anitnal Nutrient Requirements and 
Cotnpositional Infortnation for 
Feed Ingredients. Recmnn1ended 
nutrient requiretnents 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 cases1 are 
only estimates for an "average11 type 
of anitnal under "average" environ
mental conditions. Some of the 
variation in the estimated nutrient 
requirements developed by the 
different countries could be ex
plained by differences in genetic 
potential, feeding methods1 environ
mental conditions, ingredients used 1 

animal response criteria, and even 
the philosophy of the authors. With 
the exception of P, nutrient require
tnents are generally based on the 
total nutrient rather than the availM 
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 1neal 
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 11 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. For exa1nple, 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•. 

Growing~Finishing 

Mineral 20 to 50 kg 50 to 100 kg Gestation Lactation 

Calcium 
NRC (69) 0.60 
1986 Survey' 

Universities 0.66 
Feed industry 0.74 

1988 Surveyb 
Universities 0.64 
Feed industry 0.73 

Phosphorus 
NRC (69) 0.50 
1986 Survey' 

Universities (n=25) 0.55 
Feed industry (n=35) 0.60 

1988 Surveyb 
Universities (n=7) 0.54 
Feed industry (n=21) 0.60 

'Overfield (70) reported by Cromwell (22). 
bsurvey conducted in 1988 (Cromwell, 22). 

and it Inay 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 
Maxin1un1 Perfonnance. 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 improvetnent at an 
increasing rate as the animal ap
proaches maximum perfonnance. As 
the maximum response is reached 1 or 
as the performance curve reaches a 
plateau1 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 

.. (%) 

0.50 0.75 0.75 

0.59 0.82 0.79 
0.63 0.95 0.93 

0.58 0.84 0.84 
0.62 0.93 0.90 

0.40 0.60 0.60 

0.49 0.66 0.63 
0.52 0.77 0.76 

0.49 0.68 0.68 
0.52 0.76 0.74 

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 perfonnance 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 tnaximum 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. It is well 
known that the an1ount 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 perspective1 attempts to 
tnaximize 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 approxitnately 
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 

~) 
-

Nutrient Input 

Figure 1. Example o(diminishing ret11ms (or 
nutrient inputs {IS the level of nutrient fed 
increases. Adapted j1·om Crenshaw eta!. 
(21). J\t point 11, one unit of input produces 
0.27 units o(g(1i11, 1vhereas, at point B, one 
unit of input prod11ces 0.05 units o(gain. 
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TABLE 5. Mineral concentrations in sow and finishing swine diets•. 

Sow 
--- ----- ..•. --- -------------------. 

Requirement Median 
Minerals NRC (69) Range Medianb requirement 

--.--- '- ·-·- -- ____ ,. _____ -- - ____ ,. ____ -····-·· ·- .. - ·---·----

Calcium,% 0.75 0.62 to 2.01 1.21 1.61 
Phosphorus, % 0.60 0.45 to 1.17 0.84 1.40 
Sodium,% 0.15 0.13 to 0.45 0.22 1.47 
Magnesium, % 0.04 0.12 to 0.44 0.21 5.25 
Potassium, % 0.20 0.43to1.15 0.78 3.90 
Copper, ppm 5 12 to 222 22 4.40 
Iron, ppm 80 162 to 698 376 4.70 
Manganese, ppm 10 28 to 203 77 7.70 
Zinc, ppm 50 79 to 497 167 3.34 

Finishing swine 
--···------ ·------· -------- -- --· - ---------

Median 
Minerals Requirement Range Median'> requirement 
----------- -·--··------ - -------- - ------~------

Calcium, o/o 0.50 0.57 to 1.38 0.96 1.92 
Phosphorus, % 0.40 0.45 to 0.78 0.62 1.55 
Sodium,% 0.10 0.13to0.29 0.19 1.90 
Magnesium, % 0.04 0.13 to 0.21 0.16 4.00 
Potassium, % 0.17 0.48 to 0.93 0.72 4.23 
Copper, ppm 3 9 to 281 20 6.67 
Iron, pptn 40 131to503 311 7.76 
Manganese, ppm 2 37to160 62 31.0 
Zinc, ppm 50 103to205 149 2.98 

aResults 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 led will decrease. In 
the future, nutritionists will fonnu
late for 95 to 98% of maximum 
response rather than trying to 
approach 100o/o of maxitnmn 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 cmnposi
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 atnino acids in nonrutninant 
feeding can substantially reduce the 
a1nount of N excreted without 
affecting performance (23, 41, 49, 
89). Henry and Dourmad (41) and 
Van der Honing et a!. (89) reported 
that N excretion can be reduced 15 to 
20(76 when crude protein levels are 
reduced two percentage units and 
crystalline amino acids are added to 
correct mnino 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(l-·6 crude protein) 
by using crystalline lysine; this can 
result in a 2291) decrease in N ex
creted (Table 6). The crude protein 

level of corn~soybean meal diets can 
be reduced about four percentage 
units (i.e., 10 vs 149·6 crude protein) 
by using four amino acids (lysine, 
threonine, tryptophan, and methion
ine); this can result in a 41'7h 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 (SO, 51). Also, as 
nonnnninant animals are fed more 
precisely to rneet their amino acid 
needs, feed efficiency will be im
proved, which can further reduce N 
excreted as well as the excretion of 
other nutrients. 

Improve the Availability of P 
and Some Other Minerals. The 
amount of P excreted can be signifi
cantly decreased, if the availability of 
the bound (or unavailable) P, known 
as phytate P, in plants is improved. It 
has been demonstrated in pigs and 
poultry that the use of an exogenous 
enzyme, phytase, can improve plant 
P availability, thereby reducing P 
excretion. For example, in a corn 
soybean meal diet, commonly used 
for pigs and poultry, two-thirds of the 
P is bound and is unavailable (24). 
However, by using the appropriate 
amount of microbial phytase, 20 to 
SO% 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 1 then the a1nount 
of P excreted can be decreased 20 to 
SO')'h (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, 
55, 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 ofmaxirnum average daily gain(*) average daily feed intake (•) and 
gain:feed rotio (0) associated with each increase in overage daily Ca and P (CAP) intake 
for gmwing-finishing pigs. Taken from Com!Js eta!. (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~ 

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 20o/o reduction in P excre
tion, with the inclusion of 500 U/kg 
of phytase, the savings in manure 
disposal cost would be $0.42 per hog 
with a net advantage of $0.16 per 
hog for using phytase. A genetically 
engineered microbial phytase is now 
being marketed in the several coun
tries, including the U.S. The addition 
of microbial phytase to high phytate 
diets also releases Ca (57, 77, 78, 92), 
Zn (10, 60, 96), and some amino 
acids (48, 97) that may be bound by 
the phytate complex. 

Use of Phase Feeding and Sepa
rate-Sex Feeding. The requirement 
of animals for most available amino 
acids and minerals, expressed as a 
percentage of the total diet, decreases 
as the animals grow heavier. Phase 
feeding, as some have described it, is 
a way to more precisely meet the 
nutrient needs of growing and 
finishing pigs. This concept applied 
to dietary crude protein is illustrated 
in Table 7 and Figure 4. It is known 
that nutrient require1nents 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 Dounnad (41) 
reported that N excretion could be 
reduced approximately 15% when 
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Figure 3. Diminishing returns in nitrogen gain (grams per day) of pigs fed diets with 
graded concentrations of lysine. Panel 11: Predicted curves estimated usins a logistic 
equation. Data points± SE (n = 4) for each trealrnent group. Panel B: Morgi11al efficiency 
of nitrogen gain with respect to lysine intake calculated as the first deriv(/tive of the 
predicted curves in Panel A. Marginal efficiency is defined as tile incrernental response in 
nitrogen gain to an incremental unit of lysine intake. Taken from Gahl eta!. (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'!'6 reduction inN 
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/Meal 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/Meal net energy) diet was fed 
to 66 kg and a 16.1% CP (3.1 g 
lysine/Meal 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 in1prove 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 
1nore precisely fonnulate 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 ainino 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 Ininimized. 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'V<' 
level of feed waste can result in an 
income loss of $1.77 per market pig 
depending on 1narket condition, and 
an additional 327 g of Nand 82 g of 
P excreted per pig. The use of proper 
feeder designs, regular Inaintenance, 
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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•. 

N balance 

N intake, g/d 
N digested and absorbed, g/d 
N excreted in feces, g/d 
N retained, g/d 
N excreted in urine, g/d 
N excreted, total, g/d 
Reduction in N excretion, % 

14% CP 

67 
60 

7 
26 
34 
41 

12% CP + 
Lys 

58 
51 

7 
26 
25 
32 
22 

10% CP + 
Lys + Thr + 
Trp +Met 

50 
43 

7 
26 
17 
24 
41 

aAssumes 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•. 

Item 

N output, g/d 
Percentage of two-feed strategy 

Single-feed 
17% CP 

31.9 
110 

'Adapted from Henry and Dourmad (40). 

bcrude protein changed at 55 kg. 

'Crude protein changed at 50 and 75 kg. 

Two-feedsb 
17-15%CP 

29.0 
100 

Three-feeds< 
17-15-13% CP 

26.7 
92 

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) ($) - - (g) 

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 

'Based 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 $0.1 3/kg diet cost. Adapted from Harper 
(36). 

Weight of Pigs, kg 

Nine Phase Program 

\Veight of Pigs, kg 

Figure 4. Example of a one phase and a 
nine phase feeding program for the growing 
and finishing phase. 

and careful adjustment of feeders is 
essential for the prevention of 
excessive feed waste. 

Conclusions 
As swine production units have 

become larger and tnore intensive, 
the need for environmentally sound 
rnethods to use and dispose of 
excreted nutrients has increased. 
Safe and effective disposal of waste 
nutrients in swine production deM 
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 e1nerging 
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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 
environ1nental nutrition approach to 
swine feeding has the potential to 
significantly reduce excess nutrients 
for disposal in swine production. 
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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 I . Other options are being developed or tested. Research into these 
practices will reveal whether or not they can be successfully implemented in the future. 

Table 1 is organized in four sections covering practices that: 
1. reduce odor generation in barns, 
2. reduce odor emission from facilities and storage units, 
3. increase odor dispersion, and 
4 . reduce odor emission from manure application. 

For each practice, advantages and disadvantages are listed. The effectiveness and the cost of 
implementing each practice is indicated using odor generation from a standard swine facility as a base 
line. This unit is assumed to be constructed using state-of-the-art recommendations including deep 
pits or an uncovered manure storage facility, curtain sidings or mechanical ventilation, and no dietary 
modifications to reduce odor generation. 

To obtain an overall reduction in odors from a facility, reductions need to be made in odor generated 
by the unit itself, the storage facility, and from land application. 

Some practices listed in Table I are best management practices (BMP). These are practices with 
well-documented beneficial effects on sustainability of a production system. Their implementation 
should be encouraged even without considering their potential for odor reduction. 

The cost of each practice is indicated. A "low" cost is assumed to be less than $0.50 per GF pig 
produced ($1.25/Animal Unit); ''moderate" is assumed to add $0.50-$1.50 per GF pig produced 
($1.25-3.75/Animal Unit), and "high" is assumed to add more than $1.50 per GF pig produced 
($3. 75/ Animal Unit) to total production costs, as compared to the base line unit. 

Ag/Biosystems Engineering Department • Cooperative Extension Service • South Dakota State Univers ity 



Conclusions and Recommendations 

A number of practices arc 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 arc reduced. 

At this time, the following practices are recommended: 

I. The odor from the unit itself can be reduced by a combination of dietary 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 Research Farm near Beresford has demonstrated that biofilters reduce 
odor emissions from confined buildings by 96%. 

Issued in furtherance of Cooperative Extension work, Acts of May 8 and June 30, 1914, in cooperation with the USDA. Larry Tidemann, 
director of CES, associate dean, College of Agriculture & Biological Sciences, South Dakota State University, Brookings. South Dakota State 
University is an Affirmative Action/Equal Opportunity Employer and offers all benefits, services, education, and employment without regard for 
race, color, creed, religion, national origin, ancestry, citizenship, age, gender, sexual orientation, disability, or Vietnam Era veteran status. 
SZZ803-B: Printed at cost of $.1 6 each. 
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Table 1: Odor Reduction Practices for Swine Operations 

Section 1: Reduce generation of odor 
Practice Description Advantages Disadvantages Effectiveness Cost Comments 

a. Low protein Diets arc lowered 3-4% Avoid overfeeding CP. Reduced consumption Moderate Low. Cost offset by 
diets in CP compared to NRC Fewer problems with of byproducts and (Sometimes the increased 

rec . Crystalline AA are enteric diseases in pigs. alternative ingredients cost of LP diets productivity and 
added to diets so that AA Reduced N in manure, are actually more efficient 
levels follows NRC rec reduced ammonia lower than nutrient use . Shou ld 

emission regular diets) be considered a 
BMP 

b. Low sulfur Diets using no micro- Reduced production of Some restrictions Moderate Low Should be 
diets minerals on sulfate form H2S apply to the mineral considered a BMP 

and no excess sulfur sources that can be 
containing AA used 

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

d. Precision diet Diets arc fonnulated Diets that more precise ly Research is needed to Low Low At least 3-5 years of 
formulation based on digestible match the requirement of establish digestible research needed 

contents of amino acids the animals can be contents of nutrients before concept can 
and minerals and the net formu lated . Reduction of in feed ingredients be implemented 
energy content of the excess nutr ients in diets and the animals 
diets . Also, the ideal and thus in manure requ irements for 
protein concept is used d igestible nutrients 
in diet formulation 

c. Pclleting diets All diets used in the Reduces dus t generation None Low Low ($10/ton 
operation are pcllered and decreases amount of for mixing. this 
prior to use feed wasted in the manure cost offset by 

pit increased 
nutrient 
digestibili ty) 
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Table 1. Odor reduction practices fo r swine operations (cont.) 

Section 2: Decrease Emission of Odor 

Practice Description Advantages Disadvantages Effectiveness Cost Comments 

a. Flush systems lor Removes manure frequently Effective in reducing Increased labor, need Moderate Moderate 
manure removal by flushing all the pits emission from pit for outside storage 

b. Pit systems w/ Sloped bollom of pits make Reduces emission from pits None Moderate Moderate Usually combined 
reduced manure sure manure surface is with increased 
surface reduced flushing 

c. Oil spraying Vegetable oil sprayed in Bound dust also odors More sl icky surface Moderate Moderate Reduces health 
facilities at regular inrervals present in the dust risk for human 

workers in barns 

d. Biofilters Air exhausted through a Very effective. Building design . High Low to Odor reduced by 
biofilter made from organic Simple to construct. Aesthetics moderate 96% in SDSU 
material that captures the EnvironmentaUy friendly research. CarUlot 
odors. Clean, odorless air is be used with 
released . curtain-sided barns 

e. Storage additives Additives added 10 manure Supposed to reduce odor Not a proven Low High Questionable 
storage facility generation technique technique 

f. Rigid manme Mechanical cover is applied Very effective Can be cost ly High High 
storage covers to the manure storage unit 

g. Flexible manu re Flexible material appl ied on Can cause problems High Moderate Severa l different 
storage cover tnp of storage facility . May be when agitating materials can be 

textile or plastic membrane manure. support us ed 
or floating clay balls structure may be 

needed 

h. Biodegradable Straw is applied on top of Inexpensive Needs to be filled Moderate Low Effectiveness ! 

manure storage storage facilities every three months. highly dependent 
cover More difficult to on how the cover is 

agitate storage unit managed 

i. Manure separators Separates manure into a solid Decreases odor generation Relatively expensive. Moderate High More effective 
and a liquid fraction from storage only appl icable to separators are 

large operations available in Europe 
k. Methane digesters Treat waste with 3 to 10% Manure treatment can Costs: S250,000 High High May be combined 

total solids. Biogas methane decrease odor at 0 + M = $7,500/year with manure 
production from manure application time. Cost effectiveness separators 

Generation of electricity dependent on contract 
can help pay for treatment with electrical 
costs company. 
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Table I. Odor· reduction practices for swine operations (cont.) 

Section 3: Increase Dispersion of Odor 

Practice Description Advantages Disadvantages Effectiveness Cost Comments 

a. Shclterbelts 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. Aes thetics Low Low to moderate 
constructed I 0 to 15 feet implementation 
fi·om the exhaust fans will 
cause dust to settle 

c . Setback distances Optimize distance between Cost. Not appl icable for High Variable Effectiveness can 

odor emission sources and facilities currently in be calculated 

urban areas. operntion through the 
OFFSET model 
(Univ. of Minn .) 

I 

Section 4: Land Application of Manure I 
' 

Practice Description Advantages Disadvantages Effectiveness Cost Comments I 

a. Manure injection or Manure injected directly No emiss ion of Takes more horsepower Very high Low Should be 
incorporation into soil. Can be done in odors from and more sophisticated considered a BMP 

pasture or bare soil or into a manme when equipment 
growing crop applied to soil 

------
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Section M: Waste Storage Pond Pumping 
Plan 



C&IJ Hog Farms 
Newton County, AR 

SECTION M. MANAGEMENT OF WASTE STORAGE PONDS 

May 24, 201 2 

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. 

Runoff 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: 

• 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. 

• Plan ahead and develop a pumping plan. Identify specific fields and equipment needs for 
the pumping plan. 

• Consider using cropping practices that will expand the "window of opportunity" for land 
application during the growing season. Decide on field access alternatives during wet 
weather conditions. 

• Review and follow the Operation & Maintenance (0 & M) guidelines provided with your 
manure management system design and constructions plans. 

• Contact the Arkansas Department of Environmental Quality (501-682-7890) within 24 
hours concerning a wastewater discharge. 



C&H Hog Farms 
Newton County, AR 

Plan for Pumping Waste Storage Ponds 

Operator Name C&H Hog Farms 

Revised January 2 4, 2015 

Date 01124/15 

County Newton Pond ID or Legal Description Waste Storage Pond 1 & 2 

• 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) 

• 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 

• Fields Available for Land Application of Wastewater in an Emergency 
Legal Description Land use Acres Available Predom. Soil 
Sec. 26, T15N, R20W Grass 74.3 48 

• Holding Capacity of Ponds at Must Pumpdown Level 2,469,903 gallons 
Bottom of 25-year, 24-hour storage level. Pond is to be pumped within 10 days 
below level. 

• Holding Capacity of Ponds at High Water Line 3,495,464 gallons 
Top of25-year, 24-hour storage level (bottom offreeboard)(Includes Concrete Pits) . 

• Holding Capacity of Ponds between Freeboard and Must Pumpdown Elevation 
35,564 gallons 

Bottom of freeboard- Must Pumpdown Elevation. 

• 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 /log Farms 
Newton Coumy, AR May24, 2012 

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. 



Section N: Record Keeping and Land 
Application Log Forms 



C& H Hog Farms 
Newton County, AR 

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 

May25, 2012 

7. Animal Waste Land Application Record For Permitted Confined Animal 
Facilities 



Ol. 

~ 

~ 
;i, 

~ 
~ 

~ 

I 

Manure source details 

Total N I Organic N 
Year 

CALCULATION/ 
REFERENCE: (1 )-(3) 

COLUMN. 
... 
(1) 

.•. 
(2) 

Storage identification-------------- Manure form (solid/liquid)--------------

Manure Analysis Estimated Volume Actual Volume 
I Ammonium N I P205 I K20 I % Moisture Content to be Spread S_£!"ead 

lb/ton, or lb/1000 gal Sample ID/Date ton or gal ton or_gal 

I 

J 
I 

I 

.. 
AE-1188 (1 )·(2) 

·~· ·-· •n• "'' ... . . 
(3) (4) (5) 



Arkansas Department of Environmental Quality 
Permits Branch, Water Division 
530 I Northshore Drive 
North Lillie 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) (lbs/1000 ~al.) (lbs/ac) 

(1) (2) (3) (4) (5) (6) 

• Total ~vailable area is the area where manure was applied during the reporting period (this data can be obtained from the management plan). 
•• Total volume applied is the total volume ~pplied to the field dnring the whole reporting period (this data can be obtained from record sheet). 
,. •• Total Nitrogen concentration (lbs/1000 gallons) can be obtained from the wastewater analysis sheet. 

Column (6) =Nitrogen Applied (lbs/ac) = Column(4) X Column(S) +Column (3) + 1,334 

NOTE: You may make additional copies of this table as needed. 

Mail complete annual report fonn and annual application report to: 
Arkansas Depa11ment of Environmental Quality 
Permits Branch, Water Division 
5301 Northshorc Drive 
North Little Rock, AR 72118 



Previous manure applications and nitrogen credits. Date 

Nitrogen credit from application before last season's crop Nitrogen credit from application before crop 2 seasons ago 
Manure N Manure N 
Analysis Application Rate Analysis Application Rate Previous Manure 
lb/ton or ton/a or %Available N Credit lb/ton or ton/a or %Available N Credit CreditJPMCJ 

Field lb/1000 gal 1000 galla {Year2) lb/a lbf1000 gal 1000 galla (Year 3) tb/a lb/a 

• 

CALCULATION/ AE-1189 AE-1 189 AE-1189 AE-1189 

REFERENCE: SHEET 1, COL 1 SHEET 2, COL4 TABLE2 ( 1 }x(2)x(3)/1 00 SHEET 1, COL 1 SHEET 2, COL 4 TABLE 2 (5}x(6)x(7)1100 (4)+(8) 

·-· . . ·-· ,7, <O\ /01 ... 
COLUMN: (1) (2) (3) (4) (5) {6) 



Calculating residual/supplemental nutrient amounts Date _____ _ 

Actual Actual Manure Analysis Actual Nutrient Application Rate Difference Years to Next Application 
Application Rate N I P205 I 1<20 N I P205 K20 N I P205 1<20 I Field ton/a or 1 000 gal/a lb/ton, or lb/1 000 gal 

P205 K20 
lb/a lb/a lb/a 

i 

(1)X(2)X (1)X(3)X (1)X(4)X 

CALCULATION/ AE-1 189 SHEET3, SHEET3, SHEET3, (5)-SHEET 3, (6)-SHEET 3, (7)-SHEET 3, (6)fSHEET 3, (7)fSHEET 3, 

REFERENCE: COL 71100 COL 81100 COL 91100 COL1 COL2 COL3 COL2 COL3 

COLUMN: (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 



Fertilizer recommendations and crop requirements . 
Date ---'--- --

Soil Test Sampling Date Previous Previous 
Nitrogen Nitrogen Adjustment Crop Credits Manure Credit Nutrient Requirements 

Target Yield Requirement (STN) J.SDA) (PCC) (PMC) NetN J P205 I K20 Field c~ bula, ton/a or lb/a lb/a lb/a lbla lbla lb/a lb/a I 

CALCULATION/ (3)- SF 882 or SF 882 or 

REFERENCE: SF882 SF882 SF 882 SF882 SHEET 1, COL 9 [(4)+(51_+~+(7)] TABLE4 TABLE4 

COLUMN. 
... (1) ·-· (2) ·-· (3) " ' ' r ' '~' 

,..,, ,0, "'' I "'n\ 



Determining the manure application rate. Date --- -
Nutrient ReQuirement Estimated Manure Analysis %AvailabilitY Nutrient Available Target Manure Application Rate 

N P205 T 1<20 N P205 I K20 N I P205 I 1<20 N P205 K20 N I I Field lb/a 
P205 K20 

lb/ton, or lb/1000 gal % lb/ton, or lb/1 000 gal ton/a, or lb/1000 gal 

AE-1189 AE-1189 AE-1189 

CALCULATION/ SHEET 2, SHEET 2, SHEET 2, SHEET 1, SHEET 1, SHEET 1, TABLE 2 TABLE 3 TABLE3 (4)X(7) (5)X(8) (6)X(9) (1)/(10) (2)/(11) (3)/(12) 

REFERENCE: COL 8 COL9 COL10 COL 1 COL4 COL 5 /100 /1 00 /100 

COLUMN: (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 



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) 

.. 
NOTE: Facility record; DO NOT MAIL THIS; Keep th1s record at the facthty. 

Make additional copies of this table as needed. 



From: C H Hog Farms, Inc.
To: Bailey, John; Water Permit Application; Yarberry, Katherine
Cc: Richard Gray; David Brown (Cargill  Pork Production)
Subject: NMP Modification Request for C & H Hog Farms - Utilization of Waste Storage Pond 2 - Email #1
Date: Saturday, January 24, 2015 5:19:58 PM
Attachments: Signed 1-24-15 Letter to ADEQ re Major Modification - Utilization of Pond 2.pdf

Signed NOI 1-24-15.pdf

 
C & H Hog Farms is requesting a revision to its Nutrient Management Plan (NMP) pertaining to
the utilization of Waste Storage Pond 2. 
 
The attached letter identifies the specific location where the modification can be found in the
document. A completed Notice of Intent (NOI) is included in this email.  A full copy of the revised NMP
is also being sent; however, due to the size of the document, the NMP has been broken into sections
and will be emailed in separate, subsequent emails.  
 
Thank you for reviewing this request.
 
Regards,
Jason Henson

mailto:chhogfarmsinc@yahoo.com
mailto:BAILEY@adeq.state.ar.us
mailto:Water.Permit.Application@adeq.state.ar.us
mailto:YARBERRYK@adeq.state.ar.us
mailto:richard_gray@cargill.com
mailto:david_brown@cargill.com




















From: C H Hog Farms, Inc.
To: Bailey, John; Water Permit Application; Yarberry, Katherine
Cc: Richard Gray; David Brown (Cargill  Pork Production)
Subject: NMP Modification Request for C & H Hog Farms - Utilization of Waste Storage Pond 2 - Email #2
Date: Saturday, January 24, 2015 5:27:37 PM
Attachments: NMP Sections A-F.zip

 
This email accompanies our modification request.  It includes Sections A-F of the NMP.  The remainder
of the Section F maps are being sent in a subsequent email.
 
Thanks,
Jason Henson

mailto:chhogfarmsinc@yahoo.com
mailto:BAILEY@adeq.state.ar.us
mailto:Water.Permit.Application@adeq.state.ar.us
mailto:YARBERRYK@adeq.state.ar.us
mailto:richard_gray@cargill.com
mailto:david_brown@cargill.com



NMP Sections A-F.pdf
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Section A: Introduction 











C&l-J f-log Farms 
Ne'rl'lon County, AR 



NARRATIVE FOR C&H HOG FARMS 



NUTRIENT MANAGEMENT PLAN 



May, 2012 



This Nutrient Management Plan was developed for C&H Hog Farms. The farm located 
approximately I .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 ofN (18,497lbs) and available P20 5 (14,213 lbs) produced 
annually by the livestock was determined by DeHaan, Grabs & Associates, LLC using Arkansas 
Nutrient Management Planner with 2009 PL The Waste Storage Ponds have capacity of 
3,495,464 gallons (this includes the shallow pits). The Waste Storage Ponds have capacity at the 
Must Pumpdown Elevation of2,469,903 gallons. The volume between the Freeboard and the 
Must Pumpdown Elevation is 35,564 gallons. Effluent from Waste Storage Pond I will be 
applied through a Vac Tanker, whereas the effluent from Waste Storage Pond 2 will 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 PL 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. 



DeHaa11, Grabs & Associates, LLC 
Ma11da11, ND & Dodge City KS 











Nutrient Management Plan 



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



Farm contact information: C&H Hog Farms, (Jason Henson) 



Latitude/Longitude: 
Plan Period: 
Animal Type: 



Owner/Operator 



35, 55', 13.60" & -93, 4' 51 .0" 
2012-2017 
Swine 



870-688-1318 
HC 72 PO Box 10 
Mount Judea, AR 72655 



Animal Units: 999 



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



Signature: -..,....,...--------------
Name: Jason Henson 



Conservation Planner 



Date: 



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



Signature: ~ A, {)o:;r:; Date: j<J~ 1
1 



2c I t-
Name: NathanAPeSl'a, P.E. 
Title: Senior Project Engineer 



Manure and Wastewater Handling and Storage 



Signature: -::---:-:--=--:-----==-=:------ ----
Name: Geoffrey H. Bates, P.E. 
Title: President 



Nutrient Management 



Date: 



The Nutrient Management component of this plan meets the AR Nutrient Management 590 Practice Standard . 



Signature: -::---:--:--=--:-----=-=------- --- 
Name: Geoffrey H. Bates P.E. 
Title: President 



Date: 



Sensitive data as defined in the Privacy Act of 1974 (5 U.S. 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 permitted 
routine uses in the NRCS System of Records at http://www.nrcs.usda.gov/abouUfoia/408 45.html. Additional information may be found at 
http://www.ocio.usda.gov/gi reguesUprivacy statement.html. 



The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national origin, 
age, disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic information, political 
beliefs, reprisal, or because all or a part of an individual's income is derived from any public assistance program. (Not all prohibited bases apply 
to all programs.) Persons with disabilities who require alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and TOO). To file a complaint of discrimination write to 
USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W. , Washington, D.C. 20250-9410 or call (800) 795-3272 (voice) or (202) 
720-6382 (TOO). USDA is an equal opportunity provider and employer. 
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NUTRIENT MANANGEMENT PLAN CONTACT INFORMATION 



1. Facility: 
NAME: 
ADDRESS: 



PHONE NUMBER: 
EMAIL: 
MANAGER: 



2. Owners: 
NAME: 
ADDRESS: 



PHONE NUMBER: 



3. NMP Developed by: 
NAME: 
ADDRESS: 



PHONE NUMBER: 
CELL NUMBER: 



C&H Hog Farms 
HC 72 PO Box 10 
Mount Judea, AR 72655 
(870) 688-1318 
jasonh@ri ttermail.com 
Jason Henson 



Jason Henson 
HC 72 PO Box 10 
Mount Judea, AR 72655 
(870) 715-9468 



DeHaan, Grabs & Associates, LLC 
Nathan A. Pesta 
P.O. Box 522 
Mandan, NO 58554 
(701) 663-1116 
(701) 400-3950 



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



NUTRIENT MANAGEMENT PLAN INFORMATION 



Type ofLivestock: ............ Swine 
Number of head: .... .. .... .. 6503 
Average Weight: ............... 153.6lbs 



Total Number of 
Acres Included in NMP after excluded acres: ....... 630.7 acres 



DeHaan, Grabs & Associates, LLC 
Mfnulan, ND & Dodge City KS 











References 



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



t8l Arkansas Pollution Control and Ecology Commission Regulation 5 dated 
March 28, 2008 



t8l USDA, Natural Resources Conservation Service (NRCS) conservation practice 
standard Nutrient Management ("590") dated December 2004 



D -.--.--::-:---::-:-:------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 theN-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: Newton 



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



I. Does the county have any ordinances that require special permitting or approvals for 
siting animal feeding operations or land application of manure? __ Yes _x_ No 



If yes, has the county permitted or approved this site? __ Yes __ No 



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



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



2. Is the land application area, or any portion, located within the jurisdictional area of a 
city or town? __ Yes _x_ No 



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



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



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



Application of manure cannot occur until the operator obtains local approval. 



3. 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. 



4. Is the land application site located in a wellhead protection area? Yes _x_No 



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



(Operator Signature) (Date) 











Section B: Nutrient Utilization Plan 











C&H Hog Farms 
Newton County, AR 



B. NUTRIENT UTILIZATION PLAN 
The Following is in this section: 
I. Location 



2. Record Keeping 



3. Soil Sampling 



4. Manure Sampling 



5. Nutrient Budget for Land Application 



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



7. Land Application of Liquid Manure 



8. Amounts of Nitrogen Applied 



9. Solid Accumulation in the Retention Storage Pond 



I 0. Check Valves/Safety Switches 



II. Effluent/Solids Easement Agreement 



12. Prevention of Destruction of Endangered or Threatened Species 



13. Setback Requirements 



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



15. Nutrient Utilization Plan Amendments 



May24. 2012 











C& If Hog Farms 
Newton County, AR 



May24, 2012 



B. NUTRIENT UTILIZATION PLAN 



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



2. Record Keeping. 
a. A liquid manure pumping data sheet will be completed at the end of all 



pumping events by the person(s) responsible for monitoring the 
application event. 



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



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



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



c. During Periods of Land Application, daily inspections shall be conducted 
and record the following 
I) 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: 
I) 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 ofleaking or seepage, excessive 



settling, excessive vegetation growth or damage due to vehicles or 
equipment, rodents or erosion. Report any leakage as detailed 
above and make plans to rectify any problems. 
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C&H /log Farms 
Newton County, AR 



May24, 2012 



4) 



5) 



Inspect fences and safety signs around the facility, if applicable, to 
ensure they are present and in good condition. If necessary repair 
immediately. 
Record any livestock mortalities and how the carcasses were 
properly disposed of. (i.e. rendering service receipts, location of 
burial, etc.) 



f. Annual inspections shall be conducted and record the following. 



I) 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: 



I) 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 pmtions of any sample, when mixed 
together, shall represent the field at the depths from the 
cores. 



e) The soil samples shall be taken at least every 40 acres. 
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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-Nand Phosphorus shall be taken no less 
than annually. The soil samples shall be certified by the person 
taking the samples as being a representative sample of the soil and 
of the nutrient values of the field being tested. 



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



4. Manure Sampling. 



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



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



5. Nutrient Budget for Land Application. 



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



b. 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. 



4 











C& I-1 Hog Farms 
Newton County, AR 



/vlay24, 2012 



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



b. 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 



c. 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 



d. 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. 



e. 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. 



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



7. Land Application of Liquid Manure 



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



b. 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. 



c. 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. 



8. Amounts of Nitrogen Applied. 
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a. 



b. 



c. 



d. 



e. 



May24, 2012 



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 (lbs/ac )/Manure N Content (lbs/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. 



9. Solid Accumulation in the Retention Storage Pond. 



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



b. If or when pond desludging becomes necessary, Jason Henson- will land 
apply the solids at agronomic rates and in accordance with local, state, and 
federal regulations. 
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C& !-II fog Farms 
Ne1vton County, AR 



May24, 2012 



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



I 0. 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 l 00 feet to any down
gradient surface waters, open tile line intake structures, sinkholes, 
agricultural well heads or other conduits to surface waters. 



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



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



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



a. Pasture - 6.5 tons/acre 
b. Hay- 6.5 tons/acres 
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C&J-1 Hog Farms A1ay 24,2012 
Newton County, AR 



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: 



l) 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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C&J-1 Hog Farms 
Newton Coun!J', AR 



SECTION C. Land Application Calculations 



The following Information is attached 



1. Land Application Calculation Spreadsheet 



2. Phosphorus Index & RUSLE 2 Calclations 



3. Yield Goal & Crop Nutrient Uptake 



May 25, 2012 











C&H Hog Farms 



C. Land Application Calculations 



C&H Hog Farms 
01-Jun-12 



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



Nutrients per storage period=# of animals x weight (lbs) x daily nutrient production (lb/day/1 ,000 lb; 



#of Animals Average Storage Total 
Weight Period Nutrients 
(lbs.) 



Nitro en 
Farrowing Sows 400 425 0.47 365 29,164 
Breeding/Gestation 2100 375 0.19 365 54,613 
Boars 3 450 0.15 365 74 
Nursery Pigs 4000 10 0.60 365 8,760 
Finisher Pi s 0 150 0.42 365 0 



Total Nitrogen 6,503 92,611 



PhOSP:horus 
Farrowing Sows 400 425 0.15 365 9,308 
Breeding/Gestation 2100 375 0.063 365 18,109 
Boars 3 450 0.05 365 25 
Nursery Pigs 4000 10 0.25 365 3,650 
Finisher Pi s 0 150 0.16 365 0 



Total PhosQhorus 6,503 31,091 



Potassium Lactating Sows 400 425 0.3 365 18,615 
Breeding/Gestation 2100 375 0.123 365 35,355 
Boars 3 450 0.10 365 49 
Nursery Pigs 4000 10 0.35 365 5,110 
Finisher Pi s 0 150 0.22 365 0 



Total Potassium 6,503 59,129 



2. Add nutrients contained in wastewater. 



Nutrients in the wastewater= Number of animals x daily wastewater production {gal./day/cow) x dail 



#of Animals Daily Daily Storage Total 
Wastewater Nutrient Period Nutrients 
Production Production 



(gal.ldaylcow) (lb/day/1 ,000 gal) 
Nitro en 



Farrowing Sows 400 0 0 365 0 
Breeding/Gestation 2100 0 0 365 0 
Boars 3 0 0 365 0 
Nursery Pigs 4000 0 0 365 0 
Finisher Pi s 0 0 0 365 0 



Total Nitrogen 6,503 0 



Phos horus 
Farrowing Sows 400 0 0 365 0 
Breeding/Gestation 2100 0 0 365 0 
Boars 3 0 0 365 0 
Nursery Pigs 4000 0 0 365 0 
Finisher Pi s 0 0 0 365 0 



Total Phosphorus 6,503 0 



Potassium Farrowing Sows 400 0 0 365 0 
Breeding/Gestation 2100 0 0 365 0 
Boars 3 0 0 365 0 
Nursery Pigs 4000 0 0 365 0 
Finisher Pi s 0 0 0 365 0 
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C&H Hog Farms 



Total Potassium 



Total Nutrients Produced 
Total N 
Total P 
Total K 



Convert to Fertilizer Form 
Total N 
Total P20s 
Total KzO 



3. Subtract nutrients lost during storage 



6,503 



92,611 lbs 
31,091 lbs 
59,129 lbs 



92,611 lbs 
71,198 lbs 
71,546 lbs 



0 



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



Solids (assume 0% of nutrients retained in solids) 
Item Nutrients (lbs) Percent of Orig. Available for Land 



Total N 
Total P20s 
Total KzO 



Liquids (assume 100% of nutrients retained in liquids) 



0 
0 
0 



Application (lbs) 
0.65 0 
0.80 0 
0.80 0 



Item Nutrients (lbs) Percent of Orig. Available for Land 
Application (lbs) 



Total N 
Total P20s 
Total KzO 



4. Determine the plant available nutrients 



92,611 
71,198 
71,546 



0.73 67,143 
0.85 60,518 
0.85 60,814 



Estimate the amount of nutrients that will be available each year after the third consecutive year of a 
Plant available nutrients =Amount applied x fraction available 



Solids (assume 0% of nutrients retained in solids) 
Item Nutrients (lbs) Percent Avail. 



Total N 
Total p,Q, 
Total KzO 



Liquids (assume 100% of nutrients retained in liquids) 



0 
0 
0 



0.73 
0.90 
0.93 



Item Nutrients (lbs} Percent Avail. 



Total N 
Total p,o, 
Total KzO 



67,143 
60,518 
60,814 



0.73 
0.90 
0.93 



Available for Land 
Application (lbs) 



0 
0 
0 



Available for Land 
Application (lbs) 



49,014 
54,466 
56,557 



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



Sa {1). Estimate the amount of nutrients removed by the crop using table 6-6. 



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



Nutrient Uptake 
N 
p 
K 



Convert to Fertilizer Form 



244.4 lbs/acre 
24.7 lbs/acre 
182 lbs/acre 



244 lbs/acre 
57 lbs/acre 



220 lbs/acre 



Sa (2). Add to the plant requirements additional nitrogen to replace anticipated denitrification losses 
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C&H Hog Farms 
Nervton County, AR 



May2, 2012 



SECTION C2: DESIGN CALCULATIONS 
Waste Production Calculations 



A. Facility Information 



1. Type of Construction: Dexisting, IRI proposed-new, or D expansion 



2. Building Area, Barn 1 Gestation Barn (Proposed): 421.3 feet by 117.5 feet 
Barn 2 Farrowing Barn (Proposed): 367.1 feet by 82.5 feet 



3. Animal Capacity 3 head of Boars @ 450 lbs, 
2,100 head of Gestation Sows @ 375 lbs, 



400 head of @ 425 lbs, Lactating Sow 
(maximum head counts and 4 000 head of Nurser~ Pig @ 10 



. __ _,!1,;31-"5~0_1bs Total 
787 500 lbs Total 
170 000 lbs Total 
40 000 lbs Total lbs, 



average weights) 
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 following is completed for either liquid Manure Storage or Anaerobic Lagoon 



liquid Manure Storage 



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



Swine Poultry Other Cattle 
ODairy = 1.3 
0 Beef= 1.0 



IRI Nursery Pig= 1.4 
0 Grower/Finisher= 1.0 



0 Layers = 0.9 
0 Broiler= 1.3 
0 Turkey= 0. 7 



0 Horse= 0.8 
0 Sheep= 0.6 



IRI Boar/Gestating Sow= 0.41 
IRI Sow and Litter= 0.97 



(a) Manure produced: (TAW x (UWP x 180 days/1,000)) = 97 979 cubic feet I 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: -----"'19e.d.5='-96"'-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 
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C&H Hog Farms 
Newton County, AR 



(e) Precipitation-Evaporation October 1- April1) 0.92 Feet 
(f) Top of Waste Storage Pond 1 20 857 Square feet 
(g) Top of Waste Storage Pond 2 35 262 Square feet 



May 2, 2012 



(h) 



(i) 



(j) 
(k) 



Waste Storage Pond 1 25 Yr-24 Hr Storage Requirement (d) x (f): -----"-'12"'-"'09"-'7'- cubic feet 
Waste Storage Pond 2 25 Yr-24 Hr Storage Requirement (d) x (g): 20 452 cubic feet 
Waste Storage Pond 1, 180 Day Net Precip. Requirement (e) x (f): 19 119 cubic feet 
Waste Storage Pond 2, 180 Day Net Precip. Requirement (e) x (g): 32324 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 . 



(I) 



= 



(m) 



(n) 



(o) 



(p) 



(q) 



Recharge Water Produced Average: 366{cubic feet per day) x_l"-'8"'0'-_(180 days in storage period) 
65 880 cubic feet per 180 days. 



Sand Lane and Stacking Pad Area: ___ feet x ___ feet= ____ square feet 



Manure Stacking Pad Area: feet x feet= square feet 



Feed Stacking Pad Area: ____ feet x ____ feet= ____ square feet 



Total Runoff Area: _____ .square feet 



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 (I) x (m)/12 = _____ cubic feet 



Minimum Overall Storage Requirement 



(s) Minimum Storage Requirement (cor g)+ (h)+ (n): ------"2'-'-7-"'9,;;4,3"'6'-cubic feet 
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Waste Storage Calculations 



A. Determine Storage Provided 



Type of storage: 0 Earthen Storage Pit 
0 Underfloor Concrete Pit 
0 Other (describe) __ 



0 Earthen Lagoon 0 Concrete Tank 
0 Outside Concrete Pit 



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



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



420.3 feet x 
227.3 feet x 



114.3 feet x 
76.3 feet x 



1.5 feet= ------'-'72""'0"'60"--cubic feet (Manure Pit #1) 
1.7 feet= 29 483 cubic feet (Manure Pit #2) 



= 101 543 cubic feet TOTAL 



Waste Storage Pond 1 Volume= [(4 x sideslope2 x depth3
) I 3] + (sideslope x bottom length x depth



2
) + (sideslope x 



bottomwidth x depth2
) + (bottomwidth x bottomlength x depth) 



Bottom Length: ____ _ Bottom Width: ___ _ 



Design Full Depth: ---"9"-'.7'-feet, Overflow Depth: 10.1 feet 



Side Slopes: _3_:1 and _3_, End Slopes: __ 3_:1 and __ 3_:1 



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



Earthen Storage Pit or Lagoon Capacity: ----~1"-"1'-'1"-"'12'"2"- cubic feet 



Waste Storage Pond 2 Volume= [(4 x sideslope2 x depth3
) I 3] + (sideslope x bottom length x depth2



) + (sideslope x 
bottomwidth x depth 2



) + (bottomwidth x bottom length x depth) 



Bottom Length: ____ _ Bottom Width: ____ _ 



Design Full Depth: 11.7 feet, Overflow Depth: 12.7 feet 



Side Slopes: __ 3_:1 and _3_, End Slopes: __ 3_:1 and __ 3_:1 



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



Earthen Storage Pit or Lagoon Capacity: 254 643 cubic feet 



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



TOTAL STORAGE PROVIDED: -----"'46,7"-3,0,8,_ cubic feet 



NOTE: The Total Storage Provided will meet or exceed the Minimum Storage Requirement (item o) from Waste Productions 
Calculation 
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C&H Hog Forms 



5 Year Crop Rotation & Yield Goal & Crop Nutrient Needs 
Table 1. 5 Year Crop Rotation 



Years Fields 



One-Five 1, 2, & 4 



One-Five 3 & 5-17 



Table 2. Plant Nutrient Uptake 



Commodity 



Bermudagrass teamed with Tall Fescue, Rotational Pasture 



Bermudagrass teamed with Tall Fescue, Hay 



*% of the Dry Harvested Material 



#Yield Goals 



County State Commodity (Tons) 



#FORAGE, HAY 



Newton NORTH DAKOTA (BERMUDAGRASS) 6.5 



#FORAGE, ROTATIONAL 



McHenry NORTH DAKOTA PASTURE (BERMUDAGRASS) 6.5 



*From Table 6.6 of Part 651 Agricultural Waste Mangement Field Handbook 



#U of A Cooperative Extension Service, yield goal for Northern Arkansas 



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



Hay Pasture 



N 244.4 244.4 
P20 5 56.6 56.6 



K20 220.2 220.2 



DeHaan Grabs Associates, LLC 



N p K 



1.88 0.19 1.4 



1.88 0.19 1.4 



Moy30, 2012 



Nutrient Uptake, lb of nutrients 



N p K 



244.4 24.7 182 



244.4 24.7 182 











Comments: 



Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: Nathan A. Pesta, P.E. !Date: 5/25/2012 



Plan Description: Jason Henson: Fields 1-10 



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



County Information 
Farm county Newton 
R 270 
10-YrEI 110 
Kf ad· us ted for frost? Yes 



I ... UUit:lll i:IUUn;~;: CIITU Ut::SGriiJLIUIIIIIIUrllldliUII 



Manure Source Source Type Amount Available N Concentration P205 Concentration K20 Concrentration Water Extractible P Alum Used? 
WSP#1 Liquid Biosolids 1230 1000 al 37.60 lb/1000 al 28.90 lb/1000 al 29.10 lb/1000 al 1.90 lb/1000 oal No 
WSP#2 Liquid Manure 1531 1000 oal 30.20 lb/1000 al 23.20 lb/1000 al 23.40 lb/1000 al O.D7 lb/1000 oal No 



Nutrient L d M' :>ss ana mmera lization Fact• voo 



Nutrient Source N P205 K20 



Description 
Storage Appl. Storage Appl. Storage Appl. 



Losses{%) Losses{%) Losses{%) Losses{%) Losses{%) Losses{%) 
WSP#1 60% 50% 80% 80% 
WSP#2 60% 50% 80% 80% 



Estimated Plant Available Nutrients 
Nutrient Source N P205 K20 Water Extractible P 



Description Concentration Total (lb) Concentration Total (lb) Concentration Total (lb) Concentration Total (lb) 
WSP#1 7.52 lb/1000 al 9,250 5.78 lb/1000 gal 7,109 5.82 lb/1000 gal 7,159 1.90 lb/1000 al 2337 
WSP#2 6.04 lb/1000gal 9,247 4.64 lb/1000 gal 7,104 4.68 lb/1000 al 7,165 0.07 lb/1 OOD_E_al 107.17 



Totals 18,497 14,213 14,324 2,444 



Field P Index Calculations 
Soil Test P 



Soil Map 
Slope Gradient(%) Slope Length (ft) 



Flooding 
1



1 Field 



I I I I I I I ppm lb/ac Unit Min Max Rep Used Min Max Rep Used Frequency 
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I Comme"m I 
Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 



Planner: Nathan A. Pesta, P.E. Date: 5/25/2012 
Plan Description: Jason Henson: Fields 1-10 



H1 83 110 42 3 8 5 5.5 15 75 45 45 None 
H2 72 96 43 8 20 14 14 15 30 20 45 None 
H3 42 56 48 0 3 2 14 15 75 45 23 Occasional 
H4 50 67 43 8 20 14 14 15 30 20 23 None 
H5 65 86 48 #N/A #N/A #N/A 0.2 #N/A #N/A #N/A 5 #N/A 
H6 76 101 48 #N/A #N/A #N/A 0.2 #N/A #N/A #N/A 4 #N/A 
H7 178 237 48 #N/A #N/A #N/A 0.2 #N/A #N/A #N/A 4 #N/A 
H8 46 61 51 2 5 2.5 3.5 15 75 45 12 None 
H9 52 69 50 ' #N/A #N/A #N/A 0.2 #N/A #N/A #N/A 7 #N/A 
H10 69 92 51 2 5 2.5 3.5 15 75 45 15 None 



Field 
Field Area Buffer Buffer Width AppiArea 



Predominate Vegetation Percent Ground Cover 
Conservation Support RUSLE 1 RUSLE 2 



(ac) Length (ft) (ft) (ac) Practices (P) (ton/ac) (ton/ac) 
H1 19.70 1,800 100 15.57 Grass 95-100 None in place 0.12 0.18 
H2 19.30 1,000 100 17.00 Grass 95-100 None in place 0.34 6.60 
H3 15.90 1,000 100 13.60 Grass 95-100 None in place 0.24 0.01 
H4 10.40 700 100 8.79 Grass 95-100 None in place 0.28 5.40 
H5 24.90 500 100 23.75 Grass 95-100 None in place 0.05 
H6 36.60 900 100 34.53 Grass 95-100 None in place 0.05 
H7 79.80 2,400 100 74.29 Grass 95-100 None in place 1.10 
H8 15.50 15.50 Grass 95-100 None in place 0.06 1.30 
H9 45.10 1,680 100 41 .24 Grass 95-100 None in place 0.49 
H1 0 34.30 500 100 33.15 Grass 95-100 None in place 0.06 1.30 



302 277 



Application Nutrient Pre BMP PI Plndex 
Target Post 



Field Pasture Use Application Method Application Rate BMPs PI Timing Source Value Range 
Values 



H1 Rotational Grazing Surface Applied March-June WSP#1 25.00 1000 gallac 65 Medium 
H2 Rotational Grazing Surface ~ied March-June WSP#1 9.90 1000 gallac 80 High 
H3 Hayland Surface Applied March-June WSP#1 10.00 1000 gallac 47 Medium 
H4 Rotational Grazing Surface Applied March-June WSP#1 9.90 1000 gallac 75 High 
H5 Hayland Surface ~ied March-June WSP#2 81.00 1000 gallac 
H6 Hayland Surface Applied March-June WSP#2 81.00 1000 gallac 
H7 Hayland Surface Applied March-June WSP#2 81.00 1000 gal/ac 
H8 Hayland Surface Applied March-June WSP#2 81 .00 1000 gallac 56 Medium 
H9 Hayland Surface Applied March-June WSP#2 81 .00 1000 gallac 
H10 Hayland Surface ~ied March-June WSP#1 18.00 1000 gallac 52 Medium 
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I Commeot• I 
Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 



Planner: Nathan A. Pesta, P.E. 
Plan Description: Jason Henson: Fields 1-10 



ce~lmifnaaenn:nL rrd-.;Ln.;t:~ 



Field Diversion Terrace 



H1 
H2 
H3 
H4 
H5 
H6 
H7 
H8 
H9 
H10 



Field Nutrient Application Planning 
Per Acre Basis 



Field 
Nutrient 
Source PI Max 



H1 WSP#1 25.00 
H2 WSP#1 9.90 
H3 WSP#1 10.00 
H4 WSP#1 9.90 
H5 WSP#2 81 .00 
H6 WSP#2 81 .00 
H7 WSP#2 81.00 
H8 WSP#2 81 .00 
H9 WSP#2 81.00 
H10 WSP#1 18.00 



Per Field Basis 



Field Nutrient 
Source PI Max 



H1 WSP#1 389.19 
H2 WSP#1 168.34 
H3 WSP#1 136.04 
H4 WSP#1 87.05 
H5 WSP#2 1923.92 
H6 WSP#2 2797.24 
H7 WSP#2 6017.52 
H8 WSP#2 1255.50 
H9 WSP#2 3340.70 
H10 WSP#1 596.74 



Pond Filter Strip 



Application 
Planned 
25.00 1000 gallac 
9.90 1000 gallac 
10.00 1000 gallac 
9.90 1000 gallac 



81 .00 1000 gallac 
81 .00 1000 gallac 
81.00 1000 gallac 
81 .00 1000 gallac 
81 .00 1000 gal/ac 
18.00 1000 gallac 



Application 
Planned 
389.19 1000 gal 
168.34 1000 gal 
136.04 1000 gal 
87.05 1000 gal 



1923.92 1000 gal 
2797.24 1000 gal 
6017.52 1000 gal 
1255.50 1000 gal 
3340.70 1000 gal 
596.74 1000 gal 



Totals 



Date: 512512012 



Grassed 
Riparian Riparian 



Field Post BMP 
Waterway 



Fencing Forest Herbaceous 
Borderrs PI Value 



Buffer Cover 
65 
80 
47 
75 



56 



-'----
52 



Nutrient Recommendation (lblac) Nutrients Applied lblac) 
N P205 K20 N P205 K20 



489 57 220 188 145 146 
489 57 220 74 57 58 
489 57 220 75 58 58 
489 57 220 74 57 58 
489 57 220 489 376 379 
489 57 220 489 376 379 
489 57 220 489 376 379 
489 57 220 489 376 379 
489 57 220 489 376 379 
489 57 220 135 104 105 



Nutrient Recommendation (lbs) Nutrients Applied lbs) 
N P205 K20 N P205 K20 



7,613 887 3,425 2,927 2,250 2,265 
8,315 969 3,741 1,266 973 980 
6,653 775 2,993 1,023 786 792 
4,300 501 1,934 655 503 507 
11 ,615 1,354 5,225 11 ,621 8,927 9,004 
16,887 1,968 7,597 16,895 12,979 13,091 
36,328 4,235 16,344 36,346 27,921 28,162 
7,580 884 3,410 7,583 5,826 5,876 
20,168 2,351 9,074 20,178 15,501 15,634 
16,211 1,890 7,293 4,487 3,449 3,473 



135,669 15,814 61,037 102,981 79,115 79,784 
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P Index 
Range 



Medium 
Hiah 



Medium 
Hiah 



Medium 



Medium 



Surpluses I Deficits (lblac) 
N P205 K20 



-301 88 -75 
-415 0 -1 62 
-414 1 -162 
-415 0 -162 



0 319 159 
0 319 159 
0 319 159 
0 319 159 
0 319 159 



-354 47 -115 



Surpluses I Deficits (lb) 
N P205 K20 



-4,686 1,362 -1 ' 160 
-7,049 4 -2,761 
-5,629 11 -2,201 
-3,645 2 -1 ,428 



6 7,573 3,778 
8 11 ,011 5,494 
18 23,687 11 ,818 
4 4,942 2,466 
10 13,150 6,561 



-11 ,724 1,559 -3,820 
-32,688 63,301 18,747 











Comments: 



Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: Nathan A Pesta, P.E. jDate: 5/25/2012 



Plan Description: Jason Henson: Fields 1-10 



Manure Distribution Summary 
Units Aoolied bv Field and S 



~-·----- ~- -rr-- ' 
Source 



Field WSP#1 WSP#2 
(1000 qal) (1 000 qal) 



H1 389.19 
H2 168.34 
H3 136.04 
H4 87.05 
H5 1,923.92 
H6 2,797.24 
H7 6,017.52 
H8 1,255.50 
H9 3,340.70 
H10 596.74 



Total Applied 1,377 15335 
Available 1,230 1531 



DeficiVSurplus -147 -13804 



Supplemental Documentation of Inputs and Results for P Index and RUSLE Calculations 



I Field 
>il Map Unit 



·1 Name 
i'ctt-er...,S"'o_u_r_ce-



lource Type 
VEP (lblton) 



::) Used (lb/tor 
itter Appl. Rate 



WEP rate (lb/ac 
TP rate (lblac) 



IAium Used 
coet 



WEPcoef 
WEP Source Value 



!Soil Test P 
Soil coef 
Soil P Source Value 
Total P Source Value 
rR factor 



i Kf For 
Usee 



looe Gradient (% ~ 
lope Length 



IH1 IH2 IH3 IH4 
142 143 48 ,43 
Noark verv 1 



WSP#1 
( verv c Razort lc 



WSP#1 
Liauid 



620087~ 



1.5 11881 119 11881 
1315.502183 7~ 



~~~5 ~~~" ~~~5 ~~~5 
0.029 0.029 
1.76610317 



1110.39 195.76 ls5.86 166.5 
0.0018 0.0018 J18 lo.oo· 



98702 0.172368 )0548 
17 0.87174485 169892: 



i5 I~ I~ I~ IH9 IH10 
--- 51 150 151 I 



n7 



5.6: 
820.611354 
\No 
TM5 
JQ:031 
m 
186.45 
fO:OOi'8 
loiSs61 



67 
20.611354 
~0 



10.05 
IO 031 
l1A 
1101 08 



)018 
181944 



).07 



~Name C Soadra loam 



07 1.9 
1.1310044 12.6200873 



18 
34.2 



20.611354 227.161572 



~o INo INo INo 
1.050.050.050.05 



0.029 
1.27159428 



1236.74 161.18 169.16 191.77 
0.0018 0.0018 0.0018 0.0018 
0.426132 0.110124 0.124488 0.165186 
1.8650611 1.5490531 1.5634171 1. 



0 270 270 270 270 
l.37 lo.43 I I I lo.37 I lo.37 



(es - Yes Yes Yes Yes Yes Yes Yes Yes Yes J 
l.35 0.35 0.3 0.35 0.3 0.3 
5.5 14 14 14 0.2 0.2 0.2 3.5 0.2 3.5 



l4s l4s 123 123 Is 14 14 112 17 l1s 
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Comments: 



Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: Nathan A. Pesta, P.E. !Date: 5/25/2012 



Plan Description: Jason Henson: Fields 1-10 



Rusle LS 0.44 1.2 0.98 0.98 0.05 0.05 0.05 0.26 0.05 0.26 



Veqetal Canopy: Type Grass Grass Grass Grass Grass Grass Grass Grass Grass Grass 



Percent of Ground Coverd 95-100 95-100 95-100 95-100 95-100 95-100 95-100 95-100 95-100 95-100 



C Factor 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 0.003 



Cons. Support Practices (P) None in plac None in plac None in plac None in plac None in plac None in plac None in plac None in plac None in plac None in plac 



Calc. P Factor? No No No No No No No No No No 



Soil Hydrologic Group B B B B B B 



El 110 110 110 110 110 110 110 110 110 110 



P Factor 1 1 1 1 1 1 1 1 1 1 
RUSLE 1 (ton/ac) 0.12474 0.3402 0.23814 0.27783 0.06318 0.06318 
RUSLE 2 (ton/ac) 0.18 6.6 0.0061 5.4 0.05 0.05 1.1 1.3 0.49 1.3 
RUSLE ? Used (ton/ac) 0.18 6.6 0.0061 5.4 0.05 0.05 1.1 1.3 0.49 1.3 
Soil Erosion LRV 0 1 0 1 0 0 0.1 0.1 0 0.1 
Pasture Use Rotational G Rotational G Havland Rotational G Havland Havland Havland Havland Havland Havland 
Runoff Curve Numbers 61 61 58 61 58 58 
Soil Runoff Class VL L N L N N 
Soil Runoff Class LRV 0.15 0.2 0.1 0.2 0.1 0.1 
Flooding Frequenc;y None None Occasional None #N/A #N/A #N/A None #N/A None 
Flooding Frequency LRV 0 0 0.5 0 0 0 
Application Method Surface App Surface App Surface App Surface App Surface Ap~ Surface App Surface Ap~ Surface App Surface App Surface App 
Application Method LRV 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
Application Timing March-June March-June March-June March-June March-June March-June March-June March-June March-June March-June 
Application Timing LRV 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Total P Transport Value 0.6 1.65 1.05 1.65 0.65 0.65 
Calc PI 0 0 0 0 9 9 9 0 9 0 
Pre BMP PI Value 65 80 47 75 56 52 
PI RanQe Medium Hiqh Medium Hioh Medium Medium 
Diversion% 0 0 0 0 0 0 0 0 0 0 
Terrace% 0 0 0 0 0 0 0 0 0 0 
Pond% 0 0 0 0 0 0 0 0 0 0 
Filter Strip % 0 0 0 0 0 0 0 0 0 0 
Grassed WaterWay% 0 0 0 0 0 0 0 0 0 0 
Fencing% 0 0 0 0 0 0 0 0 0 0 
Riparioan Forst Buffer% 0 0 0 0 0 0 0 0 0 0 
Riparian Herbaceous Buffer% 0 0 0 0 0 0 0 0 0 0 
Field Borderrs % 0 0 0 0 0 0 0 0 0 0 
Total SMV 1 1 1 1 1 1 1 1 1 1 
Post BMP PI Value 65 80 47 75 56 52 
PI RanQe Medium Hioh Medium Hioh Medium Medium 
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1~- I 
Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 



Planner: !Date: 5/25/2012 



Plan Description: IC&H Hog Fanns: Fields 11-17 



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



County Information 
Farm county Newton 
R 270 
10-Yr El 110 
Kf adjusted for frost? Yes 



.,. ................ ---· -- -··"" --..... -·. ··-·· ····-· ···- ... ·-·· 
Manure Source Source Type Amount Available N Concentration P205 Concentration K20 Concrentration Water Extractible P Alum Used? 



WSP#1 Liquid Biosolids 1230 1000 gal 37.60 lb/1000 gal 28.90 lb/1000 gal 29.10 lb/1000 gal 1.90 lb/1000 gal No 
WSP#2 Liquid Manure 1531 1000 gal 30.20 lb/1000 gal 23.20 lb/1000 gal 23.40 lb/1000 gal 0.70 lb/1000 gal No 



Nutrient Loss and Mineralization Factors . . -·· ----- - .. -- --- - - -- -



Nutrient Source 
N P205 K20 



Description 
Storage Appl. Storage Appl. Storage Appl. 



Losses(%) Losses(%) Losses(%) Losses(%) Losses(%) Losses(%) 
WSP#1 60% 50% 80% 80% 
WSP#2 60% 50% 80% 80% 



Estimated Plant Available Nutrients 
Nutrient Source N P205 K20 Water Extractible P 



Description Concentration Total (lb) Concentration Total (lb) Concentration Total (lb) Concentration Total (lb) 
WSP#1 7.52 lb/1000 gal 9,250 5.78 lb/1000 gal 7,109 5.82 lb/1000 gal 7,159 1.90 lb/1000 gal 2337 
WSP#2 6.04 lb/1000 gal 9,247 4.64 lb/1000 gal 7,104 4.68 lb/1000 gal 7,165 0.70 lb/1000 gal 1071 .7 



Totals 18,497 14,213 14,324 3,409 



Field P Index Calculations 
Soil Test P Slope Gradie Slope Length (ft) 











I Commeoffi I 
Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 



Planner: Date: 5/25/2012 



Plan Description: C&H Hog Farms: Fields 11-17 



Field 
~v .u .... 



~r~~~~~~Y I ppm lb/ac Unit Min Max Rep Used Min Max Rep Used 
I 



H1 1 57 76 43 8 20 14 14 15 30 20 20 None I 



H1 2 19 25 50 0 3 2 2 15 75 45 45 Occasional 



H13 48 64 43 8 20 14 14 15 30 20 20 None 
H14 52 69 43 8 20 14 14 15 30 20 20 None 



H15 15 20 43 8 20 14 14 15 30 20 20 None 
H16 48 64 50 0 3 2 2 15 75 45 45 Occasional 



H1 7 50 67 1 3 8 5 5.5 15 75 45 45 None I 



Field 
Field Area Buffer Buffer Width Appl Area Predominate Vegetation Percent Ground Cover 



Conservation Support RUSLE 1 RUSLE 2 
(ac) Length (ft) (ft) (ac) Practices (P) (ton/ac) (ton/ac) 



H11 20.70 20.70 Grass 95-100 None in place 0.28 5.20 
H12 28.70 2,200 100 23.65 Grass 95-100 None in place 0.05 0.91 
H13 66.90 2,300 100 61 .62 Grass 95-100 None in place 0.28 5.20 
H14 18.00 18.00 Grass 95-100 None in place 0.28 5.20 
H15 66.30 2,300 100 61 .02 Grass 95-100 None in place 0.28 5.20 
H16 79.60 79.60 Grass 95-100 None in place 0.05 0.91 
H17 88.70 88.70 Grass 95-100 None in place 0.12 1.10 



369 353 



Application Nutrient Pre BMP PI P Index 
Target Post 



Field Pasture Use Application Method Application Rate BMPs PI 
Timing Source Value Range 



Values 
H1 1 Hayland Surface Applied March-June WSP#1 9.90 1000 gallac 72 High 
H1 2 Hayland Surface Applied March-June WSP#1 15.00 1000 gallac 64 Medium 
H13 Hayland Surface Applied March-June WSP#1 9.90 1000 gallac 70 High 
H14 Hayland Surface Applied March-June WSP#1 9.90 1000 gallac 71 Hiah 
H1 5 Hayland Surface Applied March-June WSP#1 9.90 1000 oallac 63 Medium 
H16 Hayland Surface Applied March-June WSP#1 14.00 1000 gallac 64 Medium 
H1 7 Hayland Surface Applied March-June WSP#1 18.00 1000 gallac 58 Medium 



- ~ 
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I Commem' I 
Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 



Planner: 
Plan Description: IC&H Hog Farms: Fields 11-17 



Dt:'~L IWidlld~t::II ICIIL riG\;ll\.o'C.;) 



Field Diversion Terrace 



H11 
H12 
H13 
H14 
H15 
H16 
H17 



Field Nutrient Application Planning 
Per Acre Basis 



Field Nutrient 
Source PI Max 



H11 WSP#1 9.90 
H12 WSP#1 15.00 
H13 WSP#1 9.90 
H14 WSP#1 9.90 
H15 WSP#1 9.90 
H16 WSP#1 14.00 
H17 WSP#1 18.00 



Per Field Basis 



Field 
Nutrient 
Source PI Max 



H11 WSP#1 204.93 
H12 WSP#1 354.74 
H13 WSP#1 610.04 
H14 WSP#1 178.20 
H15 WSP#1 604.10 
H16 WSP#1 1114.40 
H17 WSP#1 1596.60 



Pond 



Application 
Planned 



9.90 
15.00 
9.90 
9.90 
9.90 
14.00 
18.00 



Application 
Planned 
204.93 
354.74 
610.04 
178.20 
604.10 
1114.40 
1596.60 



Filter Strip 



1000 gallac 
1000 gallac 
1000 gallac 
1000 gallac 
1000 gallac 
1000 gallac 
1000 gallac 



1000 gal 
1000 gal 
1000 gal 
1000 gal 
1000 gal 
1000 gal 
1000 gal 



lDate: 512512012 



Grassed 
Riparian Riparian Field Post BMP 



Waterway 
Fencing Forest Herbaceous Borderrs PI Value 



Buffer Cover 
72 
64 
70 
71 
63 
64 
58 



Nutrient Recommendation (lblac) Nutrients Applied (lblac) 
N P205 K20 N P205 K20 



489 57 220 74 57 58 
489 57 220 113 87 87 
489 57 220 74 57 58 
489 57 220 74 57 58 
489 57 220 74 57 58 
489 57 220 105 81 81 
489 57 220 135 104 105 



Nutrient Recommendation (lbs) Nutrients Applied lbs) 
N P205 K20 N P205 K20 



10,122 1,180 4,554 1,541 1 '184 1,193 
11,565 1,348 5,203 2,668 2,050 2,065 
30,132 3,512 13,556 4,587 3,526 3,550 
8,802 1,026 3,960 1,340 1,030 1,037 
29,839 3,478 13,424 4,543 3,492 3,516 
38,924 4,537 17,512 8,380 6,441 6,486 
43,374 5,056 19,514 12,006 9,228 9,292 



UdUt::! ..J Ul 0 



P Index ] 
Range , 



HiQh I 



Medium 
HiQh 
High 



Medium 
Medium 
Medium 



Surpluses I Deficits (lblac) 
N P205 K20 



-415 0 -162 
-376 30 -133 
-415 0 -162 
-415 0 -162 
-415 0 -162 
-384 24 -139 
-354 47 -115 



Surpluses I Deficits (lb) 
N P205 K20 



-8,581 5 -3,361 
-8,897 702 -3,138 
-25,545 14 -10,006 
-7.462 4 -2,923 
-25,296 14 -9,909 
-30,544 1,904 -11,026 
-31 ,368 4,172 -10,222 











Comments: 



Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) -
Planner: !Date: 5/25/2012 
Plan Description: C&H Hog Farms: Fields 11-17 



Totals I 172,758 I 20.137 1 77,724 1 35,066 I 26,952 I 27,139 1 -137,693 6,815 I -50,585 1 
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Comments: 



Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) 
Planner: 
Plan Description: ]C&H Hog Farms: Fields 11-17 



Manure Distribution Summary 
Units Applied by Field and Source 



Field WSP#1 WSP#2 
(1000 qal) (1000 qal) 



H11 204.93 
H12 354.74 
H13 610.04 
H14 178.20 
H15 604.10 
H16 1,114.40 
H17 1,596.60 



Total Ap,lied 4,663 
Available 1,230 1531 



Deficit/Surplus -3,433 



Source 



Supplemental Documentation of Inputs and Results for P Index and RUSLE Calculations 



;Field jH11 u\H12 \H13 \H14 \H15 
Soil Map Unit 



1H16 lH17 
50 11 



]Date: 



L43 5o 43 43 142 --
Soil Na"'m"eCc-~-



'1 Utter Source 
'Type 



WEP (lb/ton) 
TP Used (lblton) 



-··---



Litter Appl. Rate 
WEP rate (lb/ac)_ 
TP rate (lb/ac) 
]Alum Used 



1 Coef 



]Soil Test P 
\Soil coef 
Soil P Source Value 
Total P Source Value 
[Rfactor 



]Kf Used 



~oark very c Spadra loam Noark very c Noark VF!rv , < verv c Spadra 
WSP#1 



:1 verv 
IWSP#1 WSP#1 WSP#1 WSP#1 
Liquid Biosol Liquid Biosol Liquid Bioso! Liquid ·j Bioso 



1.9 119 1.9 11.9 119 lT9 11:9 
12.6200873 112.6200873 12.6200873 112.6200873 187 
9.9 15 9.9 9.9 9.9 14 18 
18.81 28.5 18.81 18.81 18.81 26.6 34.2 
124.938865 189.30131 124.938865 124.938865 124.938865 176.681223 227.16157i 



No 
0.05 
0.029 
1.27159428 



175.81 125.27 163.84 169.16 119.95 163.84 166.5 
166618 looo18 lo.oo18 lo.oo18 lo.oo18 -- ]b0018 lo6611f 
0.136458 0.1197 



]270 
lOA3 
!YeS 
]035 



1.39129428 
270 1270 1270 1270 1270 1270 



0.43 
Yes 



lo3 1035 lo35 I03!j_m < _lq3 ]035 
<::l9' 



5/25/2012 











Comments: 



Arkansas Nutrient Managemnt Planner with 2009 PI (ver 3/3/2010) -
Planner: I Date: 5/25/2012 
Plan Description: C&H Hog Farms: Fields 11-17 



Slope Gradient(%) 14 2 14 14 14 2 5.5 
Slope Length (It) 20 45 20 20 20 45 45 
Rusle LS 0.98 0.21 0.98 0.98 0.98 0.21 0.44 
Vegetal Canopy: Type Grass Grass Grass Grass Grass Grass Grass 
Percent of Ground Coverd 95-100 95-100 95-100 95-100 95-100 95-100 95-100 
C Factor 0.003 0.003 0.003 0.003 0.003 0.003 0.003 
Cons. Support Practices (P) None in plac None in plac None in plac None in p!ac None in plac None in plac None in plac 
Calc. P Factor? No No No No No No No 
Soil Hydrologic Group B B B B B B c 
El 110 110 110 110 110 110 110 
P Factor 1 1 1 1 1 1 1 
RUSLE 1 (ton/ac) 0.27783 0.05103 0.27783 0.27783 0.27783 0.05103 0.12474 
RUSLE 2 (ton/ac) 5.2 0.91 5.2 5.2 5.2 0.91 1.1 
RUSLE? Used (ton/ac) 5.2 0.91 5.2 5.2 5.2 0.91 1.1 
Soil Erosion LRV 1 0 1 1 1 0 0.1 
Pasture Use Hayland Hayland Hay land Hayland Hayland Hayland Hayland 
Runoff Curve Numbers 58 58 58 58 58 58 71 
Soil Runoff Class N N N N N N L 
Soil Runoff Class LRV 0.1 0.1 0.1 0.1 0.1 0.1 0.2 
Flooding Frequency None Occasional None None None Occasional None 
Flooding Frequency LRV 0 0.5 0 0 0 0.5 0 
Application Method Surface App Surface Appl Surface App Surface App Surface App Surface App Surface App 
Application Method LRV 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
Application Timing March-June March-June March-June March-June March-June March-June March-June 
Application Timing LRV 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Total P Transport Value 1.55 1.05 1.55 1.55 1.55 1.05 0.75 
Calc PI 0 0 0 0 0 0 0 
Pre BMP PI Value 72 64 70 71 63 64 58 
PI Ranqe High Medium High High Medium Medium Medium 
Diversion% 0 0 0 0 0 0 0 
Terrace% 0 0 0 0 0 0 0 
Pond% 0 0 0 0 0 0 0 
Filter Strip % 0 0 0 0 0 0 0 
Grassed WaterWay % 0 0 0 0 0 0 0 
Fencing% 0 0 0 0 0 0 0 
Riparioan Forst Buffer% 0 0 0 0 0 0 0 
Riparian Herbaceous Buffer% 0 0 0 0 0 0 0 
Field Borderrs % 0 0 0 0 0 0 0 
Total SMV 1 1 1 1 1 1 1 
Post BMP PI Value 72 64 70 71 63 64 58 
PI Range High Medium High High Medium Medium Medium 
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RUSLE2. Erosion C:c:~lq.alation RecQrd 



Info: Field 1: SW Y., Section 25, T 15 N, R 20 W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 42 NO ARK VERY CHERTY SILT LOAM, 3 TO 8 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 45ft 
Avg. slope steepness: 5.5 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\Pasture\Cont grz warm seas past cmz17 



Outputs: 
T value: 5.0 tlaclyr 
Soil loss for cons. plan: 0.18 tlaclyr 











~~NRCs:· 
irt.!J:!i-:iJJ).21§f!iJ5-t&:!JBfiti!M!!.:!J:!2:.5ii!f!it!tiJ!#2Tii'i&iHfiliiJ);23~IJXf3fiJ/!i.Z:!f!fi2!Ji 



RIJSLE:2 ErosiQil. C:alculatioo Rec:Qrd 



Info: Field 2: SW Y. Section 25 Township 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NO ARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 45ft 
Avg. slope steepness: 14 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\Pasture\Rot grz warm seas past cmz17 



Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 6.6 tlac/yr 











~NRCS: 
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RUSLE2 Erosion Calculation Record 



Info: Field 3: SW %, Section 25, T 15 N, R 20 W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 48 RAZORT LOAM, OCCASIONALLY FLOODEDIRAZORT loam 95% 
Slope length (horiz): 20ft 
Avg. slope steepness: 1.5% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17* 



Outputs: 
T value: 5.0 Uac/yr 
Soil loss for cons. plan: 0.0061 Uac/yr 











~NRCS: 
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RUSLE2 Erosion Calcula.tion Recorcl 



Info: Field 4: NW% Section 36 Township 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NOARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 23ft 
Avg. slope steepness: 14 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\Pasture\Rot grz warm seas past cmz17 



Outputs: 
T value: 5.0 tfac/yr 
Soil loss for cons. plan: 5.4 tfac/yr 











USDANRCS:. "'--=; '·' .. ,.,. 
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RUSLE2 . ErQSiQn Calculation Record 



Info: Field 5: NE1/4 Section 26 Township 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 48 RAZORT LOAM, OCCASIONALLY FLOODED\RAZORT loam 95% 
Slope length (horiz): 5.0 ft 
Avg. slope steepness: 0.010 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\ Bermudagrass\Bermudagrass hay; NT, z17* 



Outputs: 
T value: 5.0 Uac/yr 
Soil loss for cons. plan: 0.050 tlac/yr 











~NRCS 
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Rl.JSLE2 ErQsion C.alct~lat:iol"' Recorct 



Info: Field 6: NE% Section 26 Township 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 48 RAZORT LOAM, OCCASIONALLY FLOODED\RAZORT loam 95% 
Slope length (horiz): 4.0 ft 
Avg. slope steepness: 0.010% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17' 



Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 0.050 tlac/yr 











~NRCS:.· 
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RU$LE2 Erosi.on Calculation Rt;!corcJ 



Info: Field 7: E Y, Section 26 Township 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 48 RAZORT LOAM, OCCASIONALLY FLOODED\RAZORT loam 95% 
Slope length (horiz): 4.0 ft 
Avg. slope steepness: 3.0 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\ Bermudagrass\Bermudagrass hay; NT, z17* 



Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 1.1 tlac/yr 











tJ2P1 NRCS :. 
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RUSLE2 Erosion C~lcul~tion Record 



Info: Field 8: NE Y. Section 35 Township 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 51 SPADRA LOAM, 2 TO 5 PERCENT SLOPES\SPADRA loam 95% 
Slope length (horiz): 12ft 
Avg. slope steepness: 3.5 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\ Bermudagrass\Bermudagrass hay; NT, z17* 



Outputs: 
T value: 5.0 Uac/yr 
Soil loss for cons. plan: 1.3 Uac/yr 











USDA NRcs:·.·~.: ... 
~ ·""''··"'' •.v, •. ,v 



&Ml':Z!J!::! 2;;'/:titiiJ<1i?J2!0B:i0.!l&S:-G110!.\i:!ti!i:tiW&'il!:ifB0'ii £'!iiiii1/L<:i2. 



RUSLE2 ··.Ere>sie>n C::al(:ulati<>n R~ce>rd 



Info: Field 9: NE Y. Section 35 Township 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 50 SPADRA LOAM, OCCASIONALLY FLOODEDISPADRA loam 95% 
Slope length {horiz): 7.0 It 
Avg. slope steepness: 1.0 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a. Single Year/Single Crop Templates\Hay\ Bermudagrass\Bermudagrass hay; NT, z17* 



Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 0.49 tlac/yr 











USDA NRcs:· . 
.,.~' '-"''''·'''' 
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RUSLE2 Erosic;m Cal<:ulation Re<:ord 



Info: Field 10: NE% Section 35 Township 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 51 SPADRA LOAM, 2 TO 5 PERCENT SLOPES\SPADRA loam 95% 
Slope length {horiz): 15ft 
Avg. slope steepness: 3.5% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\ Bermudagrass\Bermudagrass hay; NT, z17* 



Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 1 .3 tlac/yr 











USDA NRcs:::' ~ ,,.,,,,,. 
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RUSLE2 El"osion Calc::ulat:ion R~col"d 



Info: Field 11: NY, Section 35 Township 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NOARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPESINOARK very gravelly silt loam 100% 
Slope length (horiz): 20ft 
Avg. slope steepness: 14% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\ Bermudagrass\Bermudagrass hay; NT, z17* 



Outputs: 
T value: 5.0 t/ac/yr 
Soil loss for cons. plan: 5.2 t/ac/yr 











~NRCS:.· 
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RUSLE2 Erosion Calculc:tt:ioll ~ecor~ 



Info: Field 12: SE:;., Section 35 Township 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 50 SPADRA LOAM, OCCASIONALLY FLOODED\SPADRA loam 95% 
Slope length (horiz): 45 It 
Avg. slope steepness: 2.0 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17* 



Outputs: 
T value: 5.0 t/ac/yr 
Soil loss for cons. plan: 0.91 t/ac/yr 











~o'iNRCS" 
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RUSLE2 .. Erosion Calc!.~lationR~corcl 



Info: Field 13: South Y, and North Y, of Sections 35 and 2 Township 15N and 14N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NO ARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 20ft 
Avg. slope steepness: 14 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17" 



Outputs: 
T value: 5.0 Uac/yr 
Soil loss for cons. plan: 5.2 Uac/yr 











~NRCS: 
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R,IJSLE;2 E;rosion (::ah::ulation Rl;lcord 



Info: Field 14: SW% Section 35 Township 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NOARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 20 ft 
Avg. slope steepness: 14 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17' 



Outputs: 
T value: 5.0 tlac/yr 
Soil loss for cons. plan: 5.2 tlac/yr 











~NRCS:· ~ ...... · .. 
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RUSI..IS2 erosion C:e!lculation Reccml 



Info: Field 15: NE% Section 2 Township 14N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 43 NOARK VERY CHERTY SILT LOAM, 8 TO 20 PERCENT SLOPES\NOARK very gravelly silt loam 100% 
Slope length (horiz): 20ft 
Avg. slope steepness: 14% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17' 



Outputs: 
T value: 5.0 llac/yr 
Soil loss for cons. plan: 5.2 t/ac/yr 











~NRCS 
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RVSl-1:':2 Erosion Cetlculettion Record 



Info: Field 16: All and SE% Sections 2 and 3 Township 14N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 50 SPADRA LOAM, OCCASIONALLY FLOODED\SPADRA loam 95% 
Slope length (horiz): 45ft 
Avg. slope steepness: 2.0 % 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17* 



Outputs: 
T value: 5.0 t/ac/yr 
Soil loss for cons. plan: 0.91 t/ac/yr 











USDA NRCS:_.-_ .. =, . _,,_.,. 
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RU$LE2 ··ErQ~iort·calculationR~cord 



Info: Field 17: NE Y. and S 1'2 Sections 3 and 34 Township 14N and 15N Range 20W 



profiles\Newton Default 



Inputs: 
Location: Arkansas\Newton County 
Soil: 1 ARKANA VERY CHERTY SILT LOAM, 3 TO 8 PERCENT SLOPESIARKANA very gravelly silt loam 100% 
Slope length (horiz): 45ft 
Avg. slope steepness: 2.0% 
Contouring: a. rows up-and-down hill 
Strips/barriers: (none) 
Diversion/terrace, sediment basin: (none) 



Base management: a.Single Year/Single Crop Templates\Bermudagrass\Bermudagrass hay; NT, z17* 



Outputs: 
T value: 2.0 t/ac/yr 
Soil loss for cons. plan: 1.1 t/ac/yr 











Section D: Phosphorous Based Field List 











Rev. May 2012 



Section D. Fields Targeted for Phosphorus Based Manure Management 



Operator Name C&H Hog Farms Date 05/29/2012 



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



Sprdsht. Field ID 11 Legal Descri tion Acres Soil Phosphorus Test 2/ Date 
Line (Tract & Field) Section Twp. Range Available Mehlich 3 Tested 



51 
52 
53 
54 
60 
51 
52 
53 
54 
55 
56 
57 



(PPM) 
HI 25 ISN 20W 15.6 83 2/17/12 
H2* 25 ISN 20W 17.0 72 2/17/12 
H3 25 ISN 20W 13.6 42 2/17/12 
H4 36 ISN 20W 8.8 50 2/17/12 



HIO* 35 ISN 20W 33.2 69 2/17/12 
Hll* 35 ISN 20W 20.7 57 2/17/12 
H12* 35 ISN 20W 23.7 19 2/17/12 
Hl3* 35 ISN 20W 61.6 48 2/17/12 
Hl4* 35 ISN 20W 18.0 52 2/17/12 
HIS* 2 14N 20W 61.0 15 2/17/12 
Hl6* 2 14N 20W 79.6 48 2/17/12 
Hl7* 34/3 15/14N 20W 88.7 50 2/17/12 



ll 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. 











Section E: Inventory of Water Wells 











Inventory of Water Wells I 



Field location 
ID (Legal) 



SW/4 of, Sec 25, 
4 T 15N, R 20 W 



10 SE/ 4 of, Sec 35 
T 15 N, R 20 W 



SW/4, Sec 35, 
14 T 15 N, R 20W 



1/ Well Use Categories: 
Producer (Owned) 
Private 
Public 
Irrigation 



Well 
Depth Use of Well !I 
(Ft.) 



Private 
846 



Private 
700 



Private 
1035 



Required Setback Distance 
From Well For Manure 



Application (Ft.) 



Distance From State Rule 
Field 



NA 
100 



NA 
100 



NA 
100 











Section F: Land Treatment Information and 
Land Application Maps 











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



SECTION F. Land Treatment Information and Land Application Maps 



The following Information is attached 



I. Waste Utilization Summary Spreadsheet 



2, Overall Site Map 



3, WQRAMaps 



4, Soil Survey Maps 











C H Hog Farms 
Newton County, AR 



F.1 Waste Utilization Summary Spreadsheet 



Field ID Acreage 
Area 



(Acres) 
1 19.7 
2 19.3 
3 15.9 
4 10.4 
5 24.9 
6 36.6 
7 79.8 
8 15.5 
9 45.1 
10 34.3 
11 20.7 
12 28.7 
13 66.9 
14 18.0 
15 66.3 
16 79.6 
17 88.7 



Total 670.4 



DeHaan, Grabs Associates, LLC 
Mandan, ND Dodge City KS 



Setbacks Useable 
Acreage Land 



(Acres) (Acres) Use 
4.1 15.6 Grassland 
2.3 17.0 Grassland 
2.3 13.6 Grassland 
1.6 8.8 Grassland 
1.2 23.8 Grassland 
2.1 34.5 Grassland 
5.5 74.3 Grassland 
0.0 15.5 Grassland 
3.9 41.2 Grassland 
1.2 33.2 Grassland 
0.0 20.7 Grassland 
5.1 23.7 Grassland 
5.3 61.6 Grassland 
0.0 18.0 Grassland 
5.3 61.0 Grassland 
0.0 79.6 Grassland 
0.0 88.7 Grassland 
39.7 630.7 



Quarter Section Township Range County Owner of Land 



sw 1/4 25 15N 20W Newton Jason Henson 
sw 1/4 25 15N 20W Newton Jason Henson 
sw 1/4 25 15N 20W Newton Charles Campbell 
NW 1/4 36 15N 20W Newton Jason Henson 
NE 1/4 26 15N 20W Newton Sean Crickets/Rickets 
NE1/4 26 15N 20W Newton William Rickets/Crickets 
E 1/2 26 15N 20W Newton E.G. Campbell 
NE 1/4 35 15N 20W Newton Charles Campbell 
NE 1/4 35 15N 20W Newton Charles Campbell 
NE 1/4 35 15N 20W Newton Charles Campbell 
N 1/2 35 15N 20W Newton Barbara Hufley 
SE 1/4 35 15N 20W Newton Barbara Hufley 
S1/2&N1/2 35&2 15N&14N 20W Newton Charles Campbell 
SW1/4 35 15N 20W Newton Barbara Hufiey 
NW 1/4 2 14N 20W Newton Clayel Criner 
All &SE 1/4 2&3 15N&14N 20W Newton Barbara Hufiey 
NE 1/4&S 1/2 3&34 15N&14N 20W Newton Jason Criner 



10.C.1 











Customer(s): JASON HENSON 



Approximate Acres: 685 



C] Henson 
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Customer(s): JASON HENSON 



Approximate Acres: 685 



C Henson 
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~ Buffer_ Output.shp 
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From: C H Hog Farms, Inc.
To: Bailey, John; Water Permit Application; Yarberry, Katherine
Cc: Richard Gray; David Brown (Cargill  Pork Production)
Subject: NMP Modification Request for C & H Hog Farms - Utilization of Waste Storage Pond 2 - Email #3
Date: Saturday, January 24, 2015 5:40:22 PM
Attachments: NMP Section F Maps.zip

Section F Maps

mailto:chhogfarmsinc@yahoo.com
mailto:BAILEY@adeq.state.ar.us
mailto:Water.Permit.Application@adeq.state.ar.us
mailto:YARBERRYK@adeq.state.ar.us
mailto:richard_gray@cargill.com
mailto:david_brown@cargill.com



NMP Section F Maps.pdf



































From: C H Hog Farms, Inc.
To: Bailey, John; Water Permit Application; Yarberry, Katherine
Cc: David Brown (Cargill  Pork Production); Richard Gray
Subject: NMP Modification Request for C & H Hog Farms - Utilization of Waste Storage Pond 2 - Email #4
Date: Saturday, January 24, 2015 5:48:28 PM
Attachments: NMP Sections G-J.zip

Sections G-J

mailto:chhogfarmsinc@yahoo.com
mailto:BAILEY@adeq.state.ar.us
mailto:Water.Permit.Application@adeq.state.ar.us
mailto:YARBERRYK@adeq.state.ar.us
mailto:david_brown@cargill.com
mailto:richard_gray@cargill.com



NMP Sections G-J.pdf















































































































































































































































































































































From: C H Hog Farms, Inc.
To: Bailey, John; Water Permit Application; Yarberry, Katherine
Cc: David Brown (Cargill  Pork Production); Richard Gray
Subject: NMP Modification Request for C & H Hog Farms - Utilization of Waste Storage Pond 2 - Email #5
Date: Saturday, January 24, 2015 7:23:54 PM
Attachments: NMP Sections K-L.zip

Sections K-L

mailto:chhogfarmsinc@yahoo.com
mailto:BAILEY@adeq.state.ar.us
mailto:Water.Permit.Application@adeq.state.ar.us
mailto:YARBERRYK@adeq.state.ar.us
mailto:david_brown@cargill.com
mailto:richard_gray@cargill.com



NMP Sections K-L.pdf















































From: C H Hog Farms, Inc.
To: Bailey, John; Water Permit Application; Yarberry, Katherine
Cc: David Brown (Cargill  Pork Production); Richard Gray
Subject: NMP Modification Request for C & H Hog Farms - Utilization of Waste Storage Pond 2 - Email #6
Date: Saturday, January 24, 2015 7:34:19 PM
Attachments: NMP Section M.zip

Section M

mailto:chhogfarmsinc@yahoo.com
mailto:BAILEY@adeq.state.ar.us
mailto:Water.Permit.Application@adeq.state.ar.us
mailto:YARBERRYK@adeq.state.ar.us
mailto:david_brown@cargill.com
mailto:richard_gray@cargill.com



NMP Section M.pdf





























From: C H Hog Farms, Inc.
To: Bailey, John; Water Permit Application; Yarberry, Katherine
Cc: David Brown (Cargill  Pork Production); Richard Gray
Subject: NMP Modification Request for C & H Hog Farms - Utilization of Waste Storage Pond 2 - Email #7
Date: Saturday, January 24, 2015 7:59:25 PM
Attachments: NMP Section N.zip

This is the final email pertaining to this particular modification request.  Attached is Section N of the
NMP.
 
Regards,
Jason Henson

mailto:chhogfarmsinc@yahoo.com
mailto:BAILEY@adeq.state.ar.us
mailto:Water.Permit.Application@adeq.state.ar.us
mailto:YARBERRYK@adeq.state.ar.us
mailto:david_brown@cargill.com
mailto:richard_gray@cargill.com



NMP Section N.pdf


































































