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Section 1. Background and Site Information

This Nutrient Management Plan (NMP) is an impor{azent of the conservation management
system (CMS) for your Animal Feeding Operation (AFQhis NMP documents the planning
decisions and operation and maintenance for thearieeding operation. It includes
background information and provides guidance, ezfee information and Web-based sites
where up-to-date information can be obtained.

1.1  Objectives

Beau Allen has the following objectives:

1. Operate the farm in a socially and environmentaflgeptable manner to make a profit that
financially supports Beau Allen and his families.

2. Apply manure to obtain maximum nutrient benefit \l@liminating runoff and minimizing
leaching of nutrients.

1.2 General Site Information

Allen Ranch is located approximately 24 miles seatit of Coos Bay, Oregon in the Coquille
River watershed at elevation 29 feet above meafteseh The Coquille River watershed flows
east to west in the Coast Range Mountains andsinatio the Pacific Ocean near Bandon,
Oregon. The annual precipitation varies from 56@anches of which 70% falls within a 5
month period from November to March and less tHanfalls within June to August. Winds are
generally moderate in the winter and from the seast and are slight in the summer from the
northwest. Inland areas along the coast have affeesperiod of 160 to 220 days depending on
their elevation. Soils vary from well drained $dams to poorly drained silty clay loams.

Allen Ranch is owned and managed by Beau Allen islooirrently raising beef livestock.
Currently there are approximately 150 beef cows$, délves and 5 bulls being cared for on the
Allen Ranch. All of the livestock are out on pastexcept for when there are high water events
that force them to be confined to the livestocknBarhich is about 15% of the time during the
winter months. The calves are moved off of the Inamg October of each year. Beau Allen is
planning to expand the number of livestock caredfothe ranch to 200 beef cows, 160 calves
and 7 bulls over the next 4 to 5 years.

Manure, bedding and wasted feed is collected omltbgways of the livestock barns is scraped

to a solids storage barn (SSB) shown on the Operdtiea Map in Section 2.2. Rainfall runoff
coming into contact with manure drains to an unamrgd collection and storage tank (UCST)
shown on the Operation Area Map in Section 2.2idSatored in the solids storage barn and
wastewater stored in the underground collectionstarhge tank are applied to the hay and
pasture land fields to utilize the nutrients anglamics as a nutrient source. Wastewater is applied
using a stationary big gun sprinkler and the sai@sapplied using a tractor pulled solids
spreader.

Mortalities that occur during the year on the faara buried within 24 hours.
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Allen Ranch owns approximately 226.6 acres thataios the beef livestock facilities, wetlands
and the hay and pasture land fields used to proftuage for the beef livestock. These acres
consist of 7.1 acres for the livestock facilitisspps and houses, 3.6 acres of wetland area and
215.9 acres of irrigated hay and pasture land.cfbe rotation for the acres owned by Allen
Ranch consists of 5 to 7 years of perennial gfessis harvested by grazing livestock and for
hay which is fed to the beef livestock. The tangelds for the grass harvested by grazing
livestock and as hay is estimated at 3 to 6 tona@e at 85% dry matter depending on the soil
type and whether the field is irrigated or not. Yéaster from the underground collection and
storage tank and solids stored in the solids seobagn will be applied to the hay and pasture
land fields owned by Allen Ranch by employees efridinch and Beau Allen.

The soil concentration of phosphorus is very lowhi& hay and pasture land fields owned by
Allen Ranch. Applications of wastewater and sotidataining manure are planned on a nitrogen
basis on all fields.

Allen Ranch is located in the Coquille River waked which is heavily used recreational area
and important stream for endangered fish speciéotrer wildlife habitat. Any runoff

containing animal manure or leaching of nutriendsrf animal manures would have a significant
negative impact on the wildlife habitat and watealgy of the Coquille River.
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1.3  Applicable Permits or Certifications

Allen Ranch is required by Oregon state law to hawdined animal feeding operation permit
from the Oregon Department of Agriculture and thregdn Department of Environmental

Quality to operate. Allen Ranch is covered by tliegon Confined Animal Feeding Operation

National Pollutant Discharge Elimination System &ahPermit Number 01-2009. A copy of
the Oregon Confined Animal Feeding Operation Natid?ollutant Discharge Elimination

System General Permit is located in Appendix A. fidilewing table provides the location of
information in this plan in reference to the minimuequired elements for an Animal Waste

Management Plan (AWMP) as required by the permitppendix A:

AWMP Minimum Required Elements

Location

1. Summary of CAFO Oper ation

a) Contact name, address, phone number

Cover and Signature
Page

b) Facility address

Cover and Signature
Page

c) Type of operation Page 1
() Number and size of animals by species, expansion Page 1, 12
d) Manure, litter and process waste system — provide a general Narrative
g Page 11
description of each
(i) Collection — How is manure, litter and process waste removed from
housing, confinement lots? How is clean water diverted from Page 11

storage?

(i) Storage — Types and size of manure, litter and process waste
storage tanks, ponds

Page 11, 19, 20

(iii) Transfer — How is manure, litter and process waste moved to
storage, application areas?

Page 11, 21, 221

(iv) Use — How is manure, litter and process waste treated (composted,
separated, anaerobic digestion or storage, aeration?) How is

manure, litter and process waste water used on crops? If export is Page 11
utilized, describe that process.
2. Specific descriptions and calculations
a) A narrative of production area and land application locations Page 1
(i) Aerial photo or topographical map showing humbered field
locations, production area facilities, clean water diversions, and Page 7, 8, 45
surface water features.
(i) Soil maps of all application fields, including those not owned, and
) . . X SRR Page 121
map unit descriptions. Indicate areas with application limitations.
b) Manure, litter and process waste volumes Page 11
(i) Manure (feces and urine), litter and process waste output that is
L Page 11
collected and stored in this system.
(i) Bedding added and collected. Page 11
(iii) Proces; and wash waster collected, including footbath use when Page 11
appropriate
(iv) Silage and feed processing leachate Page 11
c) Contaminated storm water Page 11
(i) Direct rainfall into storage. Page 11
(ii) Slab or lot runoff collected. Page 11
(iii) Overflow from gutters or other diversions. Page 11
d) Nutrient content of manure, litter and process waste water Page 81, 159, 162,
Appendix G
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AWMP Minimum Required Elements

Location

(i) Content and volume of nutrients in manure, litter and process
waste generated — can come from NRCS Animal Waste Field
Handbook (Table 6.6 Oregon amendment), land grant university

Page 81, 159, 162,

o . Appendix G
publications, or analyses of manure, litter and process waste.
Actual test values are required of large CAFOs.
e) Farm nutrient balance Page 218
(i) Show amount of nutrients (N,P,K) generated, lost in storage, lost
during application, used by crops, and/or exported off the farm on Page 218

an annual basis.

(ii) Nutrient application must balance to most limiting nutrient as
determined by NCRS Agronomy Technical Note #26 and the
NCRS Phosphorus Index.

Page 151, 166

(i) Include all acres required to balance nutrients owned or leased by
the operator.

Page 41

f) Application schedule and limitations

Page 159

(i) Show scheduled applications of solids and liquids. Include date,
amount and method of application to identified fields. Describe
calibration of equipment used to apply manure, litter and process
waste water.

Page 175, 183, 72,
74,75

(ii) Describe limitations to manure, litter and process waste

applications. Indicate buffer areas and management to avoid Page 76
frozen or saturated soils. Justify buffer width and management.
(i) Using agronomic rates, application limitations, and scheduled
applications, calculate the minimum storage required for liquids Page 11, 24
and solids.
(iv) How is irrigation water managed relative to manure, litter and
process waste water application? Indicate general timing and
application rates of irrigation water. Irrigation water management Page 51
must not allow leaching of soluble nutrients or runoff.
g) Animal mortality management Page 31
(i) Describe how farm handles mortalities Page 31
3. Record keeping and reporting requirements
a) Testing — Monitoring Page 66
(i) Include the protocol for testing manure, litter and process waste. Page 66
(i) Include the protocol for testing and measuring crop nutrient Page 66
removals.
(i) Include the protocol for soil testing to evaluate nutrient applications
Page 66
and crop uptake.
b) Record keeping. Include the following: Page 227
(i) Date and amount of manure, litter and process water applied by Page 227
field. Calculate N and P applied.
(i) Manure, litter and process waste volume exported. Page 227
c) Reporting to Oregon Department of Agriculture Page 227
(i) Any discharge within 24 hours. Page 35, 227
(i) Amount of manure, litter and process water applied annually. Page 227
(i) Amount of manure, litter and process waste exported annually. Page 227
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AWMP Minimum Required Elements | Location
4. Additional requirements for large CAFOs

a) Inspections Page 227

(i) Storm water diversions, runoff diversions, waste transport, storage
Page 227

structures, storage structure volume weekly.

(ii) Water lines daily. Page 227
(iii) Application equipment leaks periodically. Page 227
b) Record keeping Page 227
(i) Results of daily inspections. Page 227
(i) Results of weekly inspections. Page 227
(i) Results of periodic inspections. Page 227
(iv) Corrective actions taken, explain those not corrected. Page 227
(v) Expected crop yields if not in the plan. Page 227

Table 1-1 provides the general location informafmmthe Allen Ranch farm.

Table 1-1. Geographic Location

FSA Tract Legal Description UTM
Farm County, State Number (S-T-R) Coordinates
Section 30, 31, 32, T28S, | UTM Zone 10
Allen R12W from the Willamette | UTM Projection:
Ranch Coos, OR NA Meridian x- 0405500
y- 4772300

Driving Instructions: (See Farm Location Map)

From exit 253 near Salem Oregon, travel south terdtate 5 highway for 133.94 miles to exit
119. Take exit 119 and merge onto state highwaya@®Sravel 3.06 miles to state highway 42
(Coos Bay-Roseburg highway). Turn right onto staggiway 42 (Coos Bay-Roseburg highway)
and travel west 52.84 miles to Lower Norway Lanarnlleft onto Lower Norway Lane and
travel 0.51 miles to the Allen Ranch.
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1.4  Location Map for Allen Ranch
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1.5  Allen Ranch Farm Fields Overview Map
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1.6  Topographic Map for Allen Ranch
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1.7 Resource Concerns

The following resource concerns are addresseddygdhservation practices listed in Section
2.3, "Production Area Conservation Practices" an8action 4.4, “Land Treatment

Conservation Practices”:

Soil Quality Concerns

Soil Quality Concern Fields
Ephemeral Gully Erosion NA
Gully Erosion NA
Sheet and Rill Erosion 1-27
Stream/Ditchbank Erosion NA
Wind Erosion NA
Water Quality Concerns

Water Quality Concern Fields
Facility Wastewater Runoff CAFO
Manure Runoff (Field Application) 1-27
Manure Runoff (From Facilities) CAFO
Nutrients in Groundwater CAFO1-27
Nutrients in Surface Water CAFO, 1-27
Silage Leachate CAFO
Excessive Soil Test Phosphorus 1-27
Tile-Drained Fields NA
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Other Concerns Addressed

Other Concern Fields

Acres Available for Manure Application 1-27
Aesthetics CAFO, 1-27
Maximize Nutrient Utilization 1-27
Minimize Nutrient Costs 1-27
Neighbor Relations CAFO, 1-27
Profitability CAFO, 1-27
Regulations CAFO, 1-27
Soil Compaction CAFO, 1-27
Time Available for Manure Application CAFO, 1-27
Odors CAFO, 1-27
Air Quality CAFO, 1-27
Biosecurity CAFO
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Section 2. Production Information (Manure and Wasewater Handling and
Storage)

2.1 Animal and Manure Resources

Allen Ranch is owned and managed by Beau Allen islooirrently raising beef livestock.
Currently there are approximately 150 beef cows$, délves and 5 bulls being cared for on the
Allen Ranch. All of the livestock are out on pastexcept for when there are high water events
that force them to be confined to the livestocknBarhich is about 15% of the time during the
winter months. The calves are moved off of the Inamg October of each year. Beau Allen is
planning to expand the number of livestock caredfothe ranch to 200 beef cows, 160 calves
and 7 bulls over the next 4 to 5 years. See Taliléo? a description of the livestock this plan is
based on.

It is estimated that 11,141 cubic feet or 237 wimanure, bedding and wasted feed will be
collected annually from Allen Ranch. Of the total@unt of manure, bedding and wasted feed
collected, 2,785 cubic feet or 20,835 gallons dlcollected as a liquid and 8,356 cubic feet or
150 tons will be collected as a solid. It is alstreated that 11,802 cubic feet or 88,277 gallons
of rainfall runoff from exposed paved lot aread Wwé collected annually. All of the rainfall
runoff from roofs is collected using gutters andvdspouts and directed to drainage ditches.

The solids storage barn (SSB) shown on the Operatiea Map in Section 2.2 is a roofed
reinforced concrete slab with reinforced concreddismvhere solids removed from the livestock
barns can be stored. The solids can be stacketeght of 10 feet which provides 11,200 cubic
feet or 403 tons of capacity that provides more tB@5 days of storage capacity. The storage
capacity of the solids storage barn exceeds theSNRCommended minimum storage period of
154 days computed using Worksheet OR10A-7 locai&krction 2.4. The solids storage barn
(SSB) will serve as intended as long as operatimhraanagement guidelines are followed for
this facility.

The underground collection and storage tank (UGH®Bwn on the Operation Area Map in
Section 2.2 has a total storage capacity of 2,0dicdeet or 15,147 gallons. The capacity of the
underground collection and storage tank (UCST}israated to provide 26 days of storage for
normal precipitation runoff and will overflow dugra 25 year-24 hour storm. Overflow from the
underground collection and storage tank will flanthe adjacent pasture area that will serve as a
vegetated treatment area to capture nutrient agehars in the runoff. The storage capacity of
the underground collection and storage tank previess than the recommended minimum
storage period of 154 days computed using WorksDBdtOA-7 located in Section 2.4. The
underground collection and storage tank (UCST)@axlure area that serves as a vegetated
treatment area will serve as intended as long asatipn and management guidelines are
followed.

See Table 2-2 for a list of manure storages and ¢hpacities.
Wastewater containing manure generated by the /ARkmch is applied to the fields as a nutrient
source using a big gun sprinkler which applies exaater at a rate of 458 gallons per minute at a

wetted diameter of 383 feet. The big gun sprinkkes the capability to apply liquids at a
minimum rate of 0.25 inches per acre and a maximatenof 4 inches per acre. Solids containing
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manure generated by the Allen Ranch are appli¢igetdields as a nutrient source using a solids
spreader with a capacity of 6.7 tons. The solideager can apply solids at a rate of 1 ton per
acre up to 33 ton per acre.

Table 2-1. Animal Inventory

Animal Group Type or Production | Number | Average | Confinement Period | Manure Storage Where
Phase of Weight Collected Manure Will Be
Animals | (Lbs) (%) Stored
Beef Cows CL gggf‘; cow/heifer 200|  1,000|Nov Early - Apr Late 2|Tank
Beef Cows CS (Bbrggg cow/heifer 200 1,000|Nov Early - Apr Late 8|Solids Storage Barn
Beef Cows CP (Bbrggg cow/heifer 200 1,000|Nov Early - Apr Late 90(Livestock
Beef Cows P (Bbrggg cow/heifer 200 1,000|May Early - Oct Late 100|Livestock
Calves CL Suckling calf (beef) 160 400(Mar Early - Apr Late 2|Tank
Calves CS Suckling calf (beef) 160 400(Mar Early - Apr Late 8|Solids Storage Barn
Calves CP Suckling calf (beef) 160 400(Mar Early - Apr Late 90(Livestock
Weaned .
Calves P heifer/steer (dairy) 160 400(May Early - Oct Late 100|Livestock
Bulls CL Finishing steer 7| 1,800|Nov Early - Apr Late 2|Tank
(beef)
Bulls CS I(Er;;sft;lng steer 7 1,800|Nov Early - Apr Late 8|Solids Storage Barn
Bulls CP I(Er;;sft;lng steer 7 1,800|Nov Early - Apr Late 90(Livestock
Bulls P I(Er;;sft;lng steer 7 1,800|May Early - Oct Late 100|Livestock

(1) Number of Animals is the average number of animals that are present in the production facility at any one time.
(2) If Manure Collected is less than 100%, this indicates that the animals spend a portion of the day outside of the
production facility or that the production facility is unoccupied one or more times during the confinement period.
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2.2 Operation Area Map

Owner/Operator: Beau Allen

Farm Name: Allen Ranch

County: Coos State: Oregon
Approximate Acres: 8.0 Date: July 2012
Location: Section 31, 32, T28S, R12W from the W.M.

Assisted By: Bruce D. Wilson, H&R Engineering LLC
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2.3 Operation Area Practices

Following are practices that the Allen Ranch hagle@mented or plans to implement that address
resource concerns for the Production Area ideutifieSection 1.7:

| Access Control

Field(s): CAFO
Status: EXxisting

Description: Fences are used to control animal and human atwéss production area and
livestock housing facilities.

Operation and Maintenance:Do not allow livestock access to open water couases
drainageways. Provide off stream watering facgitiehere possible and limit access to
designated watering areas.

Inspect fences periodically and repair or replacddn or decayed posts and tighten sagging
wire as needed. Broken wire can be spliced oaogal. Replace broken or missing insulators
on electric fences as needed and repair or replaperative electric fence controllers.

Insure gates and other appurtenances are in goddngarder. Replace or repair components
as needed.

Specification: NA

| Access Road

Field(s): CAFO
Status: Existing

Description: Existing roadways allow access to farm facilitiesl &ields to perform needed
management operations.

Operation and Maintenance:Maintain road, parking lot and pathway surfacegand
condition, which includes periodic grading and &odi of surface material when necessary.
Prevent surface ponding by localized grading oiitamdof surface materials to remove
depressions. Road base-course rock may be redaistdbilize the road and parking lot
foundations. If so, remove unstable materialsrabdild travelway. Limit traffic and animal
access with fencing or barriers, where needed.

Remove debris, litter or blockages from roads, iparkots and walkways. Also remove debris
and maintain capacity of associated drainage ditaffr®p inlets, culverts, bridges, waterways
and storm water outlets.

Eradicate or otherwise remove all rodents or buimgvanimals. Immediately repair any damage
caused by their activity.
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Immediately repair any vandalism, vehicular, oestock damage to earthfills, side slopes,
drainage facilities, water ways and storm wateledsior other appurtenances.

Maintain good vegetative cover, mulches, and otbgering installed for erosion protection.

Specification: NA

| Feed Management

Field(s): CAFO
Status: Planned Units: 367 Animals — 277 Animal Uts

Description: The quantity of available nutrients fed to the $iteek will be evaluated to improve
efficiency of nutrients fed and excreted.

Operation and Maintenance: See Section 7.

Specification: See Section 7.

| Fence

Field(s): CAFO
Status: EXxisting
Description: Fences are installed to control the movement andszoof animals and humans.

Operation and Maintenance:Do not allow livestock access to open water couases
drainageways. Provide off stream watering facgitiehere possible and limit access to
designated watering areas.

Inspect fences periodically and repair or replac&én or decayed posts and tighten sagging
wire as needed. Broken wire can be spliced oapspl. Replace broken or missing insulators
on electric fences as needed and repair or reptaperative electric fence controllers.

Insure gates and other appurtenances are in goddngarder. Replace or repair components
as needed.

Specification: NA

| Heavy Use Area Protection

Field(s): CAFO
Status: Existing
Description: Travel and confinement areas shown on the Operatiea Map are stabilized

with suitable materials to control soil erosionpiove air and water quality, improve aesthetics
and improve animal health.
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Operation and Maintenance:Periodically inspect concrete and asphalt slabscaras and
repair or replace broken sections as needed. Rrenanure from building up next to the curbs
or over topping them.

Regrade and regravel areas as need to preventipgiddiponding of rainfall.

Specification: NA

| Clean Water Pipelines

Field(s): CAFO
Status: EXxisting

Description: Pipelines are installed to convey water from tkerrshown on the Operation Area
Map to the livestock barns to provide water foeitock. Pipelines also supply water to the
house from tanks used to capture roof water.

Operation and Maintenance:Check to make sure all valves and air vents aratdée proper
operating condition so they can provide protectmthe pipeline.

Inspect pipelines for signs of failure. Inspesers and valves periodically for leaks or worn
gaskets. Repair or replace pipeline, risers ahgegas needed.

Drain the pipeline and components in areas thasagect to freezing. If parts of the pipeline
cannot be drained, a non-toxic antifreeze solutiay be added.

Eradicate or otherwise remove all rodents or buimgvanimals. Immediately repair any damage
caused by their activity.

Specification: NA

| Pumping Plant

Field(s): CAFO
Status: EXxisting

Description: Pumping plants shown on the Operation Area Majusee to transfer wastewater
to storage facilities and the hay and pasture feahdls as a nutrient source.

Operation and Maintenance:Operate and maintain pumps in accordance with goginent
and manufacture’s manuals and recommendations.

Drain liquid manure from pumps during cold weatteeprevent freezing. If parts of the system
cannot be drained, a non-toxic antifreeze solutialy be added.

Inspect pumps periodically and remove debris wrd@yeund shafts and impellers. Maintain
foot valves and check valves for proper operation.

Allen Ranch NMP 17



For proper operation of electric motors and costroiaintain lubrication for all bearings, keep
electric panel free from obstructions and debkkintain electrical safety devices, assure all
electrical contacts are tight, and lock main eleatrswitch to “OFF” position during non-use
season. Maintain adequate shade and ventilatrqouimp motors.

For proper operation of pumps, maintain lubricafimnall bearings and pump shafts, assure
belts are adjusted properly, maintain safety coxgedevices on open shafts and belt drives,
check to make sure all safety valves and deviegesetrat proper operating conditions so they
may provide protection to the pump and power uRir centrifugal pumps, periodically
measure tolerance between pump impeller and pusipg:é.e. wearing) and replace wear ring
as needed to help restore new pump operating dRasdics.

Use portable pressure gauge (preferably a liglietifgauge) to monitor pump performance.

Operate and maintain agitators in accordance Wweéhranufacture’s manual and
recommendations. Inspect all plumbing annuallg agnimum.

Replace, tighten, or repair broken or loose conoestand lines as needed.

Specification: NA

| Gutters and Downspouts

Field(s): CAFO
Status: Existing

Description: Gutters and downspouts are installed on the liegstarns to collect, control and
transport rainfall runoff away from the manure ngaraent system to suitable drainageways.

Operation and Maintenance:Annually inspect rain gutters, downspouts, pipaljreash
guards, pumps, structures and appurtenances fpepoperation. Keep them free of all foreign
material, weeds and sediment. Repair or replagelamaged component as needed.

Keep downspouts and outlets free flowing. Repareplace broken rodent guards as needed. If
the hydraulic capacity is insufficient, replacetgud and downspouts if needed or make
provisions for the waste management system to bahdlextra water.

Protect downspouts from damage by livestock andpegent and repair any damaged
components as needed.

Specification: NA
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| Underground Outlet

Field(s): CAFO
Status: Existing

Description: Underground pipelines convey water from downspoatsmected to gutters on the
barns and other surface water sources to suitabieagjeways.

Operation and Maintenance:Annually inspect underground outlets for properragien.
Check fields for signs of positive pressure (blaslels) or negative pressure (sink holes) in
underground pipelines. Repair or replace damagédo&en pipelines as needed maintaining
designed depth of cover.

Keep outlets free of vegetation and sediment. €&b@and prevent erosion at outlets by installing
riprap or other measures. Repair or replace dathagbroken rodent guards as needed.

Avoid travel over underground pipelines with heaguipment when the soil is saturated except
at crossings designed for this purpose.

Eradicate or otherwise remove all rodents and/amlwing animals that have or can potentially
damage any part of the system. Immediately repairdamage caused by their activity.

Immediately repair any damage due to vandalismicuédr or livestock.

Specification: NA

| Waste Storage Facility

Field(s): CAFO

Status: Existing

Description: The underground collection and storage tank (UGB0vn on the Operation Area
Map in Section 2.2 is used to collect and stonefadlirunoff from the paved lot area that comes
into contact with manure produced from the livekton Allen Ranch. Approximately 17,353
cubic feet or 129,800 gallons of wastewater isest@nd applied to the hay and pasture land
fields annually. The underground collection andage tank (UCST) has an operating capacity
of 2,025 cubic feet or 15,147 gallons that providéslays of storage for normal precipitation
runoff but will overflow if a 25 year-24 hour storsmould occur. The storage capacity of the
underground collection and storage tank providss flean the NRCS recommended storage
period of 154 days computed using Worksheet 108tnd in Section 2.4.

Approximately 8,356 cubic feet or 150 tons of sslade produced annually and applied on farm
to the hay and pasture land fields. The storagaagpof the existing solids storage barn (SSB)
is estimated to be 11,200 cubic feet or 403 tohs. dapacity of the solids storage barn will
provide more than 365 days of storage capacity wbikceeds the NRCS recommended storage
period of 154 days computed using Worksheet 108und in Section 2.4.

All storage facilities for Allen Ranch are summadzn Table 2-2.
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Table 2-2. Manure Storage

Storage ID Type of Storage Pumpable or |Annual Manure [ Maximum
Spreadable Collected Days of
Capacity Storage
Tank Outside tank, covered 15,147 Gal 129,800 Gal 26
Solids Storage Barn |Manure pack, roofed 403 Tons 150 Tons >365
Livestock Daily scrape & haul (liquid) 923,640 Gal| 923,640 Gal 365

Operation and Maintenance:

WASTEWATER COLLECTION AND STORAGE TANK -

The wastewater collection and storage tank showth@®peration Area Map collect rainfall
runoff, manure, bedding and other liquefied orgamaste. Wastewater collected in the tank is
periodically pumped to the hay and pasture landdito be utilized as a nutrient source. To
function properly and have the greatest manageftesqilbility, the underground collection and
storage tank (UCST) must be as empty as possilidetiober before the fall and winter rainy
season begins.

Inspect the tank weekly to insure structural intggtf the structural integrity of the tank is
compromised, immediately empty the tank to deteentie cause and make necessary repairs
before putting the tank back into service. Do dlmvaequipment that exceeds the design limit
of the tank on or within 20 feet of the structure.

Keep pumps, agitators, piping, valves and all odbectrical and mechanical equipment in good
condition by following the manufacturer's recommatidns. Maintain grounding rods and
wiring for all electrical equipment in good conditi Immediately remove all foreign debris
within the structure that may cause damage to pumnpsgitators.

Pump the wastewater collection and storage tankptaisly empty during the summer months
and cleanout any debris and other solid matetmasrhay have accumulated in the tank. Inspect
the tank for structural damage and if structurahdge to the tank is discovered seek the services
of a qualified engineer to assess the damage aondraend necessary repairs before putting the
tank back into service.

Do not dispose of animal carcasses in any wastewallection and storage tank. It is against
the law to do so.

Maintain all fences, railings, and/or warning sigogrovide warning and/or prevent
unauthorized human or livestock entry. Immediatelyair vandalism, vehicular or livestock
damage to the structure, earthen areas surroutitkrgjructure, or any appurtenances. Maintain
lids, grates and shields on openings.

Provide proper ventilation before entering the tank for any reason what so ever. Provide
and use self - contained breathing apparatus (scubaguipment when entering a tank. No
persons should enter the tank unless safety ropesaused and someone else capable of
providing rescue assistance is outside the tank.

Do not assume any storage tank, including open tagiorage tanks, are well ventilated.
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SOLIDS STORAGE BARN-

The solids storage barn (SSB) shown on the Operatiea Map is the primary storage facility
to store manure, bedding, and wasted feed produsedAllen Ranch.

Emptying of the solids storage barn should begitmésummer months as weather conditions
permit applying the solids to the hay and pastanel ffields. To function properly and have the
greatest management flexibility, the solids storage must be as empty as possible in October
before the fall and winter rainy season begins.

Periodically inspect concrete and asphalt slabis\aad curbs and repair or replace broken
sections as needed. Cleanup any spillage of mamarerganics from outside of the solids and
compost storage areas and place them back inchigyfa

Maintain all fences, railings, and/or warning sig@agrovide warning and/or prevent
unauthorized human or livestock entry. Immediatelyair vandalism, vehicular or livestock
damage to the structure, earthen areas surroutitergjructure, or any appurtenances.

BUILDING ROOFs-

Inspect building roofs annually as a minimum. Repad/or replace all rusted sections and
secure loose sections as needed. Immediatelyceeplabroken trusses, rafters, beams, poles as
needed. Immediately determining the cause andssacgmodification(s) to prevent

reoccurring structural failure is essential.

Specification: NA

| Waste Transfer

Field(s): CAFO

Status: Existing

Description: Rainfall runoff coming into contact with manuredisected to the small
underground collection and storage tank (UCST) showthe Operation Area Map. All solids
containing manure, bedding and wasted feed remfvoedthe livestock barns is transferred to
the solids storage barn (SSB) using farm equipment.

All planned exports, imports and internal transfarsolids and wastewater containing manure
are shown in Tables 2-3, 2-4 and 2-5.

Wastewater stored in the underground collectionstachge tank (UCST) is pumped to the hay
and pasture land fields during the spring and summuaths for utilization as a nutrient source
using underground waste transfer pipelines. Salidised in the solids storage barn (SSB) are
transferred to the hay and pasture land fieldshduhe spring and summer months for utilization
as a nutrient source using a tractor pulled sapdsader.

Operation and Maintenance:Remove debris and sediment from grates as neestaulially
inspect grates and receiving structures and repa@place as necessary.

Flush pipelines used for liquid waste applicatianih clean water following waste application,
or as needed, to prevent particle buildup.
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Drain the pipeline and components in areas thasabgct to freezing. If parts of the pipeline
cannot be drained, a non-toxic antifreeze solutialy be added.

Check to make sure all valves and air vents aratsbe proper operating condition so they can
provide protection to the pipeline.

Inspect pipelines for signs of failure. Inspesers and valves periodically for leaks or worn
gaskets. Repair or replace pipeline, risers ahgesas needed.

Eradicate or otherwise remove all rodents or buimgvanimals. Immediately repair any damage
caused by their activity.

Specification: NA

Table 2-3. Planned Manure Exports off the Farm

Month- Manure Source Amount Receiving Operation Location
Year

(None)

Table 2-4. Planned Manure Imports onto the Farm

Month- Manure's Animal Type Amount Originating Operation Location
Year

(None)

Table 2-5. Planned Internal Transfers of Manure

Month- Manure Source Amount Manure Destination
Year

(None)
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| Watering Facility

Field(s): CAFO
Status: Existing
Description: Watering facilities are installed in the barns toyide livestock access to water.

Operation and Maintenance:Check all above ground connections, valves, gabegnt
guards, inlets and outlets to make sure they aretifining properly. Check troughs and tanks
for leaks or cracks and repair or replace immebjiatlenecessary.

Make certain the area adjacent to the trough i pvetected with gravel, paving, or good cover.
Be sure that the outlet pipe has a free outleti@ndt causing any serious erosion problems.
Check periodically to see if debris has fallen itite trough or tank which may restrict inflow or
planned functions of the outflow system.

Clean the entire system periodically and removesnalgae growth, and/or sludge. Chemicals
such as copper sulfate and chlorine can be usgtt@nt moss and algae growth. Local rules
and regulations are to be followed when using chalsito make sure they are safe for animals.

Where necessary maintain coverings and insulatigmevent damage by freezing.

Eradicate or otherwise remove all rodents or bummgvanimals. Immediately repair any damage
caused by their activity.

Immediately repair any vandalism, vehicular or $iteek damage.

Specification: NA
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24 Storage Period Worksheet 10A-7
OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 7/2/2012

Version 4.1
CLIENT: Allen Ranch
ASSISTED BY: Bruce D. Wilson, H&R Engineering

Worksheet OR10A-7--Waste storage period determination
Basic Storage Period, SPb = 213 Days

Enter average monthly Evapotranspiration(ET) from OSU Extension Publication 8530,
Oregon Crop Water Use and Irrigation Requirements, and Precipitation(Ppt) Data from

Climatic Station- BANDON 2 NNE

Crop ET, | Accum ET,

Day of Year MONTH Inches Inches Ppt, Inches
1-31 January 0.25 0.25 9.22
32-59 February 0.46 0.71 7.76
60-90 March 0.71 1.42 7.39

91-120 April 2.60 4.02 4.61
121-151 May 3.43 7.45 3.16
152-181 June 3.62 11.07 1.68
182-212 July 3.90 14.97 0.43
213-243 August 3.35 18.32 0.90
244-273 September 2.80 21.12 1.63
274-304 October 2.13 23.25 3.88
305-334 November 0.83 24.08 9.12
335-365 December 0.53 24.61 9.70

a. Determine last day for the month of the year when 3/4 of Annual ET is exceeded-
3/4 of Annual ET = 0.75x 24.61 = 18.46 Inches
L = Last Day for Month Accum ET exceeds 3/4 of Annual ET
L= 273 Days

b. Determine first day for the month of the year when ET >= Ppt-

E = First Day of Month ET >= Ppt

E= 121 Days
c.SPb=365-(L-E)=365-( 273 - 121 ) = 213 Days
Management Factor, Fm = 0.8

Low Level, Fm=1.0

...The operator does not utilize a waste management plan.

Management Factor ...Proper operation and maintenance may not be performed

Medium Level, Fm = 0.8

...The operator utilizes an up-to-date waste management plan.

...Manure application equipment is calibrated for nutrient applications.
Maintains adequate soil moisture for crop growth

...Agronomic treatments which would maximize crop nutrient uptake are
not fully utilized.

...Proper operation and maintenance is planned

Fm 0.8

High Level, Fm= 0.6

0.6 ...The operator utilizes an up-to-date waste management plan.
" ...Soil fertility testing is performed annually.

High Medium Low ...Manure in storage is tested for nutrient concentrations.

Records of time, rate and location of manure applications are maintained
Management Level ...Manure application equipment is calibrated for nutrient applications

...Irrigation water management techniques are practiced.

...Crop nutrient uptake is maximized with appropriate agronomic treatments
such as residue management, conservation crop rotation, crop variety
selection, prescribed grazing, and pest management.

...Proper operation and maintenance is planned

Page 1 of 4 AllenORAWMv4.1
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) s

Version 4.1

CLIENT: Allen Ranch
ASSISTED BY: Bruce D. Wilson, H&R Engineering

Worksheet OR10A-7--Waste storage period determination

Soils Factor: Fs,qup= 0.90 FSsoup = 0.70
olls musI meet the Tollowing criteria 1or s 10 be less -
leh 0- i o it for the ordil Soils Factor (Fs)
roatar than 30 ol L‘" Ing capachly for the profile Consistency of Waste
g tlon exchange capacity greater than 5 meq/100g — - - -
Deﬁth to a thin layer/cemented pan greater than 20 HsG Liquid Slurry Semi-Solid Solid
Depetp toahI Pt] v‘,arteee;té?kilﬁa%rg%%rlﬁgﬂrggr but less A 1 0.95 0.9 0.8
thagbléne I‘R ythg o bt 1 e s e B 0.8 0.75 0.7 0.6
%nes%ane ouiders. [Gse than] g"‘/‘: byewséwlgﬁtclen e surtace C 0.9 0.85 0.8 0.7
A pH greater than 5.0. D 1 1 0.95 0.85
. Sodium Adsorption Ratio less than 13.
. Land slope less than 15%
Wtd Wtd
HSG Area Fspiqum Fspiqum Fssoun Fssoum
C 100 0.9 90.00 0.7 70.00
FSLIQU]D = 0.90 Fssoum = 0.70

Location Factor: Fl = 1.00

For an application area to be considered buffered there must be aOto 5
percent chance of flooding and the area must be at least 50 feet from water
Location Factor bodies, ground water sources(wells), and areas of concentrated flow. The
percent buffered area(%BA) is determined by taking the total buffered
area(TBA) and dividing it by the total land area(TLA) available for manure

1 application.
Hos %BA = EEAA X 100%
%BA=#X100%= 0%
0.8 206
0 50 100

Percent Buffered, %BA

Nutrient Loading Factor: Fn= 1.00

In order for the Nutrient Loading Factor, Fn to be less than 1, the Location
Factor, Fl must be 0.95 or less.

Nutrient Loading Factor
The percent of annual nutrient requirement(%ANR) is determined by taking the total nutrients
applied(TNA) annually and dividing it by the total nutrient requirements(TNR) of all of the

1 Crops grown.
Fno.7s
3 TNA
0 = 0
os %ANR TNR X 100%
0 50 100
Percent Annual Nutrient %ANR = L X 100% = 72%
Requirement, %ANR 840
Page 2 of 4 AllenORAWMv4.1
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) s

Version 4.1
CLIENT: Allen Ranch
ASSISTED BY: Bruce D. Wilson, H&R Engineering

Worksheet OR10A-7--Waste storage period determination

Application Method Factor: FaLqup = 0.90 Fasoup = 1.00

Application Method Factor

Method 1 - Surface applied solid manure, no incorporation.

Method 2 - Surface applied liquid manure, no incorporation.

Fa 0.9
Method 3 - Injection or immediate incorporation.
0.8
1 2 3
Application Method
Adjusted Storage Period: ASPqyp = 138 Days ASPgop = 119 Days

ASP =SPb XFm X Fs XFI XFn XFa

ASPqup= 213X 0.8X0.9X1X1X0.9

ASPsop= 213X 0.8X0.7X1X1X1

Adjusted earliest Day of Year for application, E, = ASP - (365 - L)

Ea Liquip = 46
Easoun= 27
Storage Period: SP qyp = 138 Days SPsowp = 124 Days

The storage period must span the seasonal flooding conditions and must also span frozen ground and snow conditions where the land slope
exceeds 5% and a buffer strip of less than 100 feet exists next to open water courses that affect the application area-

a. Enter L from Sheet 1 and determine the Day of Year L; when seasonal frozen ground, snow or flooding conditions are first anticipated
for the application area-

L= 273 Days L = 365 Days

If Licomes before L then Ly, = L¢
If L; comes after L or there is no seasonal frozen ground, snow or flooding then L., = L

Lep = 273 Days

b. Determine the Day of Year E;when seasonal frozen ground, snow or flooded conditions are no longer anticipated for the application

area-
Ef= 32 Days
If E;comes after E, then E, = E;
If E; comes before E, or there is no seasonal frozen ground, snow or flooding then E, = E,
Esp Liqup = 46 Days Esp soup = 32 Days
¢. SPLiquip = 365 - (Lsp - Esp LIQUID) = 138 Days
SPsovip = 365 - (Lsp - Esp soLin) = 124 Days

d. Earliest date (E;) for manure application (month-day):

Esp Liqun = February 4
Egp soun = February 1
e. Latest date (L) for manure application (month-day) = September 31
Page 3 of 4 AllenORAWMv4.1
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

CLIENT: Allen Ranch

ASSISTED BY: Bruce D. Wilson, H&R Engineering

Version 4.1

Worksheet OR10A-7--Waste storage period determination

7/2/2012

Day of Year Calendar
Month
Day of Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
month

1 1 32 60 91 121 152 182 213 244 274 305 335

2 2 33 61 92 122 153 183 214 245 275 306 336

3 3 34 62 93 123 154 184 215 246 276 307 337

4 4 35 63 94 124 155 185 216 247 277 308 338

5 5 36 64 95 125 156 186 217 248 278 309 339

6 6 37 65 96 126 157 187 218 249 279 310 340

7 7 38 66 97 127 158 188 219 250 280 311 341

8 8 39 514 98 128 159 189 220 251 281 312 342

9 9 40 68 99 129 160 190 221 252 282 313 343
10 10 41 69 100 130 161 191 222 253 283 314 344
11 11 42 70 101 131 162 192 223 254 2384 315 345
12 12 43 71 102 132 163 193 224 2565 285 316 346
13 13 44 72 103 133 164 194 225 256 236 317 347
14 14 45 73 104 134 165 195 226 257 287 318 348
15 15 46 74 105 135 166 196 227 258 238 319 349
16 16 a7 75 106 136 167 197 228 259 289 320 350
17 17 48 76 107 137 168 198 229 260 290 321 351
18 18 49 77 108 138 169 199 230 261 291 322 352
19 19 50 78 109 139 170 200 231 262 292 323 353
20 20 51 79 110 140 171 201 232 263 293 324 354
21 21 52 80 111 141 172 202 233 264 294 325 355
22 22 53 81 112 142 173 203 234 265 295 326 356
23 23 54 82 113 143 174 204 235 266 296 327 357
24 24 55 83 114 144 175 205 236 267 297 328 358
25 25 56 834 115 145 176 206 237 268 298 329 359
26 26 57 85 116 146 177 207 238 269 299 330 360
27 27 58 86 117 147 178 208 239 270 300 331 361
28 28 59 87 118 148 179 209 240 27 301 332 362
29 29 88 119 149 180 210 241 272 302 333 363
30 30 89 120 150 181 211 242 273 303 334 364
31 31 90 151 212 243 304 365

Page 4 of 4 AllenORAWMv4.1
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2.5 Livestock Manure Storage Assessment Worksheet
Ground & Surface Water Contaminants - Nutrients, Organics & Pat hogens
Low Risk Low-Mod Risk Mod-High Risk High Risk Score
Rating Item 4 Points 3 Points 2 Points 1 Point
1. No on-farm Wastes hauled off Daily spreading of
storage facilities farm for proper livestock wastes NA
storage and disposal
2. On-farm storage
Manure stack .
Manure stack Manure covered; on Manure partially Manure not covered;
covered; on low permeable soil; covered; on slightly | runoff not collected.
impermeable surface; | rainfall and runoff permeable soils;
rainfall and runoff diverted. some runoff 4
diverted; built to collected.
NRCS standards.
and/or
Liquid/Slurry Concrete, clay lined, Earthen structure built Not designed to Not designed to NRCS
storage or other liquid tight to NRCS standards NRCS standards; standards; on
design; designed and | and properly on slightly permeable soils; not
built to NRCS maintained. permeable soils; maintained; leaks and 4
standards; properly poorly maintained, cracks.
maintained; no cracks some evidence of
and leaks. cracks and leaks.
3. Storage volume Not full at end of rainy | Not full at end of rainy Storage facility Storage facility requires
season; if liquid/slurry | season; if liquid/slurry requires occasional | regular emptying
adequate capacity to not adequate capacity emptying during during the rainy
hold 25-year, 24-hour | to hold 25-year, 24- the rainy season; if | season; if liquid/slurry 1
storm; solids hour storm. liquid/slurry not not adequate capacity
removed to avoid loss adequate capacity to hold 25-year, 24-
of storage capacity. to hold 25-year, 24- | hour storm.
hour storm.
4. Storage location | Manure stack or Manure stack or Manure stack or Manure stack or
earthen pond located earthen pond located earthen pond earthen pond located
more than 500 feet between 250-500 feet located less than less than 250 feet
from well, stream, from well, stream, 250 feet downslope | upslope from well,
pond, or drainageway. | pond, or drainageway. from well, stream, stream, pond, or
pond, or drainageway.
drainageway.
Or or or or 4
Liquid/slurry storage Liquid/slurry storage Liquid/slurry Liquid/slurry storage
located more than located betwen 100- storage located located 100 feet from
200 feet from well, 200 feet from well, more than 100 feet | upslope well, stream,
stream, pond, or stream, pond, or downslope from pond, or drainageway
drainageway or has drainageway well, stream, pond,
emergency or drainageway
containment dike for
accidential spills or
leaks.
Livestock Waste Storage Rating Accumulative Score (sum of above ratings) 13.00
{2l (CIEUNE & SUrEEe TR Average Score (sum of ratings / number of items rated) 3.25

Overall Risk Rating-

Low to Moderate Risk

Ratings: 3.6-4=Low risk, 2.6-3.5=Low to moderate risk, 1.6-2.5=Moderate to high risk, 1-1.5=High Risk

Source: Modification of Oregon Home*A*Syst, EM 8546, Worksheet #7, Livestock Waste Storage
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2.6 Livestock Yard Management Assessment Worksheet
Ground & Surface Water Contaminants  — Nutrients, Organics & Pathogens
Low Risk Low -Moderate Risk Mod -High Risk High Risk Score
Rating Item 4 Points 3 Points 2 Points 1 Point
1. Location More than 200 | Between 100-200 Between 50-100 Less than 50 feet
feet from well feet of well and feet of well and of well and less
and more than | between 250-500 between 100-250 | than 100 feet 4
500 feet from feet from stream, feet from stream, from stream,
stream, pond, pond, or pond, or pond, or
or drainageway | drainageway drainageway drainageway
2. Livestock Stock water in Stock water in Live water fenced, | Stock water
water source troughs, with troughs with with stock water provided by live
overflow overflow diverted provided in water stream or 4
diverted to from lot area. Stock | gap. irrigation ditch.
wastewater excluded from
system streams or ditches.
3. Surface All upslope and | Most upslope No surface water All water (surface
water diversion | roof water surface and roof diverted. Some and roof water)
diverted. water diverted. roof water runs through the
Diversion and Diversions and collected and yard. 4
gutters well gutters occasionally | redirected.
maintained. maintained. Gutters and
diversions not
maintained.
4. Lot runoff No yard runoff. | All runoff collected Most of lot runoff Lot runoff
control system Fully covered from compacted, diverted to filter uncontrolled.
area or runoff earthen lot. Solids strip and collected. | Solids rarely
from surfaced mounded and Some solids collected. 4
lot directed to collected or stored. removed.
waste storage
facility.
5. Yard No yard Every month or two | Quarterly. Lot Rarely. Lot
cleaning and (animals lot smoothed, rough and poorly sited and
scraping confined) leveled, and irregular in shape. | developed for 4
regularly shaped. cleaning and
scraping.
6. Dairy cow No yard. 75 sf/a or more on 50 sf/a or more on | Some concrete,
concentration Confined to fenced, curbed concrete pad less than 50 sf/a
on yard barn, roofed concrete pad and/or | and/or 200-300 and less than
yard or pasture. | 400 sf/a on graded sf/a on earthen 200 sf/a on NA
earthen surface. surface. More earthen surface.
More than 1800 sf/fa | than 1200 sf/ain
in exercise area. exercise area.
7. Dairy No yard. More than 40 sf/a on | 40-20 sf/a on Less than 75 sf/a
replacements Confined to fenced, curbed concrete and/or on earth.
concentration barn, roofed concrete pad and/or | 75-150 sf/a on NA
yard, or more than 150 sf/a earthen surface.
pasture. on earthen yard.
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Ground & Surface Water Contaminants

— Nutrients, Organics & Pathogens

Low Risk Low -Moderate Risk Mod -High Risk High Risk Score
Rating Item 4 Points 3 Points 2 Points 1 Point
8. Beef feeder | No yard. Barn and/or paved No shelter. Paved | Paved less than
concentrations | Confined to lot more than 50 lot with 30-50 sf/a. | 30 sf/a. Earthen
barn. sf/a. Earthen lot Earthen lot with less than 250
with mound more mound 150-300 sf/a.
than 300 sf/a, or sf/a or earthen 4
without mound more | without mound
than 500 sf/a. 250-500 sf/a.
9. Beef Barn, roofed Barn with paved lot Paved lot more Paved less than
cows/heifers yard, or more than 60 sf/a. than 30 sf/a. 30 sf/a.
concentrations | pasture. Earthen with mound | Earthen with Earthen without
400 sf/a or without mound 200-400 mound less than 4
mound 600 sf/a. sf/a or without 200 sf/a.
mound 300-600
sf/a.
10. No yard. Barn and paved lot Barn and paved Barn and paved
Sheep/ewes Confined to more than 20 sf/a. lot 15-20 sf/a. lot less than 15
concentrations | barn, roofed Earthen more than Earthen 25-40 sf/la. Earthen NA
yard, or 40 sf/a. sf/a. less than 25 sf/a.
pasture.
11. Feeder No yard. Barn and paved lot Barn and paved Barn and paved
lambs Confined to more than 10 sf/a. lot 5-10 sf/a. lot less than 5
concentrations | barn, roofed Earthen more than Earthen 10-25 sf/a. Earthen NA
yard, or 25 sf/a. sf/a. less than 10 sf/a.
pasture.
12. Hogs/sows | No yard. Shed and paved lot | Shed and earthen | Shed and
Concentrations | Confined to more than 30 sf/a. lot more than 10 earthen lot less NA
barn. sfla than 10 sf/a.
13. Horses No yard. Earthen exercise lot | Earthen exercise Earthen exercise
concentrations | Confined to more than 2,500 lot 1,000-2,500 lot less than
barn, roofed sf/a. sf/a. 1,000 sf/a NA
yard, or
pasture.
14. Poultry No lot. In Earthen lot of Earthen lot of NA
concentrations | building. more than 4 sf/a. less than 4 sf/a.
Accumulative Score (sum of above ratings) 28.00
Livestock Yard Rating
Average Score (sum of ratings / number of items rated) 4.00

Overall Rating-

Low Risk

Ratings: 3.6-4=Low risk, 2.6-3.6=Low to moderate risk, 1.6-2.5=Moderate to high risk, 1-1.5=High Risk

Note: sf/a = square feet per animal

Source: Modification of Oregon Home*A*Syst, EM 8546, Worksheet #8, Livestock Yards Management
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2.7 Mortality Management
Currently mortalities for Allen Ranch are beingmhsed of by burial at the time of death.

Having dead animals sent to an acceptable disgdsak the best method to deal with animal
mortalities. A list of landfills and phone numbeen be found on the internet at
http://www.deq.state.or.us/lg/sw/disposal/permitbedities.html If a local landfill is not
permitted to accept animal carcasses, the Oregpareent of Environmental Quality (DEQ)
may grant an exception. Phone numbers to local D#es can be found in most phone books
or on the internet dtttp://www.deq.state.or.us/about/locations.html

Under no circumstances are animal mortalities tdipposed of in any type of liquid manure
storage facility.

Refer to Section 3 for guidance on steps to take fratastrophic animal mortality event.

Guidance for various methods for disposing of ahimartalities are:

Composting- Components of this plan are considered adequateéd the requirement for
having a composting plan for the Oregon DepartroéAgriculture, Natural Resources
Division. The composting facility for animal moriteés must have a concrete floor or similar
impervious surface to prevent nutrient leachingosf covering the animal mortality
composting facility is recommended to control maistadded by rainfall and rainfall runoff. A
permit is also needed from the Department of Emvirental Quality (DEQ) if animal mortalities
will be imported from other farms for composting.

Rapid composting of dead animals occurs when tH#ooao nitrogen (C:N) ratio of the

compost mix ranges between 10 and 20 to 1. To aehiee recommended C:N ratio, build the
initial compost pile by placing 18 inches of sawtdusother bulking agent on the floor of the
composting area. The bulking agent should extegdrxkthe perimeter of the animal to be
composted by at least 2 feet. If using a compasth®e bulking material should extend at least 1
foot beyond the perimeter of the animal being costgab. Using a bulking agent such as sawdust
will absorb any liquids as the animal decomposesiduhe composting process.

Once the bulking agent has been placed on the dibibre composting area, place the animal
carcass on top. To decrease composting time anémrbloating the body cavity should be cut
open. Cover the carcass with 1 to 3 feet of sepdnaitanure solids or other material that has a
moisture content between 30 to 60 percent and ar&idlof not more than 30 to 1. Use 1 foot

of material for small carcasses and 3 feet fordar@rcasses such as cattle. Be careful not to add
material that is to wet as it will hinder the corspog process and cause odors. Small animals
can be layered in a compost pile by placing 12esabf the bulking agent between layers as
shown in the figure below. Be sure the total hewfithe compost pile does not exceed 7 feet in
height as it may spontaneously combust causinga fi

The first heating or primary composting cycle wdlke approximately 15 to 90 days depending
on the size of the animal being composted. Refdéradable below for estimated primary
composting times. Check pile temperature usingrlbeneter probe on a daily basis. The pile
temperature should be checked at multiple poirdsrat the compost pile and at a point
approximately 3 feet into the pile. The temperatfrthe compost pile should reach 130 degrees
Fahrenheit (F) within a few days. Temperatures khpeak between 130 and 150 degrees F in 3
to 4 days. When the temperature of the composftgiebelow 130 degrees F, the compost
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needs to be aerated by turning or other meansuigecarcasses remain covered with the bulking
agent after being aerated. It is important to naéma temperature above 130 degrees F for at
least 7 days during the primary composting cycl&agsre to do so may result in the incomplete
destruction of pathogens and can cause fly and pddsiems. After aerating the compost pile,
the secondary composting times will be similare first.

CAUTION : It is unclear whether prions that are the protéias cause Bovine Spongiform
Encephalitis (BSE or Mad Cow Disease) are destray#ioe composting process. Animals
showing signs of Mad Cow Disease and those withrartshould not be composted and must be
reported to the Oregon Department of Agriculturaindal Health and Identification Division at
(503) 986-4680 for guidance on disposal.

After aerating the compost pile by turning or othezans, be sure to check the moisture content
and add water if necessary being careful not totasduch water. The compost pile should feel
moist to the touch but you should not be able teesge any water out of it.

Primary Composting Times
6" Between
Carcasses Estimated Pr ima( |4
Carcass Size (Ib) Composting Days
From S— 0-10 15

RBin L Bin 10-25 22

Wall Bulking Agént - Wall 25-300 45

carcass CaArcass carcass J - -

A 300-750 60
12" base nfhulklng_ agent 750-1400 90

12 2" Bulking Agen
B carcass carcass

" = »
| ece—

-
Concrete slab or hard surface

Odors given off by the composting operation is adgmdicator of how the compost operation is
proceeding. Foul odors may mean that the procestun@ed from aerobic to anaerobic.
Anaerobic conditions are the result of insufficierygen in the compost. This may be caused by
excessive moisture in the compost or the needufairtg or aerating of the compost pile.

After the composting process is finished, it mayubed as a bulking agent for a new compost
pile. A rule of thumb is to use 50 percent of tbenposted material for a bulking agent but you
may want to use more or less depending on how dedréne bulking agent is in the finished
compost. Using finished compost in a new compdstreduces the amount of bulking agent
needed for the new pile and provides microbial inaats to get the composting process started.

Finished compost can also be applied to crop astlpaland fields for utilization of the
nutrients and organics in the composted mater@amn@st from animal mortalities should not be
applied to crops that will be consumed directlyhioynans. The nutrient content of the
composted material should be determined and apiplicaquipment calibrated to ensure
nutrients contained in the composted material atewer applied.

Natural Disposal-To allow nature to take its course the dead animaatls to be transported to a
location at least %2 mile from any off-farm dwellingd at least ¥4 mile from any water way in
accordance with ORS 601.140. Once this criterragsthe carcass can be left to degrade
naturally with the help of scavengers. This metisoabt an acceptable means of disposal for a
large number of animal mortalities or for byprodugénerated during butchering.

Landfill- Dead animals may be transported to a permittedilbticht accepts animal carcasses
for disposal. Be sure to call the chosen landfiitfto insure a landfill will accept your animal
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carcasses. Refer to the website given previouslgdamitted landfills to call. Contact the
landfill operator and the DEQ at (800) 452-401théd landfill you would like to use is not a
permitted facility to see if an exception may barged for the disposal of animal carcasses.

Incineration- Dead animals may be burned as a method of dispagahs a method to control
diseases. The economics of incineration and avbijabf incineration units usually make this
option undesirable. A permit is needed from theg@reDepartment of Environmental Quality
(DEQ) Air Quality program to operate an incineratimit. Contact your DEQ at (800) 452-4011
for guidance on incineration of animal carcasses.

Burial- Dead animals may be buried in accordance with ORIS0®0(7) as a method of
disposal. Large animals such as an adult cow agjuire a hole approximately 2 feet by 7 feet
by 8 feet deep. Be sure to select a site that ddesve a water table to insure the bottom of the
hole will be dry. The animal carcass should be pedevith hydrated lime and covered with at
least 4 feet of soil mounded 2 feet above the adground line to allow for settling as the
carcass decomposes. Burial sites should be loeatedst 500 feet down slope from surface
waters or wells.

Burial is not an acceptable method of disposahfomal byproducts generated from butchering.
Burial of large numbers of animal mortalities i4 aoceptable unless performed in accordance
with a Catastrophic Animal Mortality ManagementiRIBurial of imported animal mortalities is
subject to disposal regulations and the Oregon meat of Environmental Quality (DEQ), the
Oregon Department of Agriculture (ODA) and the Idead use planning authority should be
contacted.
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Section 3. Farmstead Safety and Security

3.1

Emergency Response Plan

In Case of an Emergency Storage Facility Spill, Ldaor Failure

Implement the following steps:

a.
b.
C.

P ¢))

— T @

Stop all other activities to address the spill.

Stop all flow into the facility.

If the storage facility is at maximum capacity eedopping, draw the waste level in the

facility down by making an application to the enengy application area shown on the

Land Treatment Area Map.

Assess the extent of the emergency and determinarhah help is needed to correct the

problem.

Call for help (See Table 3.1 and 3.2) and excavatweded.

If possible, use a skid loader or tractor with lelad contain or divert spill or leak away

from environmentally sensitive areas.

If containment material is needed, excavate soihfappropriate areas away from the

storage facility.

Complete the clean-up and repair the necessary @oemgs.

Assess the extent of the emergency and requestaddihelp if needed.

If a Discharge to ground or surface waters ocdahesOregon Department of Agriculture

is to be Notified within 24 hours (See Table 3.8)l @ Written Report is to be made by

the Owner or Operator to Oregon Department of Adfuce within 5 Days that contains

the following information:

(1) A description and cause of the discharge.

(2) The period of discharge including exact dates, $isr@d duration of discharge.

(3) An estimate of discharge volume.

(4) Name or location of receiving water.

(5) Corrective steps taken, if appropriate, to redetiminate or prevent reoccurrence of
the discharge.
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In Case of an Emergency Spill, Leak or Failure Dumg Transport or Land Application

Implement the following first containment steps:

a.
b.

C.

Stop all other activities to deal with the emergenc

Call sheriff's office (See Table 3.1) if manuresgglled on road for traffic control and

clean the spill immediately from the road and radeld needed.

Contain the spill or runoff from entering surfacaters using straw bales, saw dust, soill

or other appropriate materials.

If flow is coming from a tile, plug the tile withtde plug immediately.

Assess the extent of the emergency and requestaddihelp if needed.

If a Discharge to ground or surface waters ocdahesOregon Department of Agriculture

is to be Notified within 24 hours (See Table 3.8)l@a Written Report is to be made by

the Owner or Operator to Oregon Department of Adfuce within 5 Days that contains

the following information:

(1) A description and cause of the discharge.

(2) The period of discharge including exact dates, $isr@d duration of discharge.

(3) An estimate of discharge volume.

(4) Name or location of receiving water.

(5) Corrective steps taken, if appropriate, to redetiminate or prevent reoccurrence of
the discharge.

The land application equipment will be constantlynitored by the person conducting the land
application of manure. In order to prevent an@ect or spill during land application, operator
should complete an inspection of the land applicaéiquipment to ensure proper function prior
to performing land application. In addition, weatlconditions (wind speed and direction,
precipitation, etc.) and field conditions (propett®cks noted, soil moisture, etc.) should be
verified prior to land application.

Table 3-1. Department/Agency Phone Numbers

Department / Agency Phone Number

Fire Emergency 911

Fire Non-Emergency (541) 396-2232
Ambulance 911

Sheriff Emergency 911

Sheriff Non-Emergency (541) 396-3121 x371

Table 3-2. Available equipment/supplies for respon  ding to emergency

Equipment Type Contact Person Phone Number
Nearest excavation Beau Allen (541) 297-4072
equipment
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Table 3-3. Contacts to be made by the Owner or Ope rator within 24 hours of

Manure Spill, Leak or Facility Failure.

Organization Phone Number
Oregon Department of Agriculture (503) 986-4700
Confined Animal Feeding Program TTD (503) 986-4762

635 Capitol Street N.E.
Salem, OR 97301-2532

Oregon Emergency Response System (ORES) (800) 452-0311

County Environmental Health Department (541) 756-2020 x513

Be prepared to provide the following information:

a.
. Farm location and other pertinent identificatioformation.

b
C.
d.
e
f.

g.

Your name and contact information.

Description of the emergency.
Estimate of the amounts, area covered, and distasnosled.

. Whether manure has reached surface waters or fegbdrains.

Whether there is any obvious damage,; i.e., employagy, fish kill, or property
damage.
Current status of containment efforts.

In Case of an Catastrophic Animal Mortality Event

a.

b.

C.

Remove animal mortality from the livestock prodantarea and place in an area
designated for mortality storage.

Contact a veterinarian if animal death is suspgiouanimal displayed unusual
symptoms before death.

If it is determined that a disease outbreak is emtinmplement procedures as directed
by the State Veterinarian. This may include killexposed animals, burning there
carcasses and burial of their ashes in a predetechuatastrophic mortality burial area.

Table 3-4. Catastrophic Mortality Management Conta  cts

Organization Phone Number
Oregon Department of Agriculture (503) 986-4700
Natural Resources Division TTD (503) 986-4762

635 Capitol St. N.E.
Salem, OR 97301-2532

Oregon Emergency Response (System ORES) | (800) 452-0311

County Environmental Health Department (541) 756-2020 x513

State Veterinarian (503) 986-4680

Be prepared to provide the following information:

arwnE

Your Name and phone number.

Farm Identification (See Above).

Cause of catastrophic animal mortality event.

Estimate of the number of current and projectedhahmortalities.
What is currently in progress to deal with the aiiton?
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3.2  Safety

Waste collection and management facilities shoel#dpt in a state of good repair and safe
operating condition at all times. Warning signsiders, ropes, bars, rails, and other safety
devices should be provided, as appropriate, toinshjpre the safety of humans and livestock.
Each device should be structurally adequate to@tjgnticipated loads. (A rope may be
adequate sight warning, but inappropriate to suppperson who accidentally slips on wet
concrete.)

At least four noxious gasses are generated wheanmrgvaste is subject to anaerobic processes.
They are: Methane (CH4), Hydrogen Sulfide (H2S),mMomia (NH3) and Carbon Dioxide

(C02). In high enough concentrations, all candbledl through lack of oxygen or poisoning.
(Three gases are heavier than air and will exctuxggen from depressed areas.) All but carbon
dioxide can be explosive. Ventilation and warnangns must be provided for enclosed waste
holding structures to help prevent explosions, gaisy or asphyxiation. Pipelines from an
enclosed tank(s) in a building should be providdith & water - sealed trap and vent to prevent
gas entry into the building.

Entry into pits, ponds or tanks should not be alloved but if entry cannot be avoided the
following procedures should be adhered to:

1) Ventilate the facility before and during occupancyand use a self-
contained breathing apparatus. Do not assume any@tge tank,
including open top storage tanks, are well ventilagd.

2) Attach a tether or lead capable of supporting the wight of the person
entering the facility and have a person outside th&acility at all times tend
the tether or lead.

When inspecting or working on machinery, the folloving procedures should be adhered to:

1) Disconnect all power connections and provide lockds whenever
possible.

2) Use blocks in front and behind rolling equipment toprevent movement.

Obey all warning signs posted around manure storagstructures.
Beware of vehicle traffic and avoid travel paths ofapidly moving equipment.

Beware of slip, trip and fall hazards such as extesion cords, wet or manure coated floors,
and rotted wood or loose boards.

Avoid equipment without proper safe guards such agactor power take offs, grain augers,
feed grinders, mowers and ventilation fans.

Wear a dust mask in dusty environments both indoorand outdoors.

Stay away from any loose electrical wiring or elecical fence wiring unless power has been
turned off.
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3.3 Biosecurity Measures

In order to reduce or prevent the spread of diseassing organisms (pathogens) a few simple
guidelines should be followed:

1. Ask visitors to give advance notice before visitthg farm and be prepared to provide
biosecurity practices they will have to follow dugitheir visit. As a minimum it is
recommended that visitors to the farm that willeméering the production area wash and
disinfect their vehicle and boots prior to thesitilt is also a good idea to have visitors
wait 24 hours before visiting the farm if they pkanvisit other farms just prior to their
scheduled visit.

2. If at all possible have visitors avoid livestockusong and feed storage areas. If visitors
must enter livestock housing and feed storage ane&e sure their boots are washed and
disinfected before entering or have disposablesontand are wearing clean clothes or
disposable overalls.

3. Do not allow visitors to drive their vehicles thgiulivestock housing and feed storage
areas after driving through areas containing animeaiure.

4. If potential visitors have visited a farm with Feartd-Mouth Disease (FMD) make sure
they disinfect all clothing and personal items amake them wait at least five days
before visiting your farm.
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3.4 Chemical and Petroleum Handling, Use and Storag

The owner and operator of Allen Ranch, Beau Apans to use the minimal amount of
insecticides, herbicides, fungicides, or rodengsitb control pests on the ranch. All chemicals
will be stored in their original container and gtam the shop area on the ranch.

Allen Ranch maintains a 55 gallon above ground dimmgasoline and a 1,000 gallon above
ground tank for diesel to fuel vehicles and equipmesed on the ranch. The tanks do not have
secondary containment so obtaining portable secgrumtainment booms or installing
secondary containment measures is recommeded chnlsifor vehicles and equipment used on
Allen Ranch are stored in containers located irstiwp area shown on the Operation Area Map.
Any fuel or lubricant spills would be containedand around the barns in the CAFO area shown
on the Operation Area Map and would not be a theahy surface or ground water sources.

All veterinary supplies are kept in the farm’s Imesis office under lock and key. All syringes are
disposed of in a sharps container which is takemgoitable disposal facility once the container
is full.

The following measures shall be taken to preveatrabals from contaminating process water or
storm water storage and treatment systems:

1. Make sure all chemicals are stored in proper cosetai Expired chemicals and empty
containers are to be properly disposed of in acured with state and federal regulations.
Pesticides and associate refuse are to be dispbseaccordance with the FIFRA label.

2. Chemical storage areas are to be self-containddneitdrains or other pathways that will
allow spilled chemicals to exit the storage area.

3. Chemical storage areas are to be covered to prelientical contact with rain or snow.

Emergency procedures and equipment are to be @e pdacontain and clean up chemical
spills.

5. Chemical handling and equipment wash areas are tiesigned and constructed to
prevent contamination of surface waters, wastenvatel storm water storage and
treatment systems.
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Section 4. Land Application Site Information (Land Treatment)

4.1 Land Inventory

There are 215.9 acres of hay and pasture lancbanead by Allen Ranch that are available to utizerients and organics produced by
Allen Ranch. The amount of spreadable acres fbration of the nutrients and organics producednfidllen Ranch are shown in the
following table:

Table 4-1. Field Information

Field ID Sub- | Total |Spread- County Predominant Soil Type Slope |Watershed Code| FSA FSA FSA
field ID | Acres | able (%) Farm | Tract | Field
Acres
1 5.0 4.7|Coos 41 (Nestucca SIL) 3.0{171003050501
2 8.0 7.6|Coos 41 (Nestucca SIL) 3.0(171003050501
3 5.0 5.0({Coos 40 (Nehalem SIL) 3.0{171003050501
4 0.9 0.9|Coos 40 (Nehalem SIL) 3.0{171003050501
5 7.0 7.0{Coos 40 (Nehalem SIL) 3.0{171003050501
6 7.0 7.0{Coos 62 (Willanch FSL) 3.0{171003050501
7 6.0 6.0(Coos 40 (Nehalem SIL) 3.0{171003050501
8 2.5 2.0|Coos 41 (Nestucca SIL) 3.0{171003050501
9 35 3.3|Coos 9 (Chetco SICL) 3.0{171003050501
10 10.5| 10.4|Coos 41 (Nestucca SIL) 3.0(171003050501
11 7.0 7.0|Coos 40 (Nehalem SIL) 3.0(171003050501
12 10.5| 10.5|Coos 40 (Nehalem SIL) 3.0{171003050501
13 11.5| 11.5|Coos 40 (Nehalem SIL) 3.0{171003050501
14 9.0 9.0|Coos 41 (Nestucca SIL) 3.0{171003050501
15 5.0 4.3|Coos 9 (Chetco SICL) 3.0{171003050501
16 3.5 2.9|Coos 9 (Chetco SICL) 3.0{171003050501
17 14.0| 12.5|Coos 9 (Chetco SICL) 3.0{171003050501
18 6.0 5.6[Coos 40 (Nehalem SIL) 3.0(171003050501
19 10.0 9.5(Coos 41 (Nestucca SIL) 3.0{171003050501
20 9.5 9.2|Coos 40 (Nehalem SIL) 3.0{171003050501
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Field ID Sub- | Total |Spread- County Predominant Soil Type Slope |Watershed Code| FSA FSA FSA
field ID | Acres | able (%) Farm | Tract | Field
Acres

21 7.0 6.1|Coos 41 (Nestucca SIL) 3.0/171003050501
22 10.0 9.4|Coos 9 (Chetco SICL) 3.0/171003050501
23 15.5( 14.8|Coos 9 (Chetco SICL) 3.0/171003050501
24 10.5 9.5|Coos 9 (Chetco SICL) 3.0/171003050501
25 5.5 5.2|Coos 9 (Chetco SICL) 3.0{171003050501
26 18.0f 17.5|Coos 9 (Chetco SICL) 3.0/171003050501
27 8.0 8.0(Coos 13D (Dement SIL) 21.0|171003050501
CAFO 7.1 Coos 40 (Nehalem SIL) 3.0/171003050501
Wetland 1 2.0 Coos 41 (Nestucca SIL) 0.0{171003050501
Wetland 2 1.6 Coos 41 (Nestucca SIL) 0.0{171003050501

The land application fields and spreadable acrestaown on the Land Treatment Area Map in Secti8n 4
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4.2 Environmental Inventory (Sensitive Areas)

Allen Ranch is located in the Hall Creek-Coquilleét watershed having an twelve-digit
Hydrologic Unit Code (HUC) of 171003050501. Allm&all runoff from Allen Ranch will be
captured by drainage ditches and streams that tirdie Coquille River. The Land Treatment
Area Maps located in Section 4.3 shows all surf@ater bodies that would receive rainfall
runoff from the Allen Ranch and the Topographic Blégrated in Section 1.6 shows the farm
field locations and watershed(s).

The Coquille River provides important habitat fandis, fish and animals and provides critical

food sources for endangered salmonid speciestofAisy polluted runoff entering the Coquille
River would negatively impact wildlife habitat améter quality which are used by salmonids
for spawning and rearing fry and for city water gligs downstream.

The Farm Fields Overview Map located in Sectionah8 Topography Map located in Section
1.6 show the boundaries of Allen Ranch and itdimgiao the Coquille River and its tributaries.
The Oregon Confined Animal Feeding Operation Natidtollutant Discharge Elimination
System General Permit Number 01-2009 requires amim vegetated setback of 35 feet and a
100 foot nonvegetated setback from any water cdorpeevent pollution of surface waters from
polluted runoff due to land application of manungl aunoff from production facilities.

Minimum manure application setback distances fraaewfeatures are shown in Table 4-1.
Allen Ranch is planning to maintain vegetated sekbalong open water courses to help
enhance wildlife habitat and reduce the risk ofygetl runoff from the land application and
production areas from reaching the Coquille River.

Allen Ranch uses river water to supply livestockwdrinking water and uses roof runoff water

to supply the house with water. The risk for animainures to pollute the livestock and house
water supplies is low.
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4.3 Land Treatment Area Map(s)

Allen Ranch

Sections 30,31, & 32, Township 20 South, Range 12 West from the Willamette Meridian
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4.4 Land Treatment Practices

Following are practices that Allen Ranch has immataed or plans to implement that address
resource concerns for the land treatment areasifieelnin Section 1.7:

| Fence

Field(s): 1-27

Status: EXxisting
Description: Fences are installed to control the movement anesscof animals and humans.

Operation and Maintenance:Do not allow livestock access to open water couases
drainageways. Provide off stream watering facgitiehere possible and limit access to
designated watering areas.

Inspect fences periodically and repair or replacddn or decayed posts and tighten sagging
wire as needed. Broken wire can be spliced oaogal. Replace broken or missing insulators
on electric fences as needed and repair or replaperative electric fence controllers.

Insure gates and other appurtenances are in goddngarder. Replace or repair components
as needed.

Specification: NA

| Forage and Biomass Planting

Field(s): 1-27
Status: Planned Units: 215.9 Acres

Description: As hay land fields need renovating, adapted andoatilvie species, varieties, or
cultivars will be established in the fields as sham the Land Treatment Area Map to provide
forage and hay for livestock.

Operation and Maintenance:Evaluate pasture and hay land fields annually terdeéne what
fields need to be reseeded. Generally if the pasiuhay lands are below a fair condition rating
and the yields from the previous grazing or hayagson were less than 50 percent of yield
goals, the pasture or hay land field should beemdse.

Take a soil sample of the top 12 inches of soil laank it analyzed for pH, Lime
requirement(SMP), Phosphorus(P), Potassium(K),i@alca), and Magnesium(Mg) prior to
seed bed preparation. See Oregon State Unive@8YJ Extension Publication PNW 570-E,
Monitoring Soil Nutrients Using a Management Unppkoach, in Appendix H for more
guidance on soil sampling.

Prior to October 15th: Prepare seed bed (includiegd control and tillage) and add fertilizer
and other amendments according to soil test recormdat®ns.
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Prior to October 15th: Seed pastures. It is lmeseed a pasture or hay land between September
1st and October 15so no irrigation will be needed.

Specification:

PLANTING PLAN-

Fertilizer: Refer to Oregon State University fertilizer gu{#&63) for pastures and soil test
recommendations for the amounts of fertilizer atitttbamendments to add while preparing the
seed bed.

Seedbed PreparationTill the soil lightly with a disk and harrow to gpare for seeding the
pasture or hay landThe seedbed should be very firm (your foot shootgimk into the soil
more than 1/2 inch), weed-free and free of ri#snall clods are okay (they help prevent
erosion).

Weed Control: The tillage will probably be sufficient weed caoif however application of a
labeled herbicide is optional if weeds remain.

Seeding dateslt is generally best to sedide pasture or hay land between September 1 and
October 15 to ensure adequate grass establishrefeme lthe winter erosion period. Seedings
can be made during other times when the soil taisi@ for tillage operations but the new
seeding will have to be irrigated to insure goodrgeration and establishment.

Seed depth: Generally seeding depths should be 0.75 — 15 hoevever actual seeding depths
should be determined for the variety and speciesefeed being planted.

Seeding method: Broadcast or use a grain drill and harrow liglafer seeding.

SEED-
Contact the local OSU Extension Service for recomaéions on what varieties of grass to
plant based on forage production goals and sitditions for the pasture or hay land.

Note: Be sure to use seed that is at least 72% PureSaed (PLS). PLS is calculated by
multiplying % Germination X % Purity. For examp$ged that is 90% Pure and has 70%
Germination has PLS = 90% X 70% = 63%. This seedlavbe considered too low in quality to
produce adequate forage for pasture or hay land .

PASTURE AND HAY LAND ESTABLISHMENT :
Allow the pasture or hay land planting to grow tighout the rainy season and defer grazing of
the new seeding until it is well established.

Control growth of volunteer plants and shadingaduce competition to the pasture or hay land.

Control weeds and volunteer plants in the pastutey land by mowing or by using herbicides.
Do not allow noxious weeds to go to seed. Inforarabn noxious weeds can be obtained from
the Oregon Department of Agriculture website:
http://egov.oregon.gov/ODA/PLANT/WEEDS/county eweshtmlor by calling (503) 986-
4621.
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| Forage Harvest Management

Field(s): 1-27
Status: Planned Units: 215.9 Acres

Description: Forages harvested from the fields shown on the Daadtment Area Map for hay

or silage shall be cut and stored in a timely matm@rovide high quality feed for the livestock.
Care should be taken when feeding grass haylagestad from fields testing high in soil
concentrations of potash as the high amounts afsgaim in the soil may be taken up by the hay
crop and cause grass tetany if fed to lactatingdapaows.

Operation and Maintenance:Before forage harvest, clear fields of debris tmatld damage
machinery, or if ingested by livestock lead to sie&s (for example, hardware disease) or death.
Monitor Weather conditions and take action accaglyitnefore and after cutting to optimize
forage wilting or curing time to preserve feed dfyadnd prevent forage swaths or windrows
from smothering underlying plants.

Select equipment sizes and capacities that wiltlleatne acreage planned for harvest
economically and in a timely manner.

Operate all forage harvesting equipment at theraph settings and speeds to minimize loss of
leaves.

Set shear-plate on forage chopper to the properdhieal cut for the crop being harvested. Keep
knives well sharpened. Do not use recutters oessrenless forage moisture levels fall below
recommended levels for optimum chapping action.

Regardless of silage/haylage storage method, egsokcompaction and an air-tight seal to
exclude oxygen on mold formation.

Inspect and repair harvesting equipment followimg ihanufacturer’s preventative maintenance
procedures. All shields shall be in place durirachne operation to prevent injury or death.
Shut off machinery before working on or unpluggmgving parts.

Specification: Apply animal waste in accordance with the guidagigen in the Nutrient
Management specification.

Apply irrigation water in accordance with the guida given in the Irrigation Water
Management specification.

The pasture shall be clipped and dragged a miniwiumvice annually to promote uniform
grazing and avoid damage to the plants and/orwctieah in forage production. Clipping and
dragging after each grazing period will promotempim pasture conditions.

If rodent, insect or weed control becomes a probkepest management program may need to be
included. See your local OSU Extension Agent émommended pest control methods.

When making hay, cut grasses when they are indbedtage to produce hay with high quality
protein and insure the minimum plant height aftétiog is 3 inches to maximize production.
Before harvest, clear fields of debris that cowddhdge machinery, or if ingested by livestock,
lead to sickness or death.

Allen Ranch NMP 49



Delay harvest if prolonged or heavy precipitatisriarecast that would seriously damage cut
forage or forage swaths or windrows would smothmetenlying plants before removal from the
field. Where weather conditions make it diffictdtharvest the desired quality of forage, use
mechanical or chemical conditioners and/or en®ilben harvested for ensilage forage should be
chopped to a size that allows adequate packingouge the anaerobic conditions necessary to
ensure the proper ensiling process.

Harvest silage/haylage crops at the ideal moistumge for the type of storage planned. Treat
direct cut hay crop silage with chemical presexegtior add dry feed stuffs to avoid
fermentation and seepage digestible dry matteesoskor optimal forage quality, rake, ted, or
invert swaths, and bale when hay has sufficienstace to prevent leaf loss. Bale at optimum
moisture levels to preserve forage quality and tityanApproximate percent moisture should be
as follows:

* Bale field cured hay at 15 to 20 percent moisture.
Bale forced air dried hay at 20 to 35 percent noogst
Rake hay at 30 to 40 percent moisture.
Ted or invert swaths when moisture is above 40gvérc

* % x

Keep records of forage harvest to document yields.

| Wastewater and Irrigation Water Transfer Pipelines

Field(s): 1-27
Status: Existing

Description: Existing pipelines convey irrigation water and veagater to hay and pasture land
fields in an efficient manner to prevent contamorabf ground and surface water sources.

Operation and Maintenance:Flush pipelines used for liquid waste applicatiwith clean
water following waste application, or as needegyrivent particle buildup.

Drain the pipeline and components in areas thasabgct to freezing. If parts of the pipeline
cannot be drained, a non-toxic antifreeze solutiaty be added.

Check to make sure all valves and air vents aratdbe proper operating condition so they can
provide protection to the pipeline.

Inspect pipelines for signs of failure. Inspesers and valves periodically for leaks or worn
gaskets. Repair or replace pipeline, risers ahgesas needed.

Eradicate or otherwise remove all rodents or buimgvanimals. Immediately repair any damage
caused by their activity.

Specification: NA
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| Irrigation System-Sprinkler

Field(s): 1-26
Status: EXxisting

Description: A big gun sprinkler irrigation system is used t@plgpvastewater and hand line
sprinkler irrigation systems supply irrigation wate the hay and pasture land fields. The
irrigation systems apply irrigation water and wastter in an efficient manner to the fields as
shown on the Land Treatment Area Map to managevsmsture and apply nutrients and
organics to promote plant growth without causingessive runoff and leaching.

The big gun sprinkler irrigation system has a nezidmeter of 1.5 inch which can be expected
to produce 458 gallons per minute at an operatieggure of 80 to 90 pounds per square inch.

The hand line sprinkler irrigation system uses alog per minute sprinklers at 70 pounds per
square inch of operating pressure.

Operation and Maintenance:Maintain mechanical parts of the irrigation systdm®iling and
greasing moving parts and the engine in accordaitbehe manufacturer’'s recommendations to
help ensure trouble free operation. Prevent la@staccess to equipment during operation.

Clean plugged nozzles and replace if worn or defect
Promptly repair all leaks by replacing valvesjris, gaskets, worn or damaged parts.

Specification: NA

| Irrigation Water Management

Field(s): 1-26
Status: Planned Units: 207.9 Acres

Description: Irrigation Water Management is applied to the ateyl fields as shown on the

Land Treatment Area Map to manage soil moistugréonote the desired crop response,
optimize the available water supplies, minimizegation induced erosion, decrease non-point
source pollution of surface and groundwater soumasnage salts in the crop root zone and
manage the crop micro climate. Irrigation watesupplied by pumps through underground pvc
pipelines to sprinkler irrigation systems. The aggr amount of irrigation water to be applied per
application and total annual amount needed fayatad crops with guidance on when and how
much irrigation water to apply can be found in sipecification.

Operation and Maintenance:

Permits: Under Oregon law all water is publicly owned ang@ne planning to store or divert
surface or groundwater for the purpose of irrigatioust obtain a permit or water right from the
Oregon Water Resources Department. These permitater rights must be obtained prior to
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the use of the water. It is the responsibilityred Farmer to file for the necessary permits or
water rights.

Irrigation Water Flows, Volumes, and Relationships

480 800 | 1250 1750 2150

QxT =DxA Q = 453xAxD
X
where: n FxH
Q = flow rate (acre-in/hr or cfs) where:
T = time (hr) Q = flow rate (gpm)
D = gross depth applied (in) A = area (acres) .
A = area (acres) D = gross application depth (in)
F = irrigation period (days)
H = hours of operation per day
Water Flow Rates: Water Volumes & Weights:
) 1 cubic foot = 7.48 gallons
1 cubic foot per second (cfs) wot =6241b S 283 liters
=448.8 gaﬂons per minute 1 acre-foot = 43,560 cubic feet
i CIS Ior ;4hﬁur_—10é§9 acref—tlnch (1 acre covered 1 ft deep)
cls for =4 fir = .99 acre- 12 acre-in = 1 acre-ft = 325,829 gal
1888 gpm f‘ Z'ZZZ’thS 442 act 1 million gallons = 3.07 acre-ft
,000 gpm for r=4.4czac- 1 acre-ft = 1,234 cubic meters
1 gpm/acre = 0.053 ac-in/ac/day 1 cu meter = 1,000 liters = 35.3 cu ft
1 cfs = 40 miner’s inches in OR, No CA
1 cfs = 50 miner’s inches in ID, WA Pre;sure and Pressure Head:
1 miner’s inch = 11.22 gpm in OR 1 psi = 2.31 ft of pressure head
1 miner's inch = 9 gpm in ID, WA 1 atmosphere (sea level)
1 cfs = 28.32 liters/sec =14.7 psi = 33.9 ft of head
1 cubic meter/sec = 35.3 cfs Lengths and Areas :
1 liter/sec = 15.85 gpm 1 mile =5,280 ft = 1.61 km
QXxT=DxA where: 1 meter = 3.28 ft = 39.37 inches
1 acre = 43,560 square ft
Q =cfs, T = hr; D = inches depth; A = acres 1 hectare = 2.47 acres
Pump Power Requirement
Gpm for 5 ft/s velocity in PVC pipe )
6" L8 107 12" | 147 Horsepower = Pump Head in ftxgpm

39.6 x% Pump Efficiency
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SoILS-

Refer to Section 5 for soils information.

CROPS-
MAXIMUM
MATURE ROOT ALLOWED CRITICAL
CROP DEPTH (INCHES) DEPLETION PERIOD
Grass Hay and Pasture 30 50% July

Above data are from EM8713, Western Oregon Irrigation Guides, June 1998, OSU: Corvallis, OR
and NRCS Irrigation Guide (National Engineering Handbook, Part 652).

IRRIGATION WATER SUPPLY-

Description of Oregon
Water Right:

Certificate 6190, 17259

Description of Irrigation
Water Supply (Well,
Stream, Irrigation District,
etc.):

Coquille River

Supply Flowrate (gpm or

1,166 gpm or 2.6 cfs

cfs):
Annual V.olume Available 520 Acre Feet
(Acre-ft.):
Water Delivery Schedule: On Demand
Method(s) of Water
. Unknown
Measurement:
IRRIGATION SYSTEM-
System Nozzle Application System
Capacity Size Pressure Spacing Rate Efficiency
System (gpm) (in) (psi) (ft) (in/hr) (%)
Big Gun Sprinkler 458 15 80 to 90 350 to 400 0.4t00.5 65
Periodic Move 264 0.25 70 80 0.32 70
Sprinkler System
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Specification:

TYPES OFMONITORING SYSTEMS-

o Radio-relayed (remote access) capacitance probes.
o Gypsum blocks (recorded at least twice per weelndurrigation season).

o0 Check-book method using daily data from Agri-met.

(@)

Monitoring of plant appearance.

o

“Feel and Appearance Method” is digging soil in thet zone and then
physically squeezing the soil to determine moistevel.

The "Feel and Appearance Method" shown on the p&ge is one of several irrigation
scheduling methods used in IWM. It is a way of nbanng soil moisture to determine when to
irrigate and how much water to apply. Applying taach water causes excessive runoff and/or
deep percolation. As a result, valuable waterss &bong with nutrients and chemicals, which
may leach into the ground water.

The feel and appearance of soil vary with textune moisture content. Soil moisture conditions
can be estimated, with experience, to an accurbapaut 5 percent. Soil moisture is typically
sampled in one-foot increments to the root deptim@fcrop at three or more sites per field. It is
best to vary the number of sample sites and deguit@rding to crop, field size, soil texture, and
soil stratification. For each sample the "Feel Apgearance Method" involves:

1.
2.

Obtaining a soil sample at the selected depth usipgpbe, auger, or shovel;

Squeezing the soil sample firmly in your hand sabvémes to form an irregularly shaped
"ball”;

Squeezing the soil sample out of your hand betwleemb and forefinger to form a
ribbon;

Observing soil texture, ability to ribbon, firmnessd surface roughness of ball, water
glistening, loose soil particles, soil/water stagibn fingers, and soil color. [Note: A
very weak ball will disintegrate with one bouncettoé hand. A weak ball disintegrates
with two to three bounces];

Comparing observations with photographs and/ortsharestimate percent water
available and the inches depleted below field cigypac
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FEEL AND APPEARANCE METHOD OF DETERMINING SOIL MOISTURE

Fine Sand and Loamy Fine Sand Soils

Appearance of Sandy Loam and Fine Sandy Loam Soils at
Various Soil Moisture Conditions
Available Water Capacity = 0.6 to 1.2 inches per fo ot

Percent Available: Currently available soil moisture as a percent of available water
capacity.
Inches per Foot Depleted: Inches of water needed to refill a foot of soil to field capacity.

0 to 25 percent available 1.2 to 0.5 inches per foo  t depleted

Dry, loose, will hold together if not disturbed, loose sand grains on fingers with applied
pressure (Not pictured)

25 to 50 percent available 0.9 to 0.3 inches per fo ot depleted

Slightly moist, forms a very weak ball with well-defined finger
marks, light coating of loose and aggregated sand grains
remains on fingers.

50 to 75 percent available 0.6 to 0.2 inches per fo ot depleted

Moist, forms a weak ball with loose and aggregated sand grains
on fingers, darkened color, moderate water staining on fingers,
will not ribbon.

75 to 100 percent available 0.3 to 0.0 inches per f oot depleted

Wet, forms a weak ball, loose and aggregated sand grains
remain on fingers, darkened color heavy water staining on
fingers, will not ribbon.

Go to http://www.wy.nrcs.usda.gov/technical/soilmoisture/spanishsoilmoisture.html to get this information in Spanish.
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FEEL AND APPEARANCE METHOD OF DETERMINING SOIL MOISTURE

Sandy Loam, and Fine Sandy Loam Soils

Appearance of Sandy Loam and Fine Sandy Loam Soils at
Various Soil Moisture Conditions

Available Water Capacity = 1.3to0 1.7 inches perfo ot

Percent Available: Currently available soil moisture as a percent of available water
capacity.

Inches per Foot Depleted: Inches of water needed to refill a foot of soil to field capacity.

0 to 25 percent available 1.7 to 1.0 inches per foo _ t depleted

Dry, forms a very weak ball, aggregated soil grains break away easily from ball. (Not
pictured)

25 to 50 percent available 1.3 to 0.7 inches per fo ot depleted

Slightly moist, forms a weak ball with defined finger marks,
darkened color, no water staining on fingers, grains break away.

50 to 75 percent available 0.9 to 0.3 inches per fo ot depleted

Moist, forms a ball with defined finger marks, very light soil/water
staining on fingers, darkened color, will not slick.

75 to 100 percent available 0.4 to 0.0 inches per f oot depleted

Wet, forms a ball with wet outline left on hand, light to medium
staining on fingers, makes a weak ribbon between the thumb and
forefinger.

Go to http://www.wy.nrcs.usda.gov/technical/soilmoisture/spanishsoilmoisture.html to get this information in Spanish.
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FEEL AND APPEARANCE METHOD OF DETERMINING SOIL MOISTURE

Sandy Clay, Loam, and Silt Loam Soils

Appearance of Sandy Clay, Loam, and Silt Loam Soils at Various
Soil Moisture Conditions

Available Water Capacity = 1.5to 2.1 inches perfo ot

Percent Available: Currently available soil moisture as a percent of available water
capacity.

Inches per Foot Depleted: Inches of water needed to refill a foot of soil to field capacity.

0 to 25 percent available 2.1 to 1.1 inches per foo  t depleted

Dry, soil aggregations break away easily, no staining on fingers, clods crumble with
applied pressure. (Not pictured)

25 to 50 percent available 1.6 to 0.8 inches per fo ot depleted

Slightly moist, forms a weak ball with rough surfaces, no water
staining on fingers, few aggregated soil grains break away.

50 to 75 percent available 1.1 to 0.4 inches per fo ot depleted

Moist, forms a ball, very light staining on fingers, darkened
color, pliable, forms a weak ribbon between the thumb and
forefinger.

75 to 100 percent available 0.5 to 0.0 inches per f oot depleted

Wet, forms a ball with well-defined finger marks, light to heavy
soil/water coating on fingers, ribbons between thumb and
forefinger.

Go to http://www.wy.nrcs.usda.gov/technical/soilmoisture/spanishsoilmoisture.html to get this information in Spanish.
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FEEL AND APPEARANCE METHOD OF DETERMINING SOIL MOISTURE

Clay, Clay Loam, and Silty Clay Loam Soils

Appearance of Clay, Clay Loam, and Silty Clay Loam Soils at
Various Soil Moisture Conditions

Available Water Capacity = 1.6 to 2.4 inches perfo ot

Percent Available: Currently available soil moisture as a percent of available water
capacity.

Inches per Foot Depleted: Inches of water needed to refill a foot of soil to field capacity.

0 to 25 percent available 2.4 to 1.2 inches per foo  t depleted

Dry, soil aggregations separate easily, clods are hard to crumble with applied pressure.
(Not pictured)

25 to 50 percent available 1.8 to 0.8 inches per fo ot depleted

Slightly moist, forms a weak ball, very few soil aggregations break
away, no water stains, clods flatten with applied pressure.

50 to 75 percent available 1.2 to 0.4 inches per fo ot depleted

Moist, forms a smooth ball with defined finger marks, light
soil/water staining on fingers, ribbons between thumb and
forefinger.

75 to 100 percent available 0.6 to 0.0 inches per f oot depleted

Wet, forms a ball, uneven medium to heavy soil/water coating on
fingers, ribbons easily between thumb and forefinger.

Go to http://www.wy.nrcs.usda.gov/technical/soilmoisture/spanishsoilmoisture.html to get this information in Spanish.
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IRRIGATION WATER MANAGEMENT OPERATIONS:

Irrigation Water Management Worksheet

Managed Rooting Depth: 30 inches

Management Allowed Depletion, MAD: 50 %

Available Water Capacity (in/in): 0.20

Soil Intake Rate (in/hr) : 0.5

IRRIGATION REQUIREMENT Month
HOW MUCH water to apply? April May June July August

Total Plant Available Water Capacity  (in): 6.00 6.00 6.00 6.00 6.00
Soil or Root Depth * Available Water Capacity ' ' ' ' '

Total Plant Available Water Capacity * MAD

Irrigation System Application Rate

Determined based on the type of Irrigation System

IRRIGATION TIMING
WHEN to apply water?

Net Irrigation Water Requirement  (in): 0.94 236 3131 3.86 331
(From OSU Extension Miscellaneous Pub 8530, 1992) ) ) ) ) )

Average Daily Crop Water Use  (in/day): VAKX 0.08 0.11 0.12 0.11

Net Irrigation Application / Daily Crop Water Use

Irrigation System Set Time  (hours): 7.5 7.5 7.5 7.5 7.5

Actual Net Irrigation Application  (in): 200 200 200 200 200
Gross Application * System Application Efficiency ' ' ' ' '

Actual Irrigation Frequency  (days): 30 25 18 17 18
Actual Net Irrigation Application / Daily Crop Water Use

I IRRIGATION SYSTEM CAPACITY .

System Application Efficiency  (%): 70 70 70 70 70
Water Required / Water Applied

System Application Rate * System Set Time

Volume of Water per Irrigation  (acre-in): 593 593 593 593 593
Gross Irrigation Application * Irrigated Acres

Irrigation System Operation  (hours/day): 16 16 16 16 16

Crop Name: Grass Hay and Pasture Land
Irrigated Acres: 207.9
Soil Name: Chetco, Nehalem, Nestucca, Willanch
Soil Depth (inches): 60
Sept
6.00
Net Irrigation Application  (in): 3.00 3.00 3.00 3.00 3.00 3.00
((y49r| 0.38 0.38 0.38 0.38 0.38 0.38
2.52
0.08
Irrigation Frequency (days): 30 31 27 25 27 30
7.5
2.00
25
70
Gross Irrigation Application  (in): 285 285 285 285 285 285
593
16
671

Required System Flow Rate (gpm): 559 671 932 987 932
(Equation 2)

Compare Required system flow rate with Measured flow noted on Irrigation Application Record
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IRRIGATION SYSTEM WALK-THROUGH INSPECTION EVALUATIO N

This form may be used to identify and evaluate those components of an irrigation system that directly
affect irrigation system operation and water management. Other aspects not directly affecting
irrigation water management, such as energy-use efficiency, may also be noted. Make
additional copies as needed.

ITEM OK Needs Comments
attention

Irrigation water supply

Adequate water supply for area irrigated

Suitable quality of irrigation water supply

Inflow controlled by valve and/or gate

Inflow is measured easily and accurately

Type of water measuring device:

Source of irrigation water:

Type of delivery schedule if applicable:

Irrigation water conveyance

Adequate capacity in ditch and/or pipe

Ditch or pipe free of leaks

Adequate water control devices

Irrigation water application

Adequate water control for uniform application

Uniformity of application throughout field

Wet and/or dry spots

Excessive runoff
Note: There should be no runoff from sprinkler-irrigated areas.

Overall system condition

General maintenance

Other (note):
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Farmer’s Field:
Name:
Nickname: Crop:
Managed Soil: Rooting inches
Depth:
Irrigation Inches at Feet per
system speed of: minute
provides:
Big gun Irrigation | Rainfall
speed
DATE Weather (ft/min) X (inches) | (inches)
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
[
I
I
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CHECKBOOK METHOD FOR IRRIGATION SCHEDULING AND DOCUMENTATION

Effectiv
Available Crop e Effective
Soll Water Rainfall Irrigatio = Remaining
Water Use (inches n Water
Date  (inches) (inches) ) (inches) (inches) Comments
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
- + + =
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SENSOR INSTALLATION:

If soil moisture sensors will be used for soil nieie monitoring, install them according to the daling schedule:

# OF SENSORS/ TOTAL
FIELD SOIL CROP ACRES | SITES SITE SENSORS DEPTHS

Notes:
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SoliL WATER OBSERVATIONS AND MEASUREMENTS
Record Results of Soil Probing and/or Sensor Readings from Tensiometers or Resistance
Blocks at Least Twice per Week
OBSERVATIONS or READINGS Irrigation Rainfall COMMENTS

8-inch depth 18-inch depth 30-inch de th
DATE Other ( > ) Other ( > ) Other ( >

(inches) (inches)
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| Nutrient Management

Field(s): 1-27
Status: Planned Units: 215.9 Acres

Description: Thesite vulnerability rating for phosphorus movemetitioe listed fieldds based
on the Western Oregon Phosphorus Index. All fiblage very low soil concentrations of
phosphorus which allows manure applications to bdaron a nitrogen basis. The site
vulnerability rating for phosphorus runoff will bew and medium based on applying manure on
a nitrogen basis during the planning period. Phosghwill be monitored on all fields using soil
tests and if soil phosphorus concentrations sicguifily increase, manure applications will be
reduced which may result in some of the manureveastewater to be exported off farm. It is
estimated that 17,353 cubic feet or 129,800 galtdnsastewater and 150 tons or 8,356 cubic
feet of solids containing manure will be appliechaally to the hay and pasture land fields. In
addition 923,640 gallons or 3,852 tons of manuilelvei applied by grazing livestock. The total
nutrients applied to the grass hay and pastureflatuts for the planning period are 67,542
pounds of nitrogen, 59,300 pounds of phosphate 184038 pounds of potash with 164,683
pounds of nitrogen, 55,170pounds of phosphate 88d¢&6pounds of potash removed in the
plant biomass.

The big gun sprinkler system and solids spreadibeicalibrated to apply wastewater and
solids at the rate needed to meet the nitrogerphodphorus needs for the crops grown. The
measured nutrient concentrations in the undergraofidction and storage tank used in
developing this plan are 5.300 pounds per 1,00@m@llbs/th Gal) of Nitrogen, 1.833 Ibs/th
Gal of Phosphate and 3.301 Ibs/th Gal of Potash.riéasured nutrient concentrations for the
separated solids used in developing this plan 372 Ibs/Ton of Nitrogen, 12.617 Ibs/Ton of
Phosphate and 25.387 Ibs/Ton of Potash. No mamplecations are to be made to the setback
buffer shown on the Land Treatment Area Map.

The soil and manure test nutrient concentratioagased on soil and manure tests taken in
2012. The protocol for soil and manure testing,dall nitrate testing, guidance for making
emergency applications, protocol and scheduledbbmating application equipment, and the
months manure will be applied are contained insghecification.
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Operation and Maintenance:

Phosphorus:Many streams and rivers are polluted with exceggivigh phosphorus levels.
This phosphorus causes algae blooms, which casselded oxygen levels and pH to fluctuate
greatly, thus harming fish and other aquatic orgiaisi Most crops do not respond to
phosphorus fertilizer unless soil test P levelslane(below 50 ppm P).

Phosphorus fertilizer comes from mines. Therelisided supply of high quality phosphorus
ores to make phosphorus fertilizer (a considerdtorfuture generations of farmers).

Nitrogen: Nitrogen loss reduces profits. Nitrogen runofstreams from cropland, however, is
usually not a major environmental issue, exceptrevinganure is applied at a high rate or
ammonium type fertilizers are applied between May October 31 and excessive irrigation
water washes them into the stream. Well and moelgraell drained soils have a moderate to
high risk of nitrate leaching. Poorly and somewpadrly drained soils have a very low to low
risk of nitrate leaching.

Excessive N fertilization can increase de-nitrifica, which produces nitrous oxide (a
greenhouse gas). Due to the local climate, maksh#gen in the nitrate form going into
winter will be lost from the field and not be adile for crop uptake. Nitrogen fertilizer is
manufactured by the Haber process, which involwgsibg natural gas (a non-renewable
resource).
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Specification:

SCHEDULE FOR SAMPLING AND_ANALYSIS

In order to effectively implement nutrient managetsamples of feed, soils, crops, irrigation
water, manure, wastewater, and solids need to taenelol and analyzed in accordance with the

following criteria-

SAMPLE

NUMBER

NOTES

Total Ration

2

See Section 7 in the NMP for guidance on sampling feed rations.

Solid Manure

Sample solids during applications in early spring and late summer if
possible and have each sample analyzed for Total Nitrogen (TKN),
Ammonium Nitrogen (NH4-N), Phosphorus (P) and Potassium (K)
plus percent moisture. Ask lab to report results in pounds per ton.

Ligquid manure

Sample liquids during applications in early spring and late summer if
possible and have each sample analyzed for Total Nitrogen (TKN),
Ammonium Nitrogen (NH4-N), Phosphorus (P) and Potassium (K)
plus percent moisture. Ask lab to report results in pounds per
thousand gallons.

Normal soil
tests

All Fields
within a 4 year
period

Collect soil samples from fields in accordance with Oregon State
University Extension publication PNW570-E, “Monitor ing Soil
Nutrients Using a Management Unit Approach” located in Section
10.3. Have the soil samples analyzed for Nitrates (NOs-N)*,
Ammonium (NH4-N)*, P, K, pH, SMP (optional: test for B, Ca, Mg and
% Organic Matter) and ask the lab to report results in parts per million
(ppm). This test can be done during any month.

Corn pre-
sidedress

nitrate soil tests

All Corn
Fields
Annually

Collect soil samples from fields growing corn at the V5 stage (when
corn is approx. 12" tall) in accordance with Oregon State University
Extension publication EM 8650, “The Pre Side Dress  Soil Nitrate
Test” located in Section 10.3. Have the soil samples analyzed for

Nitrates (NO3-N) and ask the lab to report results in parts per million

(ppm)

tests

Fall nitrate soil

All
Manured
Fields within a
4 year period

Collect soil samples from the manure application areas every fall
(September 15-October 15) in accordance with Oregon State
University Extension publication EM8832-E, “Post Ha  rvest Soil
Nitrate Testing” located in Section 10.3. Have the soil samples
analyzed for Nitrates (NO3-N), Phosphorus (P) and Potassium (K)
and ask the lab to report results in parts per million (ppm).

* Check crop fertilizer guide for what depth the soil sample should be taken for these tests.

Manure analyses should be performed by a laboratory that meets the requirements and performance standards of the
Manure Testing Laboratory Certification Program (MTLCP),
http://www.mda.state.mn.us/licensing/pestfert/manurelabs.htm.

To develop a cumulative manure analysis history as a basis for nutrient allocation to the fields, manure should be
analyzed annually for a minimum of three (3) consecutive years during the plan period beginning in October 2012.

Soil test analyses should be performed by laboratories that meet the requirements and performance standards of the
North American Proficiency Testing Program (NAPT) Proficiency Assessment Program (PAP);
http://www.naptprogram.org/pap/.
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SAMPLING LI1QUID M ANURE

Liguid manure samples submitted for analysis showget the following requirements:

* Manure samples submitted to a laboratory shoulcessmt the average composition of the
material that will be applied to the field.

* Place sample in a sealed, clean plastic contaiitbralbout a 1-pint volume. Glass is not
suitable because it is breakable and may contaitaognants.

* Leave at least 1 inch of air space in the plastidaner to allow for expansion caused by the
release of gas from the manure material.

» Refrigerate or freeze samples that cannot be stiippe¢he day they are collected,
minimizing chemical reactions and pressure builtag gases.

Following are guidelines for obtaining liquid maawwamples

Wastewater: Premixing the surface liquid in the storage striteis not needed, provided it is
the only component that is being pumped. Operatdrsmultistage systems should draw
samples from the storage structure they intenditogpfor application to crops.

Samples should be collected using a clean, plegtitainer similar to the one shown in figure

for liquid manure sampling on the next page. Ome @i material should be taken from at least
eight sites around the storage structure and theadn the larger clean, plastic container.
Effluent should be collected at least 6 feet frtva $torage structure’s edge at a depth of about a
foot. Shallower samples from storage structure bwaless representative than deep samples
because oxygen transfer near the surface somediltees the chemistry of the solution. Floating
debris and scum should be avoided.

One pint of mixed material should be sent to tle Galvanized containers should never be used
for collection, mixing, or storage due to the regkcontamination from metals like zinc in the
container. These recommendations are adequateakingiapplications that draw the liquid

level in the storage structure down a few feednlfentire storage structure is to be emptied, more
frequent sampling with many more sampling pointemmended.

Slurry: Manure materials applied as a slurry from a s#@sigucture should be mixed prior to
sampling. A liquid sampling device can be useditaim a sample from agitated storage
structure. If you wish to sample a storage str@ctathout agitation, you must use a composite
sampling device as the one shown in the figurenemext page.

Samples should be collected from approximatelyteagéas around the storage structure and
mixed thoroughly in a clean, plastic container.&no 10-foot section of 0.5- to 0.75-inch
plastic pipe can also be used: extend the pipeti@it with ball plug open, pull up the ball
plug (or press your thumb over the end to formiatoak), and remove the pipe from the
manure, releasing the air lock to deposit the mamuthe plastic container.

One pint of mixed material should be sent to tlwe Galvanized containers should never be used
for collection, mixing, or storage due to the reglcontamination from metals like zinc in the
container.

Sludge: Sludge is somewhat more difficult to obtain a esgntative sample. Two common
methods are used.
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One method requires pumping the storage structusa do the sludge layers. Then, during
sludge agitation, a composite sampling device as/shn the figure on the next page can be
used to obtain a sample.

The other method requires insertion of a probédddipttom of the storage structure to obtain a
column of material. The sludge component of thisimm is then released into a clean plastic
bucket, and several (12-20) other sampling poirdarad the storage structure are likewise
collected to obtain a composite, representativgpam

For analysis, most labs require at least 1 pimhaferial in a plastic container. The sample
should not be rinsed into the container becausegdsn dilutes the mixture and distorts nutrient
evaluations. However, if water is typically addedhie manure prior to land application, a
proportionate quantity of water should be addetthéosample.

Wooden pole (10 ft)

Plastic container
(5 gallons)

-

Plastic cup \._—’/

Typical Sampling Equipment for Liquids
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Clean out dowel
(1-inch diameter
PVC pipe)

PVC pipe
(2-inch diameter, 6 ft long)

Plastic container
(5 gallons)

—
"H_._‘_‘—._._,_rﬁ'

S|

“-..._‘_‘_‘—.___,_,..—‘

Rubber ball
(2 1/2-inch diameter)

Typical Sampling Equipment for Obtaining Composite Samples
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SAMPLING SOLID M ANURE

Solid manure samples should represent the manavetsage moisture content. A 1-quart sample
is adequate for analysis. Samples should be takemdpproximately eight different areas in the
manure pile at a depth of 18 inches, placed irrarcplastic container, and thoroughly mixed.
Approximately 1 quart of the mixed sample shoulgplaeed in a plastic bag, sealed, and
shipped directly to the lab. It is recommendedhip she samples early in the week so it doesn’t
sit in a post office or shipping area of the lalbonafor several days. Samples stored for more
than two days should be refrigerated. The figuteweshows a device that can be constructed
and used for sampling solid manure.

Dowel

Metal rod

/

Clean-out dowel
(broomstick)

Plastic container
(5 gallons)

T Ty

Thin-walled metal tubing
(1-inch diameter) \‘*-._-r"/

Typical Solids Sampling Equipment

APPLICATION EQUIPMENT CALIBRATION

The worksheets on the following pages can be usedlibrate manure application equipment so
that manure is applied at the proper rate to aehile® planned application rates.
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SPREADER EQUIPMENT CALIBRATION
(Using Bucket, Pan or Tarp)

Name: Date:

Perform the following operations to calibrate the solids spreader equipment:

v/ Place buckets, pans, or tarps in the application area to collect the applied or spread waste material.

v' Spread waste material over the application area using the spreading pattern normally used in the
field. Make sure the spreader is traveling at the speed it typically travels over the collection area.
Record engine rpm and gear settings used.

v' Collect and weigh the waste material and calculate the average application rate. Use this
worksheet to record the weights and calculations.

Note: Use Tarps instead of buckets or pans when using dry stack manure or separated solids as the
variability in the weight will be less.

Data and Calculations:

ID of Bucket, Pan or Tarp

Steps A B C D E

1. Date of calibration test-

2. Engine RPM during spreading -

3. Gear selected during spreading -

4. Weight of empty bucket (Ib) =

5. Weight of bucket with waste (Ib) =

6. Weight of Waste (Ib) -
line5—line 4 =

7. Collection Area (sq ft) -
Area of the top of the bucket, pan or
tarp used to collect the waste =

8. Waste Applied (Ib/sq ft) -

line 6 +line7=
9. Covertto tons per acre -
line 8 x 21.78 =

10. Average Application Rate (tons per
acre)- Sum of values in cells A9
through F9 divided by the total
number of calibrations completed =

Additional Notes:
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SPREADER EQUIPMENT CALIBRATION
(Using a Full Spreader Load)

Name: Date:

Perform the following operations to calibrate the solids spreader equipment:

v" Determine the weight of the waste material loaded in the spreader by using truck scales to weigh
the spreader equipment when it is empty and full.

v" Spread the loaded spreader on the field using consistent speed and spreader settings to cover the
field uniformly. Spread in a rectangular pattern so the area calculation will be simple. Record
engine rpm and gear settings used.

v" Measure the length and width covered by the full load and compute the application rate in tons per
acre using this worksheet.

Data and Calculations:

ID of Calibration Test

Steps A B C D E

1. Date of calibration test-

2. Engine RPM during spreading -

3. Gear selected during spreading -

4. Weight of empty spreader (Ib) =

5. Weight of loaded spreader (Ib) =

6. Weight of Waste in spreader (Ib) -
line5—line 4 =

7. Length of spreading area (ft) =

8. Width of spreading area (ft) =

9. Area spread (sq ft) -

line 7 x line 8 =
10. Waste applied (Ib/sq ft) —
line 6 + line 9=

11. Convert to tons per acre -
Line 10 x 21.78=

12. Average Application Rate (tons per
acre) — Sum of values in cells A11
through F11 divided by the total
number of calibrations completed =

Additional Notes:
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TANK EQUIPMENT CALIBRATION
(Using a Full Tank Load)

Name: Date:

Perform the following operations to calibrate the tank equipment:

v' Determine the maximum capacity of the tank equipment from the manufacturer's maintenance
manual or the owners manual for the equipment.

v Fill the tank and reduce the volume of the tank by the appropriate amount if the tank is not filled to
its maximum capacity. Normally a tank spreader is only filled to about 80 percent of its maximum
capacity and therefore the maximum rated capacity of the tank should be multiplied by 0.8 to reflect
the volume of the loaded tank during the calibration exercise.

v" Spread the loaded tank on the field using consistent speed and settings to cover the field uniformly.
Try to spread in a rectangular pattern so the area calculation will be simple. Record engine rpm
and gear settings used.

Data and Calculations:

ID of Calibration Test

Steps A B C D E

1. Date of calibration test-

2. Engine RPM during spreading-

3. Gear selected during spreading-

4. Maximum rated capacity of tank

(gallons) =
5. Volume of filled tank (gallons)-
Line 4 x % of tank filled + 100% =

6. Length of spreading area (ft) =

7. Width of spreading area (ft) =

8. Area spread (sq ft)-

line 6 x line 7 =
9. Waste applied (gal/sq ft)-
line 5+ line 8 =

10. Convert to gallons per acre -
Line 9 x 43,560 =

11. Average Application Rate (gallons
per acre) — Sum of values in cells
A10 through F10 divided by the
total number of calibrations
completed =

Additional Notes:
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TRAVELING BIG GUN SPRINKLER CALIBRATION

Name: Date:

Perform the following operations to calibrate the traveling big gun sprinkler:

v' Use 5 to 10 catch cans to collect the sprinkler-irrigated waste. Use straight-sided buckets for catch
cans. Two pound coffee cans work well. Make sure all of the catch cans have the same diameter.

v" Place one of the catch cans on a level surface and fill it with water to a known depth (1-3 inches).
Pour the water from the catch can into a large measuring cup. Determine how many measuring cups
of water are equal to an inch of water in the catch can.

v" Place at least five catch cans across the towpath of the big gun sprinkler. Try to space the catch cans

uniformly from the center of the towpath to the outer edge of the wetted area of the sprinkler. Stake
the catch can in place or put a rock in the bottom of the catch can to keep it upright. Allow the
traveling big gun sprinkler to completely pass over the catch cans. Use the measuring cup previously
used to calibrate the catch cans to measure the amount of liquid collected in each can and convert the
volume to inches. Be sure to add together the amount measured from the catch cans that would
receive overlap from the adjacent towpath. For example, if catch can #4 will receive liquids from the
adjacent towpaths, add the amount from container #4 on the left to container #4 on the right side to
compute the total amount applied at the location of container #4 on the right and left sides of the
towpath.

Catch Can Calibration:

Travel Rate Setting Dur ing Test:

Example: 1inch = 5 Cups Left Right
lcup= 0.2 Inches
Your Catch linch = Cups Towpath
Cans: 1cup= Inches and trave!
\LJ_)/ direction
y

Data and Calculations: <+—— 4,3,2,1 Containercatchrow 1,2,3,4 —»
Catch Can Volume of Liquid

ID Cups | Inches Cups | Inches Cups | Inches Cups | |nches
1.
2.
3.
4.
S.
6.
7.
8.
9.

10.

Average =
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APPLICATIONS

Always perform the following tasks annually to malplications of wastewater and solids containing
manure and inorganic fertilizer:

Review the Planned Crops and Fertilizer Recommentatable on page 82 and make
adjustments as needed to determine how much mémapply. Nutrient applications must be
based on soil and/or tissue tests and a nutriedgdiyprepared before application begins. Credit
must be taken for nutrients supplied by previogsiiee crops, manure applications and sludge
applications. Nitrogen (N) applications must bedobgn OSU recommendations or N nutrient
uptake in harvested portion of crop. Phosphorugfp)ications must be based on OSU
recommendations or P uptake in harvested portiamagf if the P Index is high or very high.

Fields that are subsurface (TILE) drained requiditeonal precautions when manure is applied.
Manure applied to these fields can follow soil nogpares directly to the tile drains creating a
surface water pollution hazard from direct tileatiarge. Tillage prior to manure application that
can disrupt/close (using horizontal fracturing) pineferential flow paths (worm holes, cracks, root
channels) in the soil will reduce the risk of a m@ndischarge to surface waters. Any pre-
application tillage should leave as much residupassible on the soil surface. Water control
structures installed in subsurface drainage sysstosld be managed to prevent discharge of
manure and wastewater during periods of application

Inspect and repair manure hauling and applicatigpipenent to minimize potential of accidental
spillage.

Avoid unnecessary exposure to wastewater and sahigigining manure and wear protective
clothing when necessary.

Be aware of the location of sensitive areas, carxef neighbors or concerns of the public, which
require special application procedures. To redule problems, apply wastewater and solids
containing manure in mid morning when temperataresnvarming and air is rising rather than in
the afternoon or evening when air is cooling arttlisg. Avoid applications during periods of fog.

Calibrate application equipment to insure uniforistribution and accurate application rates in
accordance with guidance given in the nutrient letdlgy the field applying wastewater and solids
containing manure to. Refer to the previous pagesdlibration worksheets and make copies as
necessary to document the calibration of applicagiguipment.

Use the worksheets on the following pages to detertmow much wastewater and solids
containing manure to apply based on the curremtamitoudget. Use copies of the worksheets or
other tools to document calculations made to determpplication rates based on current nutrient
budgets and calibrations of application equipment.

Apply wastewater and solids containing manure nmaaner that will cover no more than 25
percent of the leaf surface with solids unlessrcigater applications are planned immediately after
wastewater or solids containing manure is applieok pasture/hay land it is best to apply manure
7 days after harvesting forage by haying or grazing

Maintain a35 footsetback on vegetated aread 00 footsetback on nonvegetated areas from
down-gradient surface waters, open tile line intstkectures, sinkholes, well heads or other
sensitive areas when applying wastewater and sodid&ining manure to prevent a prohibited
discharge.
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* Record applications, transfers or exports of waatemand solids containing manure and maintain
them for at least 5 years. There are forms in 8e@&ithat may be used to record this information.

* Record date, amount and form of inorganic fertiliagplications and maintain them for at least 5
years. There are forms in Section 9 that may be teseecord this information.

» Clean up residual materials from equipment andadiswf them properly.

March 15" — August 30": Apply wastewater and solids containing manuriaorganic fertilizer at
agronomic rates shown on the Planned Crops antdiZ&srRecommendations table on page 82 using
the following guidelines:

* Apply to land being prepared for crops. Till maminto soil within 3 days of application if
possible or apply to actively growing crops suclyess, clover or alfalfa after cutting.

* Do not applywithin 35 feetof vegetated areas ©00 feetof nonvegetated areas next to open water
courses, seeps, ditches, tile inlets or wetlands.

* Do not applywastewater and solids containing manure withinstitback areas shown on the Land
Treatment Area Map in Section 4.3 and describedage 114 and in Section 6.2 of the Nutrient
Management Section.

* Record applications, transfers or exports of waatemand solids containing manure and maintain
them for at least 5 years. There are forms in 8e@ithat may be used to record this information.

* Record date, amount and form of inorganic fertiliapplications and maintain them for at least 5
years. There are forms in Section 9 that may be teseecord this information.

September ®'— October 3£ Apply wastewater and solids containing manurianrganic
fertilizer at minimum rates, using the followingidelines:

* Apply to land being prepared for crops. Till maminto soil within 3 days of application if
possible or apply to actively growing crops suclyiss, clover or alfalfa after cutting.

* Do not applywithin 35 feetof vegetated areas ©00 feetof nonvegetated areas next to open water
courses, seeps, ditches, tile inlets or wetlands.

* Do not applywithin the setback areas shown on the Land Tredtéieea Map in Section 4.3 and
described on page 114 and in Section 6.2 of thedhitManagement Section.

* Record applications, transfers or exports of waatemand solids containing manure and maintain
them for at least 5 years. There are forms in 8e@&ithat may be used to record this information.

* Record date, amount and form of inorganic fertiliagplications and maintain them for at least 5
years. There are forms in Section 9 that may be teseecord this information.
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November F'— March 15": Avoid application of manure. If manure applicatis needed because
of an emergency situation during this period, tmsefbllowing guidelines-NOTE: THE
FOLLOWING GUIDELINES ARE GOOD IDEAS, BUT SPREADING MANURE DURING THIS

PERIOD MAY STILL VIOLATE STATE AND FEDERAL LAW:

Call the ODA CAFO Program at (503) 986-4700 andrewhy an application is needed and the
field where the application will be made. Refethie Land Treatment Area Map in Section 4.3 to
identify the field where the application will be de

Apply wastewater or solids containing manure onlgpdtively growing crops such as grass, clover
or alfalfa.

Minimize application rates by using the maximunvélaates for the application equipment.

Do not applywithin 35 feetof vegetated areas 00 feetof nonvegetated areas next to open water
courses, seeps, ditches, tile inlets or wetlands.

Do not applywithin the setback areas shown on the Land Tredtdeea Map in Section 4.3 and
described on page 114 and in Section 6.2 of thedhitManagement Section.

Do not applyduring rainfall events.

Do not applyto saturated or flooded soils. See the WaterndfeatReport, Flood Boundary Map
and Flood Frequency Class Report for Allen RancBeaation 5. Soil and Risk Assessment
Analysis. It is recommended that emergency apptings) be limited to soils (areas) where the
flooding frequency class rating is None, Very Rar®are.

Do not applyto slopes greater than 5%. See the Soil Map len/ARanch in Section 5. Soil and
Risk Assessment Analysis for the location of salpnunits that have slopes less than 5%..

Applications of wastewater or solids containing m@nto frozen soils should be avoid&mb the
following if an application of wastewater, slurry solids containing manure is to be made to
frozen solls:
o Apply only enough wastewater, slurry or solids eamhg manure to address storage
limitations until suitable soil conditions for ajpgdtion are available.
o0 Minimize applications to 5 wet tons per acre osletsolids containing manure and
6,788 gallons per acre or less of wastewater.
o0 Apply to alternating strips to reduce the risk ohtaminated runoff reaching surface
water sources.
o0 Apply to fields of established hay, pasture ordgetontaining at least 90% cover and
are the furthest from open water sources.
o Do not apply wastewater, slurry or solids contagnimanure within 200 feet of surface
water sources, drainageways, wells, or inlets bsstface drainage systems.
o Runoff control systems such as earthen dikes neust place where applications will
be made to fields with slopes greater than 5%.

Record applications, transfers or exports of waatemand solids containing manure and maintain
them for at least 5 years. There are forms in 8e@ithat may be used to record this information.

Do not applymanure or inorganic fertilizer to fields receiviamergency applications unless soill
tests indicate to do so.
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The timing and frequency of applications of wastwand solids containing manure for utilizationdsgps shown in the Planned Crops
and Fertilizer Recommendations table on page 8Based on information provided in Oregon State Eirsity Extension publications
located in Appendix H.

The following table shows the potential crops tinaty be grown on this farm. The formulas for detaing the total nutrient application
rate per unit yield for each crop shown in follogitable are as follows:

Total N to apply in pounds = N in pounds per ton {/t) from the table for the crop grown X percent (%) dry matter (DM) of
harvested crop/100 X planned or measured yield irohs

Total P,Os to apply in pounds = P in pounds per ton (Ib/t) fom the table for the crop grown X 2.291 pOs/P X percent (%)
dry matter (DM) of harvested crop/100 X planned omeasured yield in tons

Nitrogen, phosphorus and potassium removal of commo n perennial and annual forage crops.

Cuttings DM’ CP* N P K AH*
Crop* (no.) (%) (%) (Ib/t) (Ib/t) (Ibft) (t/a)
Red clover 1 100 18 58 8 48 16
Alfalfa hay 3 100 20 64 8 42 16
Perennial grass (low intensity) 1-2 100 10 32 6 38 13
Perennial grass (medium to low 2-3 100 12 38 6 38 15
intensity
Perennial grass (medium 4-5 100 15 48 7 38 17
intensity)
Perennial grass (medium to high 5-6 100 18 58 8 40 20
intensity)
Perennial grass (high intensity) 6-8 100 20 64 8 40 23
Annual ryegrass 1 100 12 38 6 38 13
Annual ryegrass 2 100 15 48 7 40 20
Corn silage 1 100 8 25 4 20 30
Small grains (boot stage) 2 100 12 38 5 32 16
Small grains (soft dough) 1 100 8 25 5 20 13
Sudangrass 1 100 6 40 5 12 16
Triticale 1 100 6 51 7 12 16

“Crop removal information taken from OSU Extensiablitations EM 8585-E, PNW 331, and EM 8793.
DM = dry matter; CP = crude protein; AH = as hateds
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Since the fields on this farm have received appboa of wastewater and solids containing manutéenpast they will have a certain
amount of nitrogen available in the current yeaeokbon the mineralization of the organic mattediegpn previous years. The planned
applications shown on the following pages assuraethie amount of nitrogen unavailable to the pteorh the organic fraction of the
manure analysis will be supplied by the organictfoen of manure applied in previous years that milheralize into a plant available form
of nitrogen (PAN) for the current year. Some of tiiteogen applied in the manure for the current ye#l be lost due to environmental
conditions (e.g. evaporation, denitrification) sone adjustments to the planned applications ofewaser and solids containing manure
have been made to account for these losses.

The following table shows the amount of wastewatet solids containing manure that would have tagmied to supply the given amount
of nitrogen and phosphorus based on the manurenuémalysis and application losses shown indbk&s on the next page:

Application amount is based on 25% of the Nitrogen being lost and no
Phosphorus being lost to environmental factors-
Pounds Wastewater Application Dairy Manure
of from Waste Storage Tank Solids Application
Nutrient Nitrogen Phosphorus Nitrogen Phosphorus
to be (N) (P20s) (N) (P20s)
applied- | Inches/Acre | Gallons/Acre | Inches/Acre | Gallons/Acre | Tons/Acre Tons/Acre
50 0.46 12,579 1.02 27,778 2.82 3.97
100 0.93 25,157 2.05 55,556 5.65 7.94
150 1.39 37,736 3.07 83,333 8.47 11.90
200 1.85 50,314 4.09 111,111 11.30 15.87

The worksheets and charts on pages 115 and 1litecased to develop other application rates forrahalysis values of wastewater and

solids containing manure.

Allen Ranch NMP

80




Manure Nutrient Analyses

Manure Source Dry Total N| NHs-N | Total | Total | Avail. | Avail. Units Analysis Source and Date
Matter P20s5 K20 P,0s K20
(%)
Tank 145/ 53| 18/ 18/ 33| 18/ 3.3|Lb/1000Gal ngz"“rce Laboratories June 15,
Solids Storage Barn 652| 236 99| 126 254| 126 254|Lb/Ton ngz"“rce Laboratories June 15,
Livestock 120 213] 70| 138] 232 138| 23.2[Lb/1000Gal |[MMP Estimate June 2012

(1) Entered analysis may be the average of several individual analyses.
(2) Oregon assumes that 100% of manure phosphorus and 100% of manure potassium is crop available. First-year per-acre nitrogen availability for individual manure
applications is given in the Planned Nutrient Applications table. For more information about nitrogen availability in Oregon, see Waste Utilization Jobsheet 633 OR-JS,

Oregon USDA-NRCS, May 2003 (http://efotg.sc.egov.usda.gov/references/public/OR/633js042707.pdf).

Typical Nutrient Retention After Application Losses

Percent of original nutrient content of
manure retained after application losses
Applica tion Method N P,05 K,0O
Injection 95% 100% 100%
Sprinkling 75% 100% 100%
Broadcast (Incorporated 1 day after application) {90% 100% 100%
Broadcast (Incorporated 4 days after|80% 100% 100%
application)
Broadcast (Incorporated 7 or more days after|70% 100% 100%
application)
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Planned Crops and Fertilizer Recommendations

Field Crop Planned Crop Yield N P>0s5 K20 N P>0s K20 Custom Fert. Rec. Source
Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

1 2013|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
1 2014|Grass pasture, maint 6.0Ton| 245°  82%  234° 236 55 28| oo Extension Publication EM
1 2015|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
1 2016|Grass pasture, maint 6.0Ton| 245°  82%  234° 236 55 28| o) Bxtension Publication EM
2 2013|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
2 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| o) Bxtension Publication EM
2 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| oo Extension Publication EM
2 2016|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
3 2013|Grass pasture, maint 6.0Ton| 245°  82%  234° 236 55 28| oo Extension Publication EM
3 2014|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
3 2015|Grass pasture, maint 6.0Ton| 245°  82%  234° 236 55 28| oo Extension Publication EM
3 2016|Grass pasture, maint 6.0Ton| 245°|  82°| 234% 236 55 28| 0o Extension Publication EM
4 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| oo Extension Publication EM
4 2014|Grass pasture, maint 6.0Ton|  245° 82| 234% 236 55 28| 0o\ Extension Publication EM
4 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
4 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| 0o Extension Publication EM
5 2013|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
5 2014|Grass pasture, maint 30Ton|  122° a1l 7 118 28 144 09 Extension Publication EM
5 2015|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SSSS%_'EXte“SiO” Publication EM
5 2016|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
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Field Crop Planned Crop Yield N P>0s KO N P>0s KO Custom Fert. Rec. Source
Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

6 2013|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
6 2014|Grass pasture, maint 30Ton|  122° a1l a7 118 28 144 05 Extension Publication EM
6 2015|Grass pasture, maint 30Ton| 122° a1 17 118 28 144 09 Extension Publication EM
6 2016|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
7 2013|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 09 Extension Publication EM
7 2014|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SOSSSL;_EXte”SiO” Publication EM
7 2015|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 09 Extension Publication EM
7 2016|Grass pasture, maint 30Ton|  122° a1l 7 118 28 144 05 Extension Publication EM
8 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| oo Extension Publication EM
8 2014|Grass pasture, maint 6.0Ton|  245° 82| 234% 236 55 28| 0o Extension Publication EM
8 2015|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
8 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| oo Bxtension Publication EM
9 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
9 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| 0oL Extension Publication EM
9 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
9 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSS%_EEXte”SiO” Publication EM
10 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SSSS%_'EXte“SiO” Publication EM
10 2014|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
10 2015|Grass pasture, maint 6.0Ton| 245 82| 234 236 55 288 SSSS%_EXte“SiO” Publication EM
10 2016|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
11 2013|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 SSSS%_EXte“SiO” Publication EM
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Field Crop Planned Crop Yield N P05 K20 N P20Os K20 Custom Fert. Rec. Source
Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

11 2014|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 g%%_'é"te”sm” Publication EM
11 2015|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
11 2016|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 g%%_'é"te”sm” Publication EM
12 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
12 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 g%%_'é"te”sm” Publication EM
12 2015|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SSSS%_'EXte”SiO” Publication EM
12 2016|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
13 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 gSSS%_'EXte”SiO” Publication EM
13 2014|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
13 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 g%%_'é"te”sm” Publication EM
13 2016|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
14 2013|Grass pasture, maint 6.0Ton|  245° 82°| 234 236 55 288 g%%_'é"te”sm” Publication EM
14 2014|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
14 2015|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSS%_EEXte”SiO” Publication EM
14 2016|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 g%%_'é"te”sm” Publication EM
15 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSS%_EEXte”SiO” Publication EM
15 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 g%%_'é"te”sm” Publication EM
15 2015|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
15 2016|Grass pasture, maint 6.0Ton| 245 82| 234 236 55 288 SO;%_EXIG”SiO” Publication EM
16 2013|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
16 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SO;%_EXIG”SiO” Publication EM
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Field Crop Planned Crop Yield N P>0s KO N P>0s KO Custom Fert. Rec. Source
Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

16 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SSSS%_EXte“SiO” Publication EM
16 2016|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
17 2013|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 SSSS%_EXte“SiO” Publication EM
17 2014|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
17 2015|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 SSSS%_EXte“SiO” Publication EM
17 2016|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SSSS%_'EXte“SiO” Publication EM
18 2013|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 SSSS%_EXte“SiO” Publication EM
18 2014|Grass pasture, maint 6.0Ton| 245%  82°  234° 236 55 288 gSSS%_'EXte“SiO” Publication EM
18 2015|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
18 2016|Grass pasture, maint 6.0Ton| 245 82°|  234° 236 55 288 SSSS%_EXte“SiO” Publication EM
19 2013|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
19 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SSSS%_EXte“SiO” Publication EM
19 2015|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
19 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSS%_EEXte”SiO” Publication EM
20 2013|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
20 2014|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSS%_EEXte”SiO” Publication EM
20 2015|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 SSSS%_EXte“SiO” Publication EM
20 2016|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
21 2013|Grass pasture, maint 6.0Ton| 245 82| 234 236 55 288 SSSS%_EXte“SiO” Publication EM
21 2014|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
21 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSS%_EXIG”SiO” Publication EM
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Field Crop Planned Crop Yield N P05 K20 N P20Os K20 Custom Fert. Rec. Source
Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

21 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 g%%_'é"te”sm” Publication EM
22 2013|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SO;%_EXIG”SiO” Publication EM
22 2014|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 g%%_'é"te”sm” Publication EM
22 2015|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
22 2016|Grass pasture, maint 30Ton|  122° a1l 17 118 28 144 g%%_'é"te”sm” Publication EM
23 2013|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
23 2014|Grass pasture, maint 30Ton|  122° a1 17° 118 28 144 g%%_'é"te”sm” Publication EM
23 2015|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 gSSS%_'EXte”SiO” Publication EM
23 2016|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
24 2013|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 gSSS%_'EXte”SiO” Publication EM
24 2014|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SOSSSL;_EXte”SiO” Publication EM
24 2015|Grass pasture, maint 30Ton|  122° 41 17 118 28 144 g%%_'é"te”sm” Publication EM
24 2016|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
25 2013|Grass pasture, maint 30Ton|  122° a1l 17 118 28 144 g%%_'é"te”sm” Publication EM
25 2014|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SOSSSL;_EXte”SiO” Publication EM
25 2015|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SOSSS%_EEXte”SiO” Publication EM
25 2016|Grass pasture, maint 30Ton|  122° a1l 17 118 28 144 g%%_'é"te”sm” Publication EM
26 2013|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
26 2014|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 g%%_'é"te”sm” Publication EM
26 2015|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
26 2016|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SO;%_EXIG”SiO” Publication EM
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Field Crop Planned Crop Yield N P20s K20 N P20s5 K20 Custom Fert. Rec. Source
Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

27 2013|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
27 2014|Grass pasture, maint 6.0 Ton| 245 82|  234° 236 55 288 SO;%_EXIG”SiO” Publication EM
27 2015|Grass pasture, maint 6.0 Ton| 245 82|  234° 236 55 288 g%%_'é"te”sm” Publication EM
27 2016|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
CAFO 2013|Other
CAFO 2014|Other
CAFO 2015(Other
CAFO 2016|Other
Wetland (1) 2013|Other
Wetland (1) 2014|Other
Wetland (1) 2015|Other
Wetland (1) 2016|Other
Wetland (2) 2013|Other
Wetland (2) 2014|Other
Wetland (2) 2015|Other
Wetland (2) 2016|Other

* Unharvested cover crop or first crop in double-crop system.
& Custom fertilizer recommendation.
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Planned Nutrient Applications (Manure-spreadable Ar  ea)
Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)[ P2Os | K2O
Time (Lbs/A)|(Lbs/A)
1 May 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jun 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jul 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|{470 Lds 9,400 Gal 4.7 30 28 46
1 May 2014 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jun 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jul 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 May 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jun 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jul 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 May 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jun 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|{470 Lds 9,400 Gal 4.7 30 28 46
1 Jul 2016 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
2 May 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jun 2013 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jul 2013 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds | 15,200 Gal| 7.6| 30| 28| 46
2 May 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jun 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jul 2014 g:ﬁf pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds | 15,200 Gal| 7.6| 30| 28 46
2 May 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jun 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, [Total Amount| Acres |Avail N| Avail [ Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
2 Jul 2015 g:ﬁf Pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds | 15,200 Gal| 7.6| 30| 28 46
2 May 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jun 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jul 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Sep 2016 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated |Custom 10 Ton (9.9 Lds 66.3 Ton 6.6 165 126 254
3 Nov 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Dec 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igzs 3,750 Gal 5.0 11 10 17
3 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igZS 3,750 Gal 5.0 11 10 17
3 Feb 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igzs 3,750 Gal 5.0 11 10 17
3 Mar 2013 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Apr 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Dec 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Jan 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Feb 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Feb 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Mar 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Apr 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Nov 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Jan 2015 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
3 Feb 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Nov 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Dec 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Jan 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Mar 2016 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Apr 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Sep 2016 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated |Custom 10 Ton|7.5 Lds 50.3 Ton 5.0 165 126 254
4 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Dec 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|33.8 Lds 676 Gal 0.9 11 10 17
4 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|33.8 Lds 676 Gal 0.9 11 10 17
4 Feb 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|33.8 Lds 676 Gal 0.9 11 10 17
4 Mar 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Apr 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Nov 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Dec 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Jan 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Apr 2014 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
4 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Feb 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Dec 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Jan 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Apr 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
5 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Dec 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ﬁggS 5,250 Gal 7.0 11 10 17
5 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ﬁgis 5,250 Gal 7.0 11 10 17
5 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 6325 5,250 Gal 7.0 11 10 17
5 Mar 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Dec 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Jan 2014 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
5 Feb 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Apr 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Mar 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Jan 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Dec 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal fggS 5,250 Gal 7.0 11 10 17
6 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ﬁgis 5,250 Gal 7.0 11 10 17
6 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 6325 5,250 Gal 7.0 11 10 17
6 Mar 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Apr 2013 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19

Allen Ranch NMP

92




maint

Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
6 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Nov 2013 g;ﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ionr 18,000 Gal| 13| 54| 24| 45
6 Dec 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Dec 2013 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal ﬁf’/%r 18,000 Gal| 1.3| 54| 24| 45
6 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Feb 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Apr 2014 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Feb 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Dec 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Jan 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Mar 2016 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Apr 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
7 Nov 2012 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
7 Dec 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|225 Lds 4,500 Gal 6.0 11 10 17
7 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|225 Lds 4,500 Gal 6.0 11 10 17
7 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|225 Lds 4,500 Gal 6.0 11 10 17
7 Mar 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Dec 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Jan 2014 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Feb 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Apr 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Mar 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Apr 2015 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 28,600 Gal| 21| 54| 24| 45
7 Apr 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Nov 2015 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Jan 2016 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, [Total Amount| Acres |Avail N| Avail [ Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
7 Feb 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Mar 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Apr 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
8 Nov 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Dec 2012 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|75 Lds 1,500 Gal 2.0 11 10 17
8 Jan 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|75 Lds 1,500 Gal 2.0 11 10 17
8 Feb 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|75 Lds 1,500 Gal 2.0 11 10 17
8 Mar 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Nov 2013 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Dec 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Feb 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Mar 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Apr 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Sep 2014 g:ﬁf pasture, gg'rigs Storage | 5 jigs Spreader, Not incorporated | Custom 10 Ton|1.3 Lds 8.7Ton| 09| 165 126 254
8 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Mar 2015 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19

Allen Ranch NMP

95




maint

Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
8 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Jan 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
9 Nov 2012 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 18,000 Gal| 1.3| 54| 24| 45
9 Nov 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Dec 2012 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal iégS 2,476 Gal 3.3 11 10 17
9 Dec 2012 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 18,000 Gal| 1.3| 54| 24| 45
9 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igiS 2,476 Gal 3.3 11 10 17
9 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 338 2,476 Gal 3.3 11 10 17
9 Mar 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Dec 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Feb 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Apr 2014 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
9 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Feb 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Sep 2015 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated |Custom 10 Ton|5 Lds 33.5 Ton 3.3 165 126 254
9 Nov 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Nov 2015 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 18,000 Gal| 1.3| 54| 24| 45
9 Dec 2015 ﬁgﬁf pasture, Tank Big Gun Sprinkler Custom | 13,576 Gal IZZ?IOHr 18,000 Gal 1.3 54 24 45
9 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Jan 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
10 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Dec 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 5324 7,728 Gal| 10.3 11 10 17
10 Jan 2013 g;ﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ionr 18,000 Gal| 13| 54| 24| 45
10 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 5324 7,728 Gal 10.3 11 10 17
10 Feb 2013 g;ﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ionr 18,000 Gal| 13| 54| 24| 45
10 Feb 2013 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|7.5 Lds 150 Gal 0.2 11 10 17
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10 Mar 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal 10.4 12 11 19
10 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
10 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Dec 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal| 10.4 10 9 15
10 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gz 6,864 Gal| 10.4 10 9 15
10 Feb 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
10 Apr 2014 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
10 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gz 6,864 Gal| 10.4 10 9 15
10 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Feb 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
10 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
10 Sep 2015 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated  |Custom 10 Ton|15.6 Lds 104.5Ton| 10.4 165 126 254
10 Nov 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5352 6,864 Gal| 10.4 10 9 15
10 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Jan 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gz 6,864 Gal| 10.4 10 9 15
10 Jan 2016 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal iffﬁ" 18,000 Gal| 1.3| 54| 24| 45
10 Feb 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Feb 2016 g;ﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ionr 18,000 Gal| 13| 54| 24| 45
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
10 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal 10.4 12 11 19
10 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
11 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Dec 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|259 Lds 5,180 Gal 6.9 11 10 17
11 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|259 Lds 5,180 Gal 6.9 11 10 17
11 Feb 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 6522 4,564 Gal 6.1 11 10 17
11 Mar 2013 ﬁg’}ﬁf pasture, |-k Big Gun Sprinkler Custom | 13,576 Gal IZZ?IOHr 29200Gal| 22| 54| 24| 45
11 Mar 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Apr 2013 ggﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ﬁf’/OHr 28600Gal| 21| 54| 24| 45
11 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Dec 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Jan 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Feb 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Apr 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Mar 2015 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
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Time (Lbs/A)|(Lbs/A)
11 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Sep 2015 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated |Custom 10 Ton (1.6 Lds 10.7 Ton 1.1 165 126 254
11 Nov 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Dec 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Jan 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Feb 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Mar 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Mar 2016 ﬁgﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ﬁf}&r 29200Gal| 22| 54| 24| 45
11 Apr 2016 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 28,600 Gal| 21| 54| 24| 45
11 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
12 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal 10.5 10 9 15
12 Dec 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ﬁ325 7,770 Gal| 10.4 11 10 17
12 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 5325 7,770 Gal 10.4 11 10 17
12 Feb 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ESSS 7,770 Gal 10.4 11 10 17
12 Mar 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Apr 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Nov 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal| 10.5 10 9 15
12 Dec 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Jan 2014 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 18,000 Gal| 1.3| 54| 24| 45
12 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Feb 2014 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal 10.5 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
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Time (Lbs/A)|(Lbs/A)
12 Feb 2014 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if/gr 18,000 Gal| 1.3| 54| 24| 45
12 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Apr 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal| 10.5 10 9 15
12 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal 10.5 10 9 15
12 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Mar 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal 10.5 10 9 15
12 Jan 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal 10.5 10 9 15
12 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal 10.5 12 11 19
12 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
13 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal 11.5 10 9 15
13 Dec 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 3525 8,510 Gal| 11.3 11 10 17
13 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal iﬁgS 8,510 Gal| 11.3 11 10 17
13 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 3325 8,510 Gal 11.3 11 10 17
13 Mar 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal ﬁgiS 9,056 Gal| 11.3 12 11 19
13 Apr 2013 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal 3258 9,056 Gal| 11.3 12 11 19
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
13 Sep 2013 g:ﬁf pasture, Sg'rigs Storage | 5 jids Spreader, Not incorporated | Custom 10 Ton|1.5 Lds 10Ton| 1.0| 165 126| 254
13 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Dec 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal 11.5 10 9 15
13 Jan 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Feb 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Mar 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal 11.5 12 11 19
13 Apr 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal| 11.5 12 11 19
13 Sep 2014 g:ﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated |Custom 10 Ton|7.1 Lds 47.6 Ton 4.8 165 126 254
13 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal 11.5 10 9 15
13 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal 11.5 10 9 15
13 Feb 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal 11.5 10 9 15
13 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal| 11.5 12 11 19
13 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal| 115 12 11 19
13 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Dec 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal| 11.5 10 9 15
13 Jan 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal 11.5 10 9 15
13 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Mar 2016 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal 11.5 12 11 19
13 Apr 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal| 115 12 11 19
14 Nov 2012 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
14 Dec 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|333 Lds 6,660 Gal 8.9 11 10 17
14 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|44.1 Lds 882 Gal 1.2 11 10 17
14 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 6323 5,926 Gal 7.9 11 10 17
14 Mar 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Sep 2013 g:ﬁf pasture, Sg'rigs Storage | 5 jids Spreader, Not incorporated | Custom 10 Ton|2.7 Lds 181Ton| 1.8| 165| 126| 254
14 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Dec 2013 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Jan 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Feb 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Mar 2014 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 20200 Gal| 22| 54| 24| 45
14 Mar 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Apr 2014 ﬁgﬁf pasture, Tank Big Gun Sprinkler Custom | 13,576 Gal IZZ?IOHr 28,600 Gal 2.1 54 24 45
14 Apr 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Nov 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Dec 2014 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Mar 2015 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Nov 2015 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15

Allen Ranch NMP

103




Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, [Total Amount| Acres |Avail N| Avail [ Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
14 Dec 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Jan 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Feb 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Mar 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
15 Nov 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Dec 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal iggz 3,184 Gal 4.2 11 10 17
15 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|3.8 Lds 76 Gal 0.1 11 10 17
15 Feb 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igi?’ 3,226 Gal 4.3 11 10 17
15 Mar 2013 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal igil 3,442 Gal 4.3 12 11 19
15 Apr 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iggl 3,442 Gal 4.3 12 11 19
15 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Dec 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Jan 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Feb 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Mar 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iggl 3,442 Gal 4.3 12 11 19
15 Apr 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 3,442 Gal 4.3 12 11 19
15 Sep 2014 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated |Custom 10 Ton (6.5 Lds 43.5 Ton 4.3 165 126 254
15 Nov 2014 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if/gr 18,000 Gal| 1.3| 54| 24| 45
15 Nov 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Dec 2014 gzjﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}&r 18,000 Gal| 1.3| 54| 24| 45
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, [Total Amount| Acres |Avail N| Avail [ Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
15 Dec 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Jan 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Feb 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Mar 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 3,442 Gal 4.3 12 11 19
15 Apr 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iéil 3,442 Gal 4.3 12 11 19
15 Nov 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Dec 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Jan 2016 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Feb 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Mar 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iéil 3,442 Gal 4.3 12 11 19
15 Apr 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iggl 3,442 Gal 4.3 12 11 19
16 Nov 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Dec 2012 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igg‘l 2,148 Gal 2.9 11 10 17
16 Jan 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igSS 2,176 Gal 2.9 11 10 17
16 Feb 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal iggS 2,176 Gal 29 11 10 17
16 Mar 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 2.9 12 11 19
16 Apr 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 29 12 11 19
16 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Dec 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 2.9 10 9 15
16 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Feb 2014 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|69.3 Lds 1,386 Gal 2.1 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
16 Mar 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iggg 2,178 Gal 2.7 12 11 19
16 Apr 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iggg 2,178 Gal 2.7 12 11 19
16 Sep 2014 g:ﬁf pasture, Sg'rigs Storage | 5 jids Spreader, Not incorporated | Custom 10 Ton|1.8 Lds 121Ton| 12| 165| 126| 254
16 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 2.9 10 9 15
16 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Mar 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 29 12 11 19
16 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 29 12 11 19
16 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 2.9 10 9 15
16 Jan 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 2.9 10 9 15
16 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 2.9 12 11 19
16 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 29 12 11 19
17 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Dec 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|25.9 Lds 518 Gal 0.7 11 10 17
17 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 3228 9,376 Gal| 12.5 11 10 17
17 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ﬂSSS 9,376 Gal 12.5 11 10 17
17 Mar 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|500 Lds 10,000 Gal| 12.5 12 11 19
17 Apr 2013 |Crass pastre, |y . osiock Grazing Livestock, Not incorporated |Custom | 800 Gal[500 Lds | 10,000 Gal| 125 12| 11| 19
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
17 Sep 2013 g:ﬁf pasture, Sg'rigs Storage | 5 jids Spreader, Not incorporated | Custom 10 Ton|18.7 Lds| 125.3Ton| 125 165 126| 254
17 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁgg‘l 7,808 Gal| 11.8 10 9 15
17 Dec 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Jan 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal| 11.8 10 9 15
17 Feb 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 6326 5,632 Gal 8.5 10 9 15
17 Mar 2014 g:ﬁf pasture, 1) iy estock Grazing Livestock, Not incorporated |Custom | 800 Gal|[500 Lds | 10,000 Gal| 125 12| 11| 19
17 Apr 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|500 Lds 10,000 Gal| 12.5 12 11 19
17 Sep 2014 g:ﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated |Custom 10 Ton (5.6 Lds 37.5 Ton 3.8 165 126 254
17 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁgg‘l 7,808 Gal| 11.8 10 9 15
17 Jan 2015 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 18,000 Gal| 1.3| 54| 24| 45
17 Jan 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Feb 2015 g;ﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ionr 18,000 Gal| 13| 54| 24| 45
17 Feb 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal ﬁgiS 9,856 Gal| 12.3 12 11 19
17 Mar 2015 ggﬁf pasture, |-k Big Gun Sprinkler Custom | 13,576 Gal ﬁf’/OHr 29200Gal| 22| 54| 24| 45
17 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal ﬂggS 9,856 Gal| 12.3 12 11 19
17 Nov 2015 ﬁgﬁf pasture, Livestock Solids Spreader, Not incorporated |Custom 660 Gal|30 mph 7,808 Gal| 11.8 9 15
17 Dec 2015 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁgg‘l 7,808 Gal 11.8 10 9 15
17 Jan 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁgg‘l 7,808 Gal| 11.8 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
17 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal ﬂggS 9,856 Gal 12.3 12 11 19
17 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal ﬁgiS 9,856 Gal| 12.3 12 11 19
17 Sep 2016 g:ﬁf pasture, Sg'rigs Storage | 5 jids Spreader, Not incorporated | Custom 10 Ton|4.8 Lds 32.2Ton| 32| 165| 126| 254
18 May 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 Jun 2013 g:ﬁf Pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[560 Lds | 11,200 Gal| 5.6 30| 28 46
18 Jul 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 May 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 Jun 2014 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[560 Lds | 11,200 Gal| 5.6 30| 28 46
18 Jul 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 May 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 Jun 2015 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[560 Lds | 11,200 Gal| 5.6 30| 28 46
18 Jul 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 May 2016 g:ﬁf Pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[560 Lds | 11,200 Gal| 5.6 30| 28 46
18 Jun 2016 g:ﬁf pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|[560 Lds | 11,200 Gal| 5.6 30| 28 46
18 Jul 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
19 May 2013 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal| 95| 30| 28 46
19 Jun 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jul 2013 g:ﬁf Pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal| 95| 30| 28 46
19 May 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jun 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jul 2014 |Cass pasWre, |y . oqiock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal| 95| 30| 28 46
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, [Total Amount| Acres |Avail N| Avail [ Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
19 May 2015 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal| 95| 30| 28 46
19 Jun 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jul 2015 g:ﬁf Pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal| 95| 30| 28 46
19 May 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jun 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jul 2016 g:ﬁf Pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal| 95| 30| 28 46
20 May 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 Jun 2013 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[920 Lds | 18,400 Gal| 9.2| 30| 28| 46
20 Jul 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 May 2014 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 Jun 2014 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[920 Lds | 18,400 Gal| 9.2| 30| 28| 46
20 Jul 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 May 2015 g:ﬁf Pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[920 Lds | 18,400 Gal| 9.2| 30| 28| 46
20 Jun 2015 g:ﬁf pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[920 Lds | 18,400 Gal| 9.2| 30| 28| 46
20 Jul 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 May 2016 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[920 Lds | 18,400 Gal| 9.2| 30| 28| 46
20 Jun 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 Jul 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
21 May 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jun 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jul 2013 | Cass PasWre, |y . osiock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds | 10,900 Gal| 54| 30| 28 46
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
21 May 2014 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds | 10,900 Gal| 5.4| 30| 28 46
21 Jun 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jul 2014 g:ﬁf Pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds | 10,900 Gal| 5.4| 30| 28 46
21 May 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jun 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jul 2015 g:ﬁf Pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds | 10,900 Gal| 5.4| 30| 28 46
21 May 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jun 2016 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jul 2016 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds | 10,900 Gal| 5.4| 30| 28 46
22 Oct 2012 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Aug 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E(i? 12,314 Gal 9.4 20 18 30
22 Sep 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Oct 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E(i? 12,314 Gal 9.4 20 18 30
22 Aug 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eﬁ? 12,314 Gal 9.4 20 18 30
22 Sep 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Oct 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E(i? 12,314 Gal 9.4 20 18 30
22 Aug 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Sep 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Oct 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E(i? 12,314 Gal 9.4 20 18 30
22 Aug 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Sep 2016 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Ei’? 12,314 Gal 9.4 20 18 30
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
23 Oct 2012 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 3324 19,388 Gal 14.8 20 18 30
23 Aug 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3224 19,388 Gal| 14.8 20 18 30
23 Sep 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal %24 19,428 Gal 14.8 20 18 30
23 Oct 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3324 19,388 Gal| 14.8 20 18 30
23 Aug 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3224 19,388 Gal| 14.8 20 18 30
23 Sep 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal %24 19,428 Gal 14.8 20 18 30
23 Oct 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3224 19,388 Gal| 14.8 20 18 30
23 Aug 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3224 19,388 Gal| 14.8 20 18 30
23 Sep 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal %24 19,428 Gal 14.8 20 18 30
23 Oct 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3224 19,388 Gal| 14.8 20 18 30
23 Aug 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 3324 19,388 Gal 14.8 20 18 30
23 Sep 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal %24 19,428 Gal 14.8 20 18 30
24 Oct 2012 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Aug 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Sep 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Egi?’ 12,446 Gal 9.5 20 18 30
24 Oct 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Aug 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Sep 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Egi?’ 12,446 Gal 9.5 20 18 30
24 Oct 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Aug 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Egi?’ 12,446 Gal 9.5 20 18 30
24 Sep 2015 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal %53 12,446 Gal 9.5 20 18 30
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
24 Oct 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Aug 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Egi?’ 12,446 Gal 9.5 20 18 30
24 Sep 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
25 Oct 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal ﬁégl 6,802 Gal 5.2 20 18 30
25 Aug 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Sep 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Oct 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal %26 6,812 Gal 5.2 20 18 30
25 Aug 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Sep 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal %26 6,812 Gal 5.2 20 18 30
25 Oct 2014 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 53’26 6,812 Gal 5.2 20 18 30
25 Aug 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Sep 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal %26 6,812 Gal 5.2 20 18 30
25 Oct 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Aug 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Sep 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal %26 6,812 Gal 5.2 20 18 30
26 Oct 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal ié§7'5 22,750 Gal 17.4 20 18 30
26 Aug 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iég&S 22,926 Gal| 175 20 18 30
26 Sep 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal iégG.S 22,926 Gal 17.5 20 18 30
26 Oct 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iégGG 22,926 Gal| 175 20 18 30
26 Aug 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iég&S 22,926 Gal| 175 20 18 30
26 Sep 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal iégG.S 22,926 Gal 17.5 20 18 30
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, [Total Amount| Acres |Avail N| Avail [ Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
26 Oct 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal iégG.S 22,926 Gal 17.5 20 18 30
26 Aug 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iég&S 22,926 Gal| 175 20 18 30
26 Sep 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal iégG.S 22,926 Gal 17.5 20 18 30
26 Oct 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iég’ss 22,926 Gal| 175 20 18 30
26 Aug 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iég&S 22,926 Gal| 175 20 18 30
26 Sep 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal iégG.S 22,926 Gal 17.5 20 18 30
27 Oct 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal|520 Lds 10,400 Gal 7.9 20 18 30
27 Aug 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eégﬂ 10,214 Gal 7.8 20 18 30
27 Sep 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬁ 10,214 Gal 7.8 20 18 30
27 Oct 2013 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬁ 10,214 Gal 7.8 20 18 30
27 Aug 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eégﬂ 10,214 Gal 7.8 20 18 30
27 Sep 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬁ 10,214 Gal 7.8 20 18 30
27 Oct 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eégﬂ 10,214 Gal 7.8 20 18 30
27 Aug 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eégﬂ 10,214 Gal 7.8 20 18 30
27 Sep 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬁ 10,214 Gal 7.8 20 18 30
27 Oct 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eé(s” 10,214 Gal 7.8 20 18 30
27 Aug 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 10,214 Gal 7.8 20 18 30
27 Sep 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬁ 10,214 Gal 7.8 20 18 30
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Manure Application Setback Distances
Setback Requirements: CAFO

Feature Setback Criteria Setback
Distance
(Feet)

Lakes and ponds Applied upgradient, permanent vegetated setback >=35 feet 35
Impounding reservoirs Applied upgradient, permanent vegetated setback >=35 feet 35
Wells Applied upgradient, permanent vegetated setback >=35 feet 35
Rivers and canals Applied upgradient, permanent vegetated setback >=35 feet 35
Streams and creeks Applied upgradient, permanent vegetated setback >=35 feet 35
Estuaries Applied upgradient, permanent vegetated setback >=35 feet 35
Pacific Ocean Applied upgradient, permanent vegetated setback >=35 feet 35
All other bodies of surface water, natural or artificial Applied upgradient, permanent vegetated setback >=35 feet 35
Other conduits to surface waters Applied upgradient, permanent vegetated setback >=35 feet 35
Open tile line intake Applied upgradient, permanent vegetated setback >=35 feet 35
Sinkholes Applied upgradient, permanent vegetated setback >=35 feet 35
Source: CAFO General Permit #1 (http://oregon.gov/ODA/NRD/docs/pdf/cafo_gnlpmt.pdf)
Setback Requirements: NRCS Standard

Feature Setback Criteria Setback

Distance
(Feet)

Open water courses Application June through September 25
Open water courses Application October through May 50

Source: Waste Utilization 633 Operation and Maintenance Worksheet (http://efotg.nrcs.usda.gov/references/public/OR/633om.doc)

The worksheets and charts on the following pages can be used to develop other application rates for different manure analyses
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NUTRIENT APPLICATION CHART
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Nutrient Concentration in Ibs/wet ton
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RECORD KEEPING
* Record keeping forms in Section 9 or other formy b®used document manure and
fertilizer applications and exports.

» The following information is to be recorded and ntained for 5 years:
U Nutrient and manure application records includiai, svater plant and organic
nitrogen, phosphorus and potassium test results.

O Manure export records including organic nitrogegmygphorus and potassium test
results.

U Documentation showing date, crop, amount, raten fand application method of
nutrients applied.

O Calibration records for manure application equiptnen
O Annual review of nutrient management including atijuents made.

45 Odors

The major source of odor on Allen Ranch will ocowainly in the spring and fall months when
liquids from the collection and storage tank armd@pplied to the adjacent hay and pasture
land fields. Beau Allen maintains good relationthwearby neighbors and consider the impact
of odors on nearby neighbors when making applioatio

The prevailing winds during the winter months amnf the south and southwest and during the
summer months from the north and northwest. Tbsedlt rural residences that may be impacted
negatively by odor from the application of manure &ithin a few hundred feet of the field
boundaries where manure is applied.
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Section 5. Soil and Risk Assessment Analysis

51 Soils

The predominate soil types located in the fieldglie Allen Ranch are shown in the following table.

Table 5.1. Soil Information

Field Sall Map | Soil Component | Surface | Slope OM Bedrock | Drainage | Annual | Hydro-

Survey| Unit Name Texture | Range | Range Depth Flooding| logic
(%) (%) (in.) Group
1 011 41 Nestucca SIL 0-3% 4-8% SPoor Freq D
2 011 41 Nestucca SIL 0-3% 4-8% SPoor Freq D
3 011 40 Nehalem SIL 0-3% 5-10% Well Freq C
4 011 40 Nehalem SIL 0-3% 5-10% Well Freq C
5 011 40 Nehalem SIL 0-3% 5-10% Well Freq C
6 011 62 Willanch FSL 0-3% 2-5% Poor Freq D
7 011 40 Nehalem SIL 0-3% 5-10% Well Freq C
8 011 41 Nestucca SIL 0-3% 4-8% SPoor Freq D
9 011 9 Chetco SICL 0-3% 5-10% VPoor Freq D
10 011 41 Nestucca SIL 0-3% 4-8% SPoor Freq D
11 011 40 Nehalem SIL 0-3% 5-10% Well Freq C
12 011 40 Nehalem SIL 0-3% 5-10% Well Freq C
13 011 40 Nehalem SIL 0-3% 5-10% Well Freq C
14 011 41 Nestucca SIL 0-3% 4-8% SPoor Freq D
15 011 9 Chetco SICL 0-3% 5-10% VPoor Freq D
16 011 9 Chetco SICL 0-3% 5-10% VPoor Freq D
17 011 9 Chetco SICL 0-3% 5-10% VPoor Freq D
18 011 40 Nehalem SIL 0-3% 5-10% Well Freq C
19 011 41 Nestucca SIL 0-3% 4-8% SPoor Freq D
20 011 40 Nehalem SIL 0-3% 5-10% Well Freq C
21 011 41 Nestucca SIL 0-3% 4-8% SPoor Freq D
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Field Sall Map | Soil Component | Surface | Slope OM Bedrock | Drainage | Annual | Hydro-

Survey| Unit Name Texture | Range | Range Depth Flooding| logic

(%) (%) (in.) Group
22 011 9 Chetco SICL 0-3% 5-10% VPoor Freq D
23 011 9 Chetco SICL 0-3% 5-10% VPoor Freq D
24 011 9 Chetco SICL 0-3% 5-10% VPoor Freq D
25 011 9 Chetco SICL 0-3% 5-10% VPoor Freq D
26 011 9 Chetco SICL 0-3% 5-10% VPoor Freq D
27 011 13D |Dement SIL 12-30% |(5-10% 45(Well None B
CAFO 011 40 Nehalem SIL 0-3% 5-10% Well Freq C
Wetland (1) 011 41 Nestucca SIL 0-3% 4-8% SPoor Freq D
Wetland (2) 011 41 Nestucca SIL 0-3% 4-8% SPoor Freq D
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5.2 Soil Map(s)

Allen Ranch

Sections 30,31, & 32, Township 28 South, Range 12 West from the Willamette Meridian

Soil Map Units

9- Chetco silty clay loam

10C- Chismore silt loam, 7 to 12 percent slopes
13D- Dement silt loam, 12 to 30 percent slopes
40- Nehalem silt loam

41- Nestucca silt loam

57- Udorthents, level

62- Willanch fine sandy loam

65- Zyzzug silt loam

W- Water

Scale () 1000 2000 3000 Feet
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5.3 Soil Reports
Following are descriptions and rating tables fai@dtural uses of the soils.
General Description of the Soil Map Units:

Map Unit Description (Brief, Generated)—Coos County , Oregon Allen Ranch

The map units delineated on the detailed soil maps in a soil survey represent the soils or miscellaneous
areas in the survey area. The map unit descriptions in this report, along with the maps, can be used to
determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more major kinds of soil or
miscellaneous areas. A map unit is identified and named according to the taxonomic classification of the
dominant soils. Within a taxonomic class there are precisely defined limits for the properties of the soils.
On the landscape, however, the soils are natural phenomena, and they have the characteristic variability
of all natural phenomena. Thus, the range of some observed properties may extend beyond the limits
defined for a taxonomic class. Areas of soils of a single taxonomic class rarely, if ever, can be mapped
without including areas of other taxonomic classes. Consequently, every map unit is made up of the soils
or miscellaneous areas for which it is named and some minor components that belong to taxonomic
classes other than those of the major soils.

The Map Unit Description (Brief, Generated) report displays a generated description of the major soils
that occur in a map unit. Descriptions of non-soil (miscellaneous areas) and minor map unit components
are not included. This description is generated from the underlying soil attribute data.

Additional information about the map units described in this report is available in other Soil Data Mart
reports, which give properties of the soils and the limitations, capabilities, and potentials for many uses.
Also, the narratives that accompany the Soil Data Mart reports define some of the properties included in
the map unit descriptions.

Report—Map Unit Description (Brief, Generated)

Coos County, Oregon
Map Unit; 9—Chetco silty clay loam

Component: Chetco (75%)

The Chetco component makes up 75 percent of the map unit. Slopes are 0 to 3 percent. This component
is on flood plains, deltas. The parent material consists of alluvium. Depth to a root restrictive layer is
greater than 60 inches. The natural drainage class is very poorly drained. Water movement in the most
restrictive layer is low. Available water to a depth of 60 inches is high. Shrink-swell potential is high. This
soil is frequently flooded. It is not ponded. A seasonal zone of water saturation is at 9 inches during
January, February, March, April, May, October, November, December. Organic matter content in the
surface horizon is about 8 percent. Nonirrigated land capability classification is 4w. Irrigated land
capability classification is 4w. This soil meets hydric criteria. The soil has a very slightly saline horizon
within 30 inches of the soil surface.

Component: Coquille (9%)

Generated brief soil descriptions are created for major components. The Coquille soil is a minor
component.
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Component: Langlois (8%)

Generated brief soil descriptions are created for major components. The Langlois soil is a minor
component.

Map Unit; 10C—Chismore silt loam, 7 to 12 percent slopes

Component: Chismore (80%)

The Chismore component makes up 80 percent of the map unit. Slopes are 7 to 12 percent. This
component is on fans, terraces. The parent material consists of alluvium. Depth to a root restrictive layer
is greater than 60 inches. The natural drainage class is moderately well drained. Water movement in the
most restrictive layer is moderately low. Available water to a depth of 60 inches is high. Shrink-swell
potential is high. This soil is not flooded. It is not ponded. A seasonal zone of water saturation is at 24
inches during January, February, March, November, December. Organic matter content in the surface
horizon is about 6 percent. Nonirrigated land capability classification is 4e. Irrigated land capability
classification is 4e. This soil does not meet hydric criteria.

Map Unit: 13D—Dement silt loam, 12 to 30 percent slopes

Component: Dement (75%)

The Dement component makes up 75 percent of the map unit. Slopes are 12 to 30 percent. This
component is on mountain slopes, mountains. The parent material consists of residuum and colluvium
derived from sedimentary rock. Depth to a root restrictive layer, bedrock, paralithic, is 40 to 60 inches.
The natural drainage class is well drained. Water movement in the most restrictive layer is moderately
high. Available water to a depth of 60 inches is moderate. Shrink-swell potential is low. This soil is not
flooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matter
content in the surface horizon is about 8 percent. Nonirrigated land capability classification is 4e. This sail
does not meet hydric criteria.

Map Unit: 40—Nehalem silt loam

Component: Nehalem (80%)

The Nehalem component makes up 80 percent of the map unit. Slopes are 0 to 3 percent. This
component is on flood plains. The parent material consists of mixed alluvium. Depth to a root restrictive
layer is greater than 60 inches. The natural drainage class is well drained. Water movement in the most
restrictive layer is moderately high. Available water to a depth of 60 inches is very high. Shrink-swell
potential is low. This soil is frequently flooded. It is not ponded. A seasonal zone of water saturation is at
54 inches during January, February, March, April, December. Organic matter content in the surface
horizon is about 8 percent. Nonirrigated land capability classification is 3w. Irrigated land capability
classification is 3w. This soil does not meet hydric criteria.

Component: Coquille (7%)

Generated brief soil descriptions are created for major components. The Coquille soil is a minor
component.

Component: Langlois (6%)

Generated brief soil descriptions are created for major components. The Langlois soil is a minor
component.

Map Unit; 41—Nestucca silt loam

Component: Nestucca (80%)

The Nestucca component makes up 80 percent of the map unit. Slopes are 0 to 3 percent. This
component is on flood plains. The parent material consists of mixed alluvium. Depth to a root restrictive
layer is greater than 60 inches. The natural drainage class is somewhat poorly drained. Water movement
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in the most restrictive layer is very low. Available water to a depth of 60 inches is high. Shrink-swell
potential is moderate. This soil is frequently flooded. It is not ponded. A seasonal zone of water saturation
is at 15 inches during January, February, March, April, December. Organic matter content in the surface
horizon is about 6 percent. Nonirrigated land capability classification is 3w. Irrigated land capability
classification is 3w. This soil does not meet hydric criteria.

Component: Chetco (4%)

Generated brief soil descriptions are created for major components. The Chetco soil is a minor
component.

Component: Coquille (4%)

Generated brief soil descriptions are created for major components. The Coquille soil is a minor
component.

Component: Langlois (4%)

Generated brief soil descriptions are created for major components. The Langlois soil is a minor
component.

Map Unit;: 57—Udorthents, level

Component: Udorthents (100%)

The Udorthents component makes up 100 percent of the map unit. Slopes are 0 to 1 percent. This
component is on marshes, flood plains, tidal flats. The parent material consists of alluvium, dredging
spoil, dune sand, and wood chips. Depth to a root restrictive layer is greater than 60 inches. The natural
drainage class is poorly drained. Available water to a depth of 60 inches is very low. Shrink-swell potential
is low. This soil is not flooded. It is not ponded. There is no zone of water saturation within a depth of 72
inches.

Map Unit; 62—Willanch fine sandy loam

Component: Willanch (75%)

The Willanch component makes up 75 percent of the map unit. Slopes are 0 to 3 percent. This
component is on flood plains. The parent material consists of mixed alluvium. Depth to a root restrictive
layer is greater than 60 inches. The natural drainage class is poorly drained. Water movement in the most
restrictive layer is high. Available water to a depth of 60 inches is moderate. Shrink-swell potential is low.
This soil is frequently flooded. It is frequently ponded. A seasonal zone of water saturation is at 0 inches
during January, February, March, November, December. Organic matter content in the surface horizon is
about 4 percent. Nonirrigated land capability classification is 3w. Irrigated land capability classification is
3w. This soil meets hydric criteria.

Map Unit: 65—Zyzzug silt loam

Component: Zyzzug (80%)

The Zyzzug component makes up 80 percent of the map unit. Slopes are 0 to 3 percent. This component
is on stream terraces. The parent material consists of mixed alluvium. Depth to a root restrictive layer is
greater than 60 inches. The natural drainage class is poorly drained. Water movement in the most
restrictive layer is moderately high. Available water to a depth of 60 inches is high. Shrink-swell potential
is moderate. This soil is rarely flooded. It is not ponded. A seasonal zone of water saturation is at 9 inches
during January, February, March, April, November, December. Organic matter content in the surface
horizon is about 6 percent. Nonirrigated land capability classification is 3w. Irrigated land capability
classification is 3w. This soil meets hydric criteria.

Map Unit: W—Water
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Component: Water (100%)

Generated brief soil descriptions are created for major soil components. The Water is a miscellaneous
area.

Data Source Information

Soil Survey Area: Coos County, Oregon
Survey Area Data: Version 6, Feb 8, 2010
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Agricultural Disposal of Manure, Food-Processing Wa  ste, and Sewage Sludge Ratings:

Soil properties are important considerations in areas where soils are used as sites for the treatment and
disposal of organic waste and wastewater. Selection of soils with properties that favor waste
management can help to prevent environmental damage.

This table shows the degree and kind of soil limitations affecting the treatment of agricultural waste,
including municipal and food-processing wastewater and effluent from lagoons or storage ponds.
Municipal wastewater is the waste stream from a municipality. It contains domestic waste and may
contain industrial waste. It may have received primary or secondary treatment. It is rarely untreated
sewage. Food-processing wastewater results from the preparation of fruits, vegetables, milk, cheese, and
meats for public consumption. In places it is high in content of sodium and chloride. In the context of this
table, the effluent in lagoons and storage ponds is from facilities used to treat or store food-processing
wastewater or domestic or animal waste. Domestic and food-processing wastewater is very dilute, and
the effluent from the facilities that treat or store it commonly is very low in content of carbonaceous and
nitrogenous material; the content of nitrogen commonly ranges from 10 to 30 milligrams per liter. The
wastewater from animal waste treatment lagoons or storage ponds, however, has much higher
concentrations of these materials, mainly because the manure has not been diluted as much as the
domestic waste. The content of nitrogen in this wastewater generally ranges from 50 to 2,000 milligrams
per liter. When wastewater is applied, checks should be made to ensure that nitrogen, heavy metals, and
salts are not added in excessive amounts.

The ratings in the table are for waste management systems that not only dispose of and treat organic
waste or wastewater but also are beneficial to crops. The ratings are both verbal and numerical. Rating
class terms indicate the extent to which the soils are limited by all of the soil features that affect
agricultural waste management. Not limited indicates that the soil has features that are very favorable for
the specified use. Good performance and very low maintenance can be expected. Somewhat limited
indicates that the soil has features that are moderately favorable for the specified use. The limitations can
be overcome or minimized by special planning, design, or installation. Fair performance and moderate
maintenance can be expected. Very limited indicates that the soil has one or more features that are
unfavorable for the specified use. The limitations generally cannot be overcome without major soil
reclamation, special design, or expensive installation procedures. Poor performance and high
maintenance can be expected.

Numerical ratings in the tables indicate the severity of individual limitations. The ratings are shown as
decimal fractions ranging from 0.01 to 1.00. They indicate gradations between the point at which a soil
feature has the greatest negative impact on the use (1.00) and the point at which the soil feature is not a
limitation (0.00).

Application of manure and food-processing waste not only disposes of waste material but also can
improve crop production by increasing the supply of nutrients in the soils where the material is applied.
Manure is the excrement of livestock and poultry, and food-processing waste is damaged fruit and
vegetables and the peelings, stems, leaves, pits, and soil particles removed in food preparation. The
manure and food-processing waste are solid, slurry, or liquid. Their nitrogen content varies. A high
content of nitrogen limits the application rate. Toxic or otherwise dangerous wastes, such as those mixed
with the lye used in food processing, are not considered in the ratings.

The ratings are based on the soil properties that affect absorption, plant growth, microbial activity,
erodibility, the rate at which the waste is applied, and the method by which the waste is applied. The
properties that affect absorption include saturated hydraulic conductivity (Ksat), depth to a water table,
ponding, the sodium adsorption ratio, depth to bedrock or a cemented pan, and available water capacity.
The properties that affect plant growth and microbial activity include reaction, the sodium adsorption ratio,
salinity, and bulk density. The wind erodibility group, the soil erosion factor K, and slope are considered in
estimating the likelihood that wind erosion or water erosion will transport the waste material from the
application site. Stones, cobbles, a water table, ponding, and flooding can hinder the application of waste.
Permanently frozen soils are unsuitable for waste treatment.
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Application of sewage sludge not only disposes of waste material but also can improve crop production
by increasing the supply of nutrients in the soils where the material is applied. In the context of this table,
sewage sludge is the residual product of the treatment of municipal sewage. The solid component
consists mainly of cell mass, primarily bacteria cells that developed during secondary treatment and have
incorporated soluble organics into their own bodies. The sludge has small amounts of sand, silt, and other
solid debris. The content of nitrogen varies. Some sludge has constituents that are toxic to plants or
hazardous to the food chain, such as heavy metals and exotic organic compounds, and should be
analyzed chemically prior to use.

The content of water in the sludge ranges from about 98 percent to less than 40 percent. The sludge is
considered liquid if it is more than about 90 percent water, slurry if it is about 50 to 90 percent water, and
solid if it is less than about 50 percent water.

The ratings in the table are based on the soil properties that affect absorption, plant growth, microbial
activity, erodibility, the rate at which the sludge is applied, and the method by which the sludge is applied.
The properties that affect absorption, plant growth, and microbial activity include Ksat, depth to a water
table, ponding, the sodium adsorption ratio, depth to bedrock or a cemented pan, available water
capacity, reaction, salinity, and bulk density. The wind erodibility group, the soil erosion factor K, and
slope are considered in estimating the likelihood that wind erosion or water erosion will transport the
waste material from the application site. Stones, cobbles, a water table, ponding, and flooding can hinder
the application of sludge. Permanently frozen soils are unsuitable for waste treatment.
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Report—Agricultural Disposal of Manure, Food-Processing
Waste, and Sewage Sludge

[Onsite investigation may be needed to validate the interpretations in this tabls and
to confirm the identity of the soil on a given site. The numbers in the value columns
range from 0.01 to 1.00. The larger the value, the greater the potential limitation.
The table shows only the top five limitations for any given soil. The soil may have
additional limitations)

Agricultural Disposal of Manure, Food-Processing Waste, and Sewage Sludge- Coos County, Oregon

Map symbol and soil name | Pet. of Application of manure and food- Application of sewage sludge
map unit processing waste
Rafing class and limiting Value Rating class and limiting Value
features features

10C—Chismaore sit loam, 7 o
12 percent slopes

Chismore 20 | Very limitzd
Slow water movement 1.00
Depth o saturated zone 0.ag
Too acid 0.50
Runoff 040
Slope 0.1a

130—Dement silt lcam, 12 to
30 percent slopes

Dement T8 | Very limitzd
Too steep 1.00
Slow watsr movement 0.3a
Too acd n.22

4]—Mehal=m silt loam

Mehalem 20 | Very limitzd
Flooding 1.00
Too acd 032
41—Mestucca st loam
Mestucca 20 | Very limitzd
Depth o saturated zone 1.00
Flooding 1.00
Slow water movement 089
Too acd 0.50
Runioff 040
57—Uderthents, leve
Udorthents 100 | Mot rated
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Agricultural Disposal of Manure, Food-Processing Waste, and Sewage Sludge- Coos County, Oregon

Map symbol and soil name | Pct. of Application of manure and food- Application of sewage sludge
map unit processing waste
Rating class and limitimg Value Rating class and limiting Value
features features
G2—Willanch fine sandy loam
Willanch 78 [Very limited
Depth 1o saturated zone 1.00
Flooding 1.00
Panding 1.00
Runioff 040
Too acd 0.03
G5—Zyzzug =it loam
Zyzzug 20 | Very limitzd
Depth to saturated zone 1.00
Runioff 040
Too acid 0.32
Slow water movement 0.30
—Cheteo silty clay loam
Cheteo 78 [Very limited
Slow water movement 1.00
Depth 1o saturated zone 1.00
Flooding 1.00
Runoff 0.0
Too acd 011
W—Water
Water 100 | Mot rated
Data Source Information
Soil Survey Area:  Coos County, Oregon
Survey Area Data:  Version 6, Feb 8, 2010
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Physical Soil Properties

This table shows estimates of some physical characteristics and features that affect soil behavior. These
estimates are given for the layers of each soil in the survey area. The estimates are based on field
observations and on test data for these and similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by sedimentation, sieving, or
micrometric methods. Particle sizes are expressed as classes with specific effective diameter class limits.
The broad classes are sand, silt, and clay, ranging from the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter to 2 millimeters in
diameter. In this table, the estimated sand content of each soil layer is given as a percentage, by weight,
of the soil material that is less than 2 millimeters in diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05 millimeter in diameter. In this
table, the estimated silt content of each soil layer is given as a percentage, by weight, of the soil material
that is less than 2 millimeters in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002 millimeter in diameter. In
this table, the estimated clay content of each soil layer is given as a percentage, by weight, of the soil
material that is less than 2 millimeters in diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle size is important for
engineering and agronomic interpretations, for determination of soil hydrologic qualities, and for soil
classification.

The amount and kind of clay affect the fertility and physical condition of the soil and the ability of the soil
to adsorb cations and to retain moisture. They influence shrink-swell potential, saturated hydraulic
conductivity (Ksat), plasticity, the ease of soil dispersion, and other soil properties. The amount and kind
of clay in a soil also affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit volume. Volume is measured when the soil is at
field moisture capacity, that is, the moisture content at 1/3- or 1/10-bar (33kPa or 10kPa) moisture
tension. Weight is determined after the soil is dried at 105 degrees C. In the table, the estimated moist
bulk density of each soil horizon is expressed in grams per cubic centimeter of soil material that is less
than 2 millimeters in diameter. Bulk density data are used to compute linear extensibility, shrink-swell
potential, available water capacity, total pore space, and other soil properties. The moist bulk density of a
soil indicates the pore space available for water and roots. Depending on soil texture, a bulk density of
more than 1.4 can restrict water storage and root penetration. Moist bulk density is influenced by texture,
kind of clay, content of organic matter, and soil structure.

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a saturated soil transmit

water. The estimates in the table are expressed in terms of micrometers per second. They are based on
soil characteristics observed in the field, particularly structure, porosity, and texture. Saturated hydraulic
conductivity (Ksat) is considered in the design of soil drainage systems and septic tank absorption fields.

Available water capacity refers to the quantity of water that the soil is capable of storing for use by plants.
The capacity for water storage is given in inches of water per inch of soil for each soil layer. The capacity
varies, depending on soil properties that affect retention of water. The most important properties are the
content of organic matter, soil texture, bulk density, and soil structure. Available water capacity is an
important factor in the choice of plants or crops to be grown and in the design and management of
irrigation systems. Available water capacity is not an estimate of the quantity of water actually available to
plants at any given time.

Linear extensibility refers to the change in length of an unconfined clod as moisture content is decreased
from a moist to a dry state. It is an expression of the volume change between the water content of the
clod at 1/3- or 1/10-bar tension (33kPa or 10kPa tension) and oven dryness. The volume change is
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reported in the table as percent change for the whole soil. The amount and type of clay minerals in the
soil influence volume change.

Linear extensibility is used to determine the shrink-swell potential of soils. The shrink-swell potential is low
if the soil has a linear extensibility of less than 3 percent; moderate if 3 to 6 percent; high if 6 to 9 percent;
and very high if more than 9 percent. If the linear extensibility is more than 3, shrinking and swelling can
cause damage to buildings, roads, and other structures and to plant roots. Special design commonly is
needed.

Organic matter is the plant and animal residue in the soil at various stages of decomposition. In this table,
the estimated content of organic matter is expressed as a percentage, by weight, of the soil material that
is less than 2 millimeters in diameter. The content of organic matter in a soil can be maintained by
returning crop residue to the sail.

Organic matter has a positive effect on available water capacity, water infiltration, soil organism activity,
and tilth. It is a source of nitrogen and other nutrients for crops and soil organisms.

Erosion factors are shown in the table as the K factor (Kw and Kf) and the T factor. Erosion factor K
indicates the susceptibility of a soil to sheet and rill erosion by water. Factor K is one of six factors used in
the Universal Soil Loss Equation (USLE) and the Revised Universal Soil Loss Equation (RUSLE) to
predict the average annual rate of soil loss by sheet and rill erosion in tons per acre per year. The
estimates are based primarily on percentage of silt, sand, and organic matter and on soil structure and
Ksat. Values of K range from 0.02 to 0.69. Other factors being equal, the higher the value, the more
susceptible the soil is to sheet and rill erosion by water.

Erosion factor Kw indicates the erodibility of the whole soil. The estimates are modified by the presence
of rock fragments.

Erosion factor Kf indicates the erodibility of the fine-earth fraction, or the material less than 2 millimeters in
size.

Erosion factor T is an estimate of the maximum average annual rate of soil erosion by wind and/or water
that can occur without affecting crop productivity over a sustained period. The rate is in tons per acre per
year.

Wind erodibility groups are made up of soils that have similar properties affecting their susceptibility to
wind erosion in cultivated areas. The soils assigned to group 1 are the most susceptible to wind erosion,
and those assigned to group 8 are the least susceptible. The groups are described in the "National Soil
Survey Handbook."

Wind erodibility index is a numerical value indicating the susceptibility of soil to wind erosion, or the tons
per acre per year that can be expected to be lost to wind erosion. There is a close correlation between
wind erosion and the texture of the surface layer, the size and durability of surface clods, rock fragments,
organic matter, and a calcareous reaction. Soil moisture and frozen soil layers also influence wind
erosion.

Reference:

United States Department of Agriculture, Natural Resources Conservation Service.
National soil survey handbook, title 430-VI. (http://soils.usda.gov)
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Report—Physical Soil Properties

Physical Soil Properties— Coos County, Oregon
Map symbel | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | KFf | T
n Pct Pct Pct g'ce miciro m¥sec indin Pet Fot
SG—Chetco silty
clay loam
Cheteco 0-10 -20- -44- 27-31-35 [1.10-1.25 [4.00-14.00 0.18-0.21 3.0-59 5.0-100 (28 |28 |5 T 38
10-24 |- 8- -53- 27-35.50 [1.20-1.35 (042140 0.17-0.21 3.0-59 1.0-5.0 A7 |37
2460 |-28- -29- 35-43-50 [1.30-1.35 (001042 0.14-0.20 G.0-5.9 0.0-0.5 B T e T
10C—Chismaore
=ilt loam, T to
12 percent
slopes
Chigmore 0-14 -25- -53- 18-23-27 |1.10-1.25 [1.40-4.00 0.19-0.21 30-59 40-80 32 132 |5 6 48
14-60 |[-7- -54- 35-35-45 [1.20-145 (042140 0.15-0.18 §.0-8.9 1.0-4.0 g2 132
13D0—Dement
giltloam, 1210
30 percent
slopes
Dement 0-7 -25- -53- 18-23-27 |0.95-1.10 (4.00-14.00 0.19-0.21 0.0-29 50-100 |32 |.32 |4 6 48
745 -7- -54- 25-35-45 [1.00-1.20 (1.40-2.00 0.16-0.15 0.0-2.9 0.5-50 B T . T
45.55 | — — — — — — — —
40—nNehalem
=ilt loam
Mehalem 0-12 -11- -E0- 15-20-25 [ 1.10-1.20 (4.00-14.00 0.19-0.21 0.0-29 50100 (32 |32 |5 B 48
12-29 |-9- -6i6- 20-25- 35 [1.20-1.30 (4.00-14.00 0.19-0.21 3059 1.0-4.0 B T e T
29-60 |-7- -B5- 20-28- 35 [1.25-1.35 (4.00-14.00 0.18-0.21 0.0-2.9 0.1-1.0 B T . T
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Physical Soil Properties— Coos County, Oregon
Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic Erosion ‘Wind Wind
and soil name bulk hydraulic water extensibility matter factors erodibility | erodibility
density conductivity capacity group index
Kw | Kf [ T
In Pt Pct Pt e micre mYsec Irndin Pt Fct
41—Nestucca
zilt loam
Mestucca 0-14  [-10- -BB- 18-23- 27 [1.10-1.25 [4.00-14.00 0.19-0.21 0.0-29 4050 28 |28 |5 [ 48
14-40 [-7- -B3- 25-30- 35 | 1.25-1.40 |1.40-2.00 0.19-0.21 30-545 1.0-2.0 32 132
40-80 |- 8- -51- 20-4£1-45 | 1.35-1.45 |0.00-<4.00 0.15-0.17 3059 0.0-05 28 (.28
Ly
Udorthents,
level
Udarthents — —_ — — — — — — —_
g2—Willanch
fine sandy
loam
Willanch 013 |-85- -27- 5-8-10 1.30-1.40 |14.00-42.00 0.13-0.15 0.0-2.9 2.0-5.0 A3 115 |5 4 86
13-35 [-69- -24- 5-8-10 1.30-1.40 |14.00-42.00 0.12-0.14 0.0-29 0.5-2.0 A5 A7
3560 [-81- -16- 0-3-5 1.40-1.45 |14.00-42.00 0.09-0.12 0.0-29 0.0-0.5 20 (.20
Go—Zyzzug silt
lzam
Zyzzug 012 [-5- -B67- 20-24- 27 (1.10-1.25 |4.00-14.00 0.150.21 0.0-29 4050 32 132 |5 6 48
12-30 [-7- -63- 25-30- 35 | 1.20-1.30 (4.00-14.00 0.17-0.20 3059 1.0-40 i i e
3045 |[-8- 54 A0-38- 45 | 1.25-1.45 |1.40-4.00 0.15-0.21 6.0-8.9 0.51.0 AT |37
4560 |- 8- -59- 25-33-40 | 1.30-1.40 |1.40-2.00 0.19-0.21 30-545 0.0-0.5 37 |37
W—\Water
Water — — — — — — — — —
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Data Source Information

Soil Survey Area: Coos County, Oregon
Survey Area Data:  Version 6, Feb 8, 2010
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Soil Water Features:

The following table gives estimates of various soil water features. The estimates are used in land use
planning that involves engineering considerations.

Hydrologic soil groups are based on estimates of runoff potential. Soils are assigned to one of four groups
according to the rate of water infiltration when the soils are not protected by vegetation, are thoroughly
wet, and receive precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly wet. These consist
mainly of deep, well drained to excessively drained sands or gravelly sands. These soils have a high rate
of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These consist chiefly of
moderately deep or deep, moderately well drained or well drained soils that have moderately fine texture
to moderately coarse texture. These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist chiefly of soils having a
layer that impedes the downward movement of water or soils of moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when thoroughly wet. These
consist chiefly of clays that have a high shrink-swell potential, soils that have a high water table, soils that
have a claypan or clay layer at or near the surface, and soils that are shallow over nearly impervious
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is for drained areas and
the second is for undrained areas.

Surface runoff refers to the loss of water from an area by flow over the land surface. Surface runoff
classes are based on slope, climate, and vegetative cover. The concept indicates relative runoff for very
specific conditions. It is assumed that the surface of the soil is bare and that the retention of surface water
resulting from irregularities in the ground surface is minimal. The classes are negligible, very low, low,
medium, high, and very high.

The months in the table indicate the portion of the year in which a water table, ponding, and/or flooding is
most likely to be a concern.

Water table refers to a saturated zone in the soil. The water features table indicates, by month, depth to
the top (upper limit) and base (lower limit) of the saturated zone in most years. Estimates of the upper
and lower limits are based mainly on observations of the water table at selected sites and on evidence of
a saturated zone, namely grayish colors or mottles (redoximorphic features) in the soil. A saturated zone
that lasts for less than a month is not considered a water table.

Ponding is standing water in a closed depression. Unless a drainage system is installed, the water is
removed only by percolation, transpiration, or evaporation. The table indicates surface water depth and
the duration and frequency of ponding. Duration is expressed as very brief if less than 2 days, brief if 2 to
7 days, long if 7 to 30 days, and very long if more than 30 days. Frequency is expressed as none, rare,
occasional, and frequent. None means that ponding is not probable; rare that it is unlikely but possible
under unusual weather conditions (the chance of ponding is nearly O percent to 5 percent in any year);
occasional that it occurs, on the average, once or less in 2 years (the chance of ponding is 5 to 50
percent in any year); and frequent that it occurs, on the average, more than once in 2 years (the chance
of ponding is more than 50 percent in any year).
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Flooding is the temporary inundation of an area caused by overflowing streams, by runoff from adjacent
slopes, or by tides. Water standing for short periods after rainfall or snowmelt is not considered flooding,
and water standing in swamps and marshes is considered ponding rather than flooding.

Duration and frequency are estimated. Duration is expressed as extremely brief if
0.1 hour to 4 hours, very brief if 4 hours to 2 days, brief if 2 to 7 days, long if 7 to 30 days, and very long if
more than 30 days.

Frequency is expressed as none, very rare, rare, occasional, frequent, and very frequent:

None means that flooding is not probable; very rare that it is very unlikely but possible under extremely
unusual weather conditions (the chance of flooding is less than 1 percent in any year).

Rare means that flooding is unlikely but possible under unusual weather conditions (the chance of
flooding is 1 to 5 percent in any year).

Occasional means that flooding occurs infrequently under normal weather conditions (the chance of
flooding is 5 to 50 percent in any year).

Frequent means that flooding is likely to occur often under normal weather conditions (the chance of
flooding is more than 50 percent in any year but is less than 50 percent in all months in any year).

Very frequent means that flooding is likely to occur very often under normal weather conditions (the
chance of flooding is more than 50 percent in all months of any year).

The information is based on evidence in the soil profile, namely thin strata of gravel, sand, silt, or clay
deposited by floodwater; irregular decrease in organic matter content with increasing depth; and little or
no horizon development.

Also considered are local information about the extent and levels of flooding and the relation of each soil
on the landscape to historic floods. Information on the extent of flooding based on soil data is less specific
than that provided by detailed engineering surveys that delineate flood-prone areas at specific flood
frequency levels.
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Report—Water Features

Water Features— Coos County, Oregon

Map unit symbol and soil | Hydrologic Surface Month Water table Ponding Flooding
name group runoff
Upper limit | Lower limit Surface Duration Frequency Duration Frequency
depth
Ft Ft Ft
S—Chetoo silty clay loam
Chetco O January 0.0-1.5 =6.0 — Mone Long Freguent
O Fabruary 0.0-1.5 =6.0 — Mone Long Freguent
O March 0.0-1.5 =6.0 — Mone Long Freguent
O April 0.0-15 =6.0 — Mone Long Freguent
O May 0.0-1.5 =6.0 — Mone Long Freguent
O October 0.0-1.5 =6.0 — Mone Long Freguent
DO Movember 0.0-15 =6.0 — Mone Long Freguent
O December 0.0-1.5 =6.0 — Mone Long Freguent
10C—Chizmore silt loam, 7
to 12 percent slopes
Chismore D January 1.3-25 =8.0 — Mone — Hone
O February 1.5-2.5 5.0 — Mone — Mone
O March 1.5-25 =8.0 — Mone — Hone
O Movember 1.3-25 =8.0 — Mone — Hone
O Czcember 1.3-2.5 =6.0 — Mone — Hone
130—Dement =ilt loam, 1210
30 percent slopes
Ciement B Jan-Dec — — — Mone — —
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Water Features— Coos County, Oregon

Map unit symbol and soil | Hydrologic Surface Maonth Water table Ponding Flooding
name group runoff
Upper limit | Lower limit Surface Duration Frequency Duration Frequency
depth
Ft Ft Fi
40—Mehalem silt loam
Mehalem C January 3.0-6.0 =6.0 — — Mone Brief Freguent
C February 3.0-6.0 =6.0 — — Maone Brief Freguent
C March 30-60 =6.0 — — Mane Brief Freguent
C April 3.0-6.0 =6.0 — — Mone Brief Freguent
C Diecember 30-60 =6.0 — — Mone Brief Freguent
41—Mestucca =ilt loam
Mestucca D January 1.0-1.5 =6.0 — — Mone Brief Frequent
O February 1.0-15 =6.0 — — Mone Brief Freguent
O March 1.0-1.5 =6.0 — — Mone Brief Freguent
O April 1.0-1.5 =6.0 — — Mone Brief Freguent
O Movember — — — — Mone Brief Freguent
O December 1.0-1.5 =6.0 — — Mone Brief Freguent
S7—Udarthents, level
Udeorthents — Jan-Dec — — — — Mone — —
G2—Willanch fine sandy
loam
Willanch O January 0.0 =6.0 0.0-05 Long Frequent Brief Frequent
O February 0.0 =6.0 0.0-0.5 Long Frequent Brief Freguent
O March 0.0 =6.0 0.0-0.5 Long Frequent Brief Freguent
O Movember 0.0 =6.0 0.0-05 Long Frequent Brief Freguent
O December 0.0 =6.0 0.0-0.5 Long Frequent Brief Freguent
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Water Features— Coos County, Oregon

Map unit symbol and gcil | Hydrologic Surface Maonth Water table Ponding Flooding
name group runoff
Upper limit | Lower limit Surface Duration Frequency Duration Frequency
depth
Ft Ft Ft
65—Zyzzug gilt loam
ZYZZUG O January 0.0-1.5 =6.0 — — Mone — Rare
O February 0.0-1.5 =6.0 — — Maone — Rare
b March 00-1.5 =6.0 — — Maone — Rare
O April 0.0-1.5 =6.0 — — Mone — Rare
O May — — — — Mone — Rare
b Mowvember 00-1.5 =6.0 — — Mone — Rare
b December 00-1.5 =6.0 — — Mone — Rare
W—Water
Water — Jan-Dec — — — — Mone — —
Data Source Information
Soil Survey Area:  Coos County, Oregon
Survey Area Data:  Version 6, Feb 8, 2010
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Flood Boundary Map for the Allen Ranch
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Flood Boundary Map Legend and Information

MAP LEGEND

Area of Interest (AOI)

Area of Interest (AOI)

Soils
Soil Ratings
None

Very Rare
Rare
Occasional

Frequent

ooooon

Very Frequent

Political Features
Municipalities
=) Cities
D Urban Areas

Water Features
Water
Oceans
— Streams and Canals
Transportation
- Rails
Roads

e Interstate Highways

.~ US Routes

State Highways

. Local Roads

Other Roads

Allen Ranch NMP

MAP INFORMATION

Original soil survey map sheets were prepared at publication scale.
Viewing scale and printing scale, however, may vary from the
original. Please rely on the bar scale on each map sheet for proper
map measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: UTM Zone 10N

This product is generated from the USDA-NRCS certified data as of
the version date(s) listed below.

Date(s) aerial images were photographed: 5/23/1994; 6/20/1994

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
of map unit boundaries may be evident.
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Irrigated and Nonirrigated Yields by Map Unit Compo  nent:

The average yields per acre that can be expected of the principal crops under a high level of management are
shown in this table. In any given year, yields may be higher or lower than those indicated in the table because of
variations in rainfall and other climatic factors.

The yields are based mainly on the experience and records of farmers, conservationists, and extension agents.
Available yield data from nearby counties and results of field trials and demonstrations also are considered.

The management needed to obtain the indicated yields of the various crops depends on the kind of soil and the
crop. Management can include drainage, erosion control, and protection from flooding; the proper planting and
seeding rates; suitable high-yielding crop varieties; appropriate and timely tillage; control of weeds, plant
diseases, and harmful insects; favorable soil reaction and optimum levels of nitrogen, phosphorus, potassium,
and trace elements for each crop; effective use of crop residue, barnyard manure, and green manure crops; and
harvesting that ensures the smallest possible loss.

If yields of irrigated crops are given, it is assumed that the irrigation system is adapted to the soils and to the
crops grown, that good-quality irrigation water is uniformly applied as needed, and that tillage is kept to a
minimum.

Pasture yields are expressed in terms of animal unit months. An animal unit month (AUM) is the amount of forage
required by one mature cow of approximately 1,000 pounds weight, with or without a calf, for 1 month.

The estimated yields reflect the productive capacity of each soil for each of the principal crops. Yields are likely to
increase as new production technology is developed. The productivity of a given soil compared with that of other
soils, however, is not likely to change.

Crops other than those shown in the table are grown in the survey area, but estimated yields are not listed
because the acreage of such crops is small. The local office of the Natural Resources Conservation Service or of
the Cooperative Extension Service can provide information about the management and productivity of the soils for
those crops.

The land capability classification of map units in the survey area is shown in this table. This classification shows,
in a general way, the suitability of soils for most kinds of field crops (United States Department of Agriculture, Soil
Conservation Service, 1961). Crops that require special management are excluded. The soils are grouped
according to their limitations for field crops, the risk of damage if they are used for crops, and the way they
respond to management. The criteria used in grouping the soils do not include major and generally expensive
landforming that would change slope, depth, or other characteristics of the soils, nor do they include possible but
unlikely major reclamation projects. Capability classification is not a substitute for interpretations designed to
show suitability and limitations of groups of soils for rangeland, for forestland, or for engineering purposes.

In the capability system, soils are generally grouped at three levels: capability class, subclass, and unit.

Capability classes, the broadest groups, are designated by the numbers 1 through 8. The numbers indicate
progressively greater limitations and narrower choices for practical use. The classes are defined as follows:

Capability subclasses are soil groups within one class. They are designated by adding a small letter, e, w, s, or c,
to the class numeral, for example, 2e. The letter e shows that the main hazard is the risk of erosion unless close-
growing plant cover is maintained; w shows that water in or on the soil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by artificial drainage);

s shows that the soil is limited mainly because it is shallow, droughty, or stony; and ¢, used in only some parts of
the United States, shows that the chief limitation is climate that is very cold or very dry.

In class 1 there are no subclasses because the soils of this class have few limitations. Class 5 contains only the
subclasses indicated by w, s, or ¢ because the soils in class 5 are subject to little or no erosion.
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Capability units are soil groups within a subclass. The soils in a capability unit are enough alike to be suited to the
same crops and pasture plants, to require similar management, and to have similar productivity. Capability units
are generally designated by adding an Arabic numeral to the subclass symbol, for example, 2e-4 and 3e-6. These
units are not given in all soil surveys.

Reference:

United States Department of Agriculture, Soil Conservation Service. 1961. Land
capability classification. U.S. Department of Agriculture Handbook 210.
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Report—Irrigated and Nonirrigated Yields by Map Unit Component

Irrigated and Monirrigated Yields by Map Unit Component— Coos County, Oregon
Map symbel and =oil name Land capability Grass hay Green chop Pasture
Irrigated Honirrigated Irrigated Nonirrigated Irrigated MNonirrigated Irrigated Monirrigated
Tons Tons ALIM
SG—Chetco silty clay loam
Cheteo 4w dw 350 2.00 — — 6.0 1.5
10C—Chizmore silt loam, 7
o 12 percent slopes
Chizmore 4= 4= — — — — — g
130—Dement ilt loam, 12 1o
30 percent slopes
Cement — 48 — — — _ _ 6.
40—Mehalem silt loam
Mehalem I I — — — — 15.0 12.
41—Mestucca =ilt loam
Mestucca Iw Iw — — 16.50 12.00 15.0 8.0
S7—Udarthents, level
Udgorthents —_ —_ — — — — —_ —
g2—Willanch fing sandy
lcam
Willanch T T — — — — 8.0 6.
G3—Zyzzug silt loam
ZyzZug I I — — — — 30.0 15.0
W—Water
Water — — — — — — — —
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Data Source Information

Soil Survey Area:  Coos County, Oregon
Survey Area Data:  Version 6, Feb 8, 2010
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5.4

Soil Loss

Table 5-2 Predicted Soil Erosion

Average water, wind, irrigation, gully and ephemera | soil loss
Slope Water Wind Irrigation Gully Ephemeral Total T Factor
Field Predominant Soil Type (%) | (Ton/AlYr) | (Ton/A/Yr) | (Ton/AlYr) | (Ton/A/Yr) | (Ton/A/Yr) | (Ton/A/Yr) | (Ton/AlYr)

1 41 (Nestucca SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
2 41 (Nestucca SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
3 40 (Nehalem SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
4 40 (Nehalem SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
5 40 (Nehalem SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
6 62 (Willanch FSL) 3.0 0.1 0.0 0.0 0.0 0.0 0.1 5
7 40 (Nehalem SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
8 41 (Nestucca SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
9 9 (Chetco SICL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
10 41 (Nestucca SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
11 40 (Nehalem SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
12 40 (Nehalem SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
13 40 (Nehalem SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
14 41 (Nestucca SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
15 9 (Chetco SICL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
16 9 (Chetco SICL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
17 9 (Chetco SICL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
18 40 (Nehalem SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
19 41 (Nestucca SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
20 40 (Nehalem SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
21 41 (Nestucca SIL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
22 9 (Chetco SICL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
23 9 (Chetco SICL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
24 9 (Chetco SICL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
25 9 (Chetco SICL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
26 9 (Chetco SICL) 3.0 0.2 0.0 0.0 0.0 0.0 0.2 5
27 13D (Dement SIL) 21.0 1.9 0.0 0.0 0.0 0.0 1.9 4
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Slope Water Wind Irrigation Gully Ephemeral Total T Factor
Field Predominant Soil Type (%) | (Ton/AlYr) | (Ton/A/Yr) | (Ton/AIYr) | (Ton/AlYr) | (Ton/A/Yr) | (Ton/A/Yr) | (Ton/AlYr)
CAFO 40 (Nehalem SIL) 3.0 0.0 0.0 0.0 0.0 0.0 0.0 5
Wetland (1) 41 (Nestucca SIL) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5
Wetland (2) 41 (Nestucca SIL) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5
Allen Ranch NMP 148




5.5 Highly Erodible Lands

The following table shows the highly erodible IgktEL) class for each field:

HEL Soil Class
Field Sail Map | Soil Component | Surface | Slope OM Hydro- HEL
Survey| Unit Name Texture | Range | Range logic Class
(%) (%) Group
1 011 |41 Nestucca SIL 0-3% [4-8% |D 3-NHEL
2 011 |41 Nestucca SIL 0-3% [4-8% |D 3-NHEL
3 011 40 Nehalem SIL 0-3% 5-10% |C 3-NHEL
4 011 40 Nehalem SIL 0-3% 5-10% |C 3-NHEL
5 011 40 Nehalem SIL 0-3% 5-10% |C 3-NHEL
6 011 62 Willanch FSL 0-3% 2-5% D 3-NHEL
7 011 40 Nehalem SIL 0-3% 5-10% |C 3-NHEL
8 011 |41 Nestucca SIL 0-3% [4-8% |D 3-NHEL
9 011 9 Chetco SICL 0-3% 5-10% |D 3-NHEL
10 011 |41 Nestucca SIL 0-3% [4-8% |D 3-NHEL
11 011 40 Nehalem SIL 0-3% 5-10% |C 3-NHEL
12 011 40 Nehalem SIL 0-3% 5-10% |C 3-NHEL
13 011 40 Nehalem SIL 0-3% 5-10% |C 3-NHEL
14 011 41 Nestucca SIL 0-3% 4-8% D 3-NHEL
15 011 9 Chetco SICL 0-3% 5-10% |D 3-NHEL
16 011 9 Chetco SICL 0-3% 5-10% |D 3-NHEL
17 011 9 Chetco SICL 0-3% 5-10% |D 3-NHEL
18 011 40 Nehalem SIL 0-3% 5-10% |C 3-NHEL
19 011 41 Nestucca SIL 0-3% 4-8% D 3-NHEL
20 011 40 Nehalem SIL 0-3% 5-10% |C 3-NHEL
21 011 41 Nestucca SIL 0-3% 4-8% D 3-NHEL
22 011 9 Chetco SICL 0-3% 5-10% |D 3-NHEL
23 011 9 Chetco SICL 0-3% 5-10% |D 3-NHEL
24 011 9 Chetco SICL 0-3% 5-10% |D 3-NHEL
25 011 9 Chetco SICL 0-3% 5-10% |D 3-NHEL
26 011 9 Chetco SICL 0-3% 5-10% |D 3-NHEL
27 011 13D |Dement SIL 12-30% (5-10% (B 1-HEL
CAFO 011 40 Nehalem SIL 0-3% 5-10% |C 3-NHEL
Wetland (1) 011 (41 Nestucca SIL 0-3% |[4-8% |D 3-NHEL
Wetland (2) 011 (41 Nestucca SIL 0-3% |[4-8% |D 3-NHEL
* 1-HEL- Highly Erodible Land
2-PHEL- Potentially Highly Erodible Land
3-NHEL- Not Highly Erodible Land
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Field 27 is classified as Highly Erodible Land (HElue to steep slopes and soil type and the rabkieof
hay and pasture land fields owned by Allen Ranehchassified as Not Highly Erodible Land (NHEL)
due to flat slopes and solil texture. Since all hmag pasture fields will be in 5 to 10 years ofsgrhay

all fields will be kept well within the tolerablenaual soil loss limits. Still care should be takemen
planting fields to not disturb the whole field whesplanting to minimize erosion potential.

The Revised Universal Soil Loss Equation ver. RO$LE?2) calculations located in Appendix D
indicate the most severe erosion will occur whetd§ are planted as shown in Table 5-2. Even thoug
more erosion will occur during planting the averageaual soil loss is still less than the annuadrtdble
soil loss.

5.6 Risk Assessment-Phosphorus Index

The CLEANmMp West program, the Oregon Departmewtgsiculure Confined Animal Feeding
Program, and the Oregon Natural Resources Congengervice (NRCS) Nutrient Management
conservation practice standard 590 all requiredahatosphorus (P) index be prepared to determae th
potential for phosphorus transport off of the feeldsed for manure application. Soil concentratafns
phosphorus on the hay and pasture land fields He@ Ranch applies manure to are very low.

The P index ratings for all fields are show in Tabt3 and are based on the western Oregon phosphoru
index described in Appendix E. The P index ratiimgcate that there is currently a low risk of
phosphorus transport from all fieldsio additional manure is applied over the neyedrs. Based on

the application plan for manure over the next 4yehe P index ratings indicate that there isently a

low to medium risk of phosphorus transport from ltlag and pasture land fields.

The RUSLE?2 calculations indicate that the erosiothe fields where manure will be applied is within
the average annual soil loss tolerance (T) theeedoosion will not contribute significantly to
phosphorus transport.

According to the Oregon NRCS Nutrient Managemenseovation practice standard 590, fields ranked
in the low or medium risk category may receive aiggmanure) or inorganic (commercial fertilizer)
applications at nitrogen-based rates. Fields rakéuke high risk category may receive organic
(manure) applications at phosphorus-based rates@ntbrganic (commercial fertilizer) phosphorus
shall be applied.
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Table 5-3. Oregon Phosphorus Index (West)

Transport Source P Index P Index
Field Crop Year | Factor Sum | Factor Sum | w/o P Apps | w/P Apps | P Loss Risk

1 2013 5.00 3.68 5.00 8.68 Low
1 2014 5.00 3.68 5.00 8.68 Low
1 2015 5.00 3.68 5.00 8.68 Low
1 2016 5.00 3.68 5.00 8.68 Low
2 2013 5.00 3.68 5.00 8.68 Low
2 2014 5.00 3.68 5.00 8.68 Low
2 2015 5.00 3.68 5.00 8.68 Low
2 2016 5.00 7.87 5.00 12.87 Low
3 2013 5.00 9.22 5.00 14.22 Medium
3 2014 5.00 9.34 5.00 14.34 Medium
3 2015 5.00 9.16 5.00 14.16 Medium
3 2016 5.00 11.68 5.00 16.68 Medium
4 2013 5.00 9.22 5.00 14.22 Medium
4 2014 5.00 8.98 5.00 13.98 Medium
4 2015 5.00 9.16 5.00 14.16 Medium
4 2016 5.00 9.16 5.00 14.16 Medium
5 2013 5.00 9.22 5.00 14.22 Medium
5 2014 5.00 9.16 5.00 14.16 Medium
5 2015 5.00 9.16 5.00 14.16 Medium
5 2016 5.00 9.16 5.00 14.16 Medium
6 2013 5.75 9.22 5.75 14.97 Medium
6 2014 5.75 9.34 5.75 15.09 Medium
6 2015 5.75 9.16 5.75 14.91 Medium
6 2016 5.75 9.16 5.75 14.91 Medium
7 2013 5.75 9.22 5.75 14.97 Medium
7 2014 5.75 9.16 5.75 14.91 Medium
7 2015 5.75 9.33 5.75 15.08 Medium
7 2016 5.75 9.16 5.75 14.91 Medium
8 2013 5.00 9.22 5.00 14.22 Medium
8 2014 5.00 10.29 5.00 15.29 Medium
8 2015 5.00 9.16 5.00 14.16 Medium
8 2016 5.00 9.16 5.00 14.16 Medium
9 2013 5.75 9.60 5.75 15.35 Medium
9 2014 5.75 9.16 5.75 14.91 Medium
9 2015 5.75 11.68 5.75 17.43 Medium
9 2016 5.75 9.54 5.75 15.29 Medium
10 2013 5.75 9.14 5.75 14.89 Medium
10 2014 5.75 9.16 5.75 14.91 Medium
10 2015 5.75 11.68 5.75 17.43 Medium
10 2016 5.75 9.28 5.75 15.03 Medium
11 2013 5.75 9.48 5.75 15.23 Medium
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Transport Source P Index P Index
Field Crop Year | Factor Sum | Factor Sum | w/o P Apps | w/ P Apps | P Loss Risk

11 2014 5.75 9.16 5.75 14.91 Medium
11 2015 5.75 9.56 5.75 15.31 Medium
11 2016 5.75 9.45 5.75 15.20 Medium
12 2013 5.75 9.21 5.75 14.96 Medium
12 2014 5.75 9.28 5.75 15.03 Medium
12 2015 5.75 9.16 5.75 14.91 Medium
12 2016 5.75 9.16 5.75 14.91 Medium
13 2013 5.00 9.42 5.00 14.42 Medium
13 2014 5.00 10.21 5.00 15.21 Medium
13 2015 5.00 9.16 5.00 14.16 Medium
13 2016 5.00 9.16 5.00 14.16 Medium
14 2013 5.75 9.52 5.75 15.27 Medium
14 2014 5.75 9.39 5.75 15.14 Medium
14 2015 5.75 9.16 5.75 14.91 Medium
14 2016 5.75 9.16 5.75 14.91 Medium
15 2013 5.75 9.02 5.75 14.77 Medium
15 2014 5.75 11.68 5.75 17.43 Medium
15 2015 5.75 9.45 5.75 15.20 Medium
15 2016 5.75 9.16 5.75 14.91 Medium
16 2013 5.00 9.22 5.00 14.22 Medium
16 2014 5.00 10.12 5.00 15.12 Medium
16 2015 5.00 9.16 5.00 14.16 Medium
16 2016 5.00 9.16 5.00 14.16 Medium
17 2013 5.75 11.54 5.75 17.29 Medium
17 2014 5.75 9.84 5.75 15.59 Medium
17 2015 5.75 9.30 5.75 15.05 Medium
17 2016 5.75 9.76 5.75 15.51 Medium
18 2013 5.00 3.68 5.00 8.68 Low
18 2014 5.00 3.68 5.00 8.68 Low
18 2015 5.00 3.68 5.00 8.68 Low
18 2016 5.00 3.68 5.00 8.68 Low
19 2013 5.00 3.68 5.00 8.68 Low
19 2014 5.00 3.68 5.00 8.68 Low
19 2015 5.00 3.68 5.00 8.68 Low
19 2016 5.00 3.68 5.00 8.68 Low
20 2013 5.00 3.68 5.00 8.68 Low
20 2014 5.00 3.68 5.00 8.68 Low
20 2015 5.00 3.68 5.00 8.68 Low
20 2016 5.00 3.68 5.00 8.68 Low
21 2013 5.00 3.49 5.00 8.49 Low
21 2014 5.00 3.49 5.00 8.49 Low
21 2015 5.00 3.49 5.00 8.49 Low
Allen Ranch NMP 152




Transport Source P Index P Index
Field Crop Year | Factor Sum | Factor Sum | w/o P Apps | w/ P Apps | P Loss Risk

21 2016 5.00 3.49 5.00 8.49 Low
22 2013 5.00 5.08 5.00 10.08 Low
22 2014 5.00 5.08 5.00 10.08 Low
22 2015 5.00 5.08 5.00 10.08 Low
22 2016 5.00 4.72 5.00 9.72 Low
23 2013 5.00 5.08 5.00 10.08 Low
23 2014 5.00 5.08 5.00 10.08 Low
23 2015 5.00 5.08 5.00 10.08 Low
23 2016 5.00 4.72 5.00 9.72 Low
24 2013 5.00 5.08 5.00 10.08 Low
24 2014 5.00 5.08 5.00 10.08 Low
24 2015 5.00 5.08 5.00 10.08 Low
24 2016 5.00 4.72 5.00 9.72 Low
25 2013 5.00 5.08 5.00 10.08 Low
25 2014 5.00 5.08 5.00 10.08 Low
25 2015 5.00 5.08 5.00 10.08 Low
25 2016 5.00 4.72 5.00 9.72 Low
26 2013 5.00 5.08 5.00 10.08 Low
26 2014 5.00 5.08 5.00 10.08 Low
26 2015 5.00 5.08 5.00 10.08 Low
26 2016 5.00 4.72 5.00 9.72 Low
27 2013 5.50 5.05 5.50 10.55 Low
27 2014 5.50 5.05 5.50 10.55 Low
27 2015 5.50 5.05 5.50 10.55 Low
27 2016 5.50 4.70 5.50 10.20 Low
CAFO 2013 Unable to calculate P Index. See notes for details.
CAFO 2014 Unable to calculate P Index. See notes for details.
CAFO 2015 Unable to calculate P Index. See notes for details.
CAFO 2016 Unable to calculate P Index. See notes for details.
Wetland (1) 2013 Unable to calculate P Index. See notes for details.
Wetland (1) 2014 Unable to calculate P Index. See notes for details.
Wetland (1) 2015 Unable to calculate P Index. See notes for details.
Wetland (1) 2016 Unable to calculate P Index. See notes for details.
Wetland (2) 2013 Unable to calculate P Index. See notes for details.
Wetland (2) 2014 Unable to calculate P Index. See notes for details.
Wetland (2) 2015 Unable to calculate P Index. See notes for details.
Wetland (2) 2016 Unable to calculate P Index. See notes for details.
Notes:

Field 1:

Warning: RUSLEZ2 soil loss not available (RUSLE2 climate not selected.).

Field 2:

Warning: RUSLEZ2 soil loss not available (RUSLE2 climate not selected.).

Field 3:

Warning: RUSLEZ soil loss not available (RUSLE2 climate not selected.).
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Field 4:

Warning:

Field 5:

Warning:

Field 6:

Warning:

Field 7:

Warning:

Field 8:

Warning:

Field 9:

Warning:
Field 10:
Warning:
Field 11:
Warning:
Field 12:
Warning:
Field 13:
Warning:
Field 14:
Warning:
Field 15:
Warning:
Field 16:
Warning:
Field 17:
Warning:
Field 18:
Warning:
Field 19:
Warning:
Field 20:
Warning:
Field 21:
Warning:
Field 22:
Warning:
Field 23:
Warning:
Field 24:
Warning:
Field 25:
Warning:
Field 26:
Warning:
Field 27:
Warning:

RUSLE?2 sail loss not available (RUSLEZ2 climate not selected.).
RUSLE? soil loss not available (RUSLEZ2 climate not selected.).
RUSLE? soil loss not available (RUSLEZ2 climate not selected.).
RUSLE? soil loss not available (RUSLEZ2 climate not selected.).
RUSLE?2 sail loss not available (RUSLEZ2 climate not selected.).
RUSLE?2 sail loss not available (RUSLEZ2 climate not selected.).
RUSLE?2 sail loss not available (RUSLEZ2 climate not selected.).
RUSLE? soil loss not available (RUSLEZ2 climate not selected.).
RUSLE? soil loss not available (RUSLEZ2 climate not selected.).
RUSLE? soil loss not available (RUSLEZ2 climate not selected.).
RUSLE? sail loss not available (RUSLEZ2 climate not selected.).
RUSLE? sail loss not available (RUSLEZ2 climate not selected.).
RUSLE?2 sail loss not available (RUSLEZ2 climate not selected.).
RUSLE? soil loss not available (RUSLEZ2 climate not selected.).
RUSLE? soil loss not available (RUSLEZ2 climate not selected.).
RUSLE? soil loss not available (RUSLEZ2 climate not selected.).
RUSLE?2 sail loss not available (RUSLEZ2 climate not selected.).
RUSLE?2 sail loss not available (RUSLEZ2 climate not selected.).
RUSLE?2 sail loss not available (RUSLEZ2 climate not selected.).
RUSLE? soil loss not available (RUSLEZ2 climate not selected.).
RUSLE? soil loss not available (RUSLEZ2 climate not selected.).
RUSLE?2 sail loss not available (RUSLEZ2 climate not selected.).
RUSLE?2 sail loss not available (RUSLEZ2 climate not selected.).

RUSLE?2 sail loss not available (RUSLEZ2 climate not selected.).

Field CAFO:

Warning:

RUSLE? soil loss not available (RUSLEZ2 climate not selected.).

Error: Soil test P not entered; cannot calculate P Index.
Field Wetland (1):

Warning:

RUSLE? soil loss not available (RUSLEZ2 climate not selected.).

Error: Soil test P not entered; cannot calculate P Index.
Field Wetland (2):

Warning:

RUSLE? sail loss not available (RUSLEZ2 climate not selected.).

Error: Soil test P not entered; cannot calculate P Index.
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Oregon Phosphorus Index (West) Risk Interpretation

Recommended
P Index rating Interpretation Nutrient
Limitation

Low potential for P movement from this site given current management
practices and site characteristics. There is a low probability of an adverse
Pl Score<13 impact to surface waters from P losses on this site. Soil test P and P losses Nitrogen
are likely to increase in future due to N-based nutrient management from
animal manure.

Medium potential for P movement from this site given current management
practices and site characteristics. Practices should be introduced to reduce P
Pl Score 13-25 losses by surface runoff, subsurface flow, and erosion. Soil test P and P Nitrogen
losses are likely to increase in future due to N-based nutrient management
from animal manure.

High potential for P movement from this site given current management

Pl Score >25-50 practices and site characteristics. All practicable management practices to
reduce P losses through surface runoff, subsurface flow, or erosion should be

implemented.

Phosphorus

Very high potential for P movement from this site given current management
Pl Score >50 practices and site characteristics. Active remediation techniques should be No manure
implemented in an effort to reduce the P loss potential from this site.

5.7 Leaching Index

Water that moves through soils can contain solobteents that can degrade groundwater sources. The
leaching index provides a way to determine if simila management area or field are susceptible to
leaching nutrients to groundwater sources. The adetlogy for the Oregon leaching index was base on
research done by J.R. Williams and D.E. Kissel Wigcpublished in the book “Managing Nitrogen for
Groundwater Quality and Farm Profitability” editeg R.F. Follet. Appropriate management
considerations and land treatment practices sHmlestablished based on the leaching index rating t
limit the amount of soluble nutrients that couldiéached to groundwater in a management area or
field.

The leaching index ratings shown in Table 5.4 aken from Leaching Index Interpretations Table and
indicate the soils in the fields where manure bdlapplied from the Allen Ranch have a high poatnti
for leaching soluble nutrients. To minimize thecleiag potential of soluble nutrients intensive rerit
and irrigation water management should be pracicethese fields.
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Table 5.4. Soil Leaching Index

Field Soil |Map Unit|Soil Component| Surface | Slope | Bedrock |Drainage| Hydro- |Leaching
Survey Name Texture | Range | Depth logic Index
(%) (in.) Group

1 011 41 Nestucca SIL 0-3% SPoor |D 20
2 011 41 Nestucca SIL 0-3% SPoor |D 20
3 011 40 Nehalem SIL 0-3% Well C 20
4 011 40 Nehalem SIL 0-3% Well C 20
5 011 40 Nehalem SIL 0-3% Well C 20
6 011 62 Willanch FSL 0-3% Poor D 20
7 011 40 Nehalem SIL 0-3% Well C 20
8 011 41 Nestucca SIL 0-3% SPoor |D 20
9 011 9 Chetco SICL 0-3% VPoor D 20
10 011 41 Nestucca SIL 0-3% SPoor |D 20
11 011 40 Nehalem SIL 0-3% Well C 20
12 011 40 Nehalem SIL 0-3% Well C 20
13 011 40 Nehalem SIL 0-3% Well C 20
14 011 41 Nestucca SIL 0-3% SPoor |D 20
15 011 9 Chetco SICL 0-3% VPoor D 20
16 011 9 Chetco SICL 0-3% VPoor D 20
17 011 9 Chetco SICL 0-3% VPoor D 20
18 011 40 Nehalem SIL 0-3% Well C 20
19 011 41 Nestucca SIL 0-3% SPoor |D 20
20 011 40 Nehalem SIL 0-3% Well C 20
21 011 41 Nestucca SIL 0-3% SPoor |D 20
22 011 9 Chetco SICL 0-3% VPoor |D 20
23 011 9 Chetco SICL 0-3% VPoor D 20
24 011 9 Chetco SICL 0-3% VPoor D 20
25 011 9 Chetco SICL 0-3% VPoor D 20
26 011 9 Chetco SICL 0-3% VPoor D 20
27 011 13D Dement SIL 12-30% 45|Well B 32.5
CAFO 011 40 Nehalem SIL 0-3% Well C 20
Wetland (1) 011 41 Nestucca SIL 0-3% SPoor |D 20
Wetland (2) 011 41 Nestucca SIL 0-3% SPoor |D 20
Allen Ranch NMP 156




Leaching Index Interpretations

Rating

Interpretation

Low (<2)

Soils have a low potential to leach mobile nutrients below the root zone unless
irrigation applications are not managed properly.

Medium (2 to 10)

Soils may leach mobile nutrients below the root zone. Irrigation water management
should be practiced on these soils if crops are irrigated and land treatments to
minimize the potential for leaching losses should be considered.

High (>10)

Soils have a high potential to leach mobile nutrients below the root zone.

Intensive irrigation water management should be practiced on these soils if crops are
irrigated. Intensive nutrient management should also be practiced on these soils with
special considerations for the method, rate, and timing of nutrient applications to
reduce the potential of nutrient losses to ground water. Land treatments to minimize
the potential for leaching losses should also be considered.
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Section 6. Nutrient Management

6.1  Soil Tests

Soil sampling shall be done in accordance with fikaldiorthwest Land Grant University (PNLGU)
guidance or industry practice if recognized byPINLGU to monitor phosphorus, potassium, calcium,
magnesium, pH, organic matter and the cation exghaapacity (CEC) levels. Guidance for soil
sampling can be found in Pacific Northwest (PNWjdasion publication 570-E, “Monitoring Soill
Nutrients Using a Management Unit Approach” whistocated in Appendix H. If no significant
changes have occurred in the manure and wastepraguction, storage, collection, transport, or
utilization systems for the farm, current soil $eate those that are less than 5 years old. Tagodr
State University Extension publication EC1478, 1Sast Interpretation Guide” located in Appendix H
provides guidance on how to determine soil nutrgamicentrations levels and how to adjust soil pH to
improve nutrient availability.

Soil test analyses should be performed by labdestdhat meet the requirements and and performance
standards of the North American Proficiency Tesinggram (NAPT) Proficiency Assessment Program
(PAP); http://www.naptprogram.org/pap/

Dates of when soil samples were taken and anallygesalts are shown in Table 6-1. The original
laboratory soil test reports are located in Apperidi

A map showing soil pH levels in all fields is loedton page 163 and show that pH levels are very low
to low. Fields with very low pH levels should hasa@l samples taken and analyzed for pH levels every
other year to insure adequate nutrient availabitdyn applied nutrients.

A map showing soil concentrations of phosphdausll fields is located on page 164 and show suelt
concentrations of phosphorus are very low on altifi. Soil samples should be taken and analyzed for
soil concentrations of phosphorus every 4 yearalidirelds to insure soil phosphorus concentratidas
not increase and restrict manure applications.

A map showing soil concentrations of potassiumalbfields is located on page 165 and show thdt soi
concentrations of potassium are medium to very highe hay and pasture land fields. Soil samples
should be taken and analyzed for soil concentratadrpotassium every 4 years on all fields and
applications of potassium should be limited or eaEtlito try and reduce soil concentrations in fields
with very high soil concentrations of potassium.

Unless otherwise specified refer to the Nutrienhilgement Specification in Section 4.4 on page 66 fo
guidance on when to take soil samples and whahve the samples analyzed for. The Nutrient
Management Specification in Section 4.4 on pageal® provides guidance on taking soil tests at
specific times of the year to address if additianattient applications are needed for the cropdpein
grown and if nutrient applications made did not@y@nough or too much nutrients for the targeted
crop yields.
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6.2 Manure Nutrient Content

Dates, source of manure samples and analyticdlsese shown in Table 6-2 which are for manure
samples taken annually in 2012. The original latmygamanure test reports are located in Appendix G.

Normally manure tests are taken in early fall goiing) to provide a representative assessment of
nutrient concentrations in the manure to be usetbiarmining the amount of manure to be applied.
Refer to the Nutrient Management Specificationéctdn 4.4 on page 66 for guidance on when to take
manure samples and what to have the samples addtyze
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Table 6-1. Soil Test Data

Field Test oM P Test Used K Mg Ca Na Units | Soil | Buffer| CEC |NOs-N| EC
Year (%) pH pH | (meg/ | (ppm) |(mmhos/
100g) S

1 2012 Bray P1 7 270 641| 1,380 ppm 5.7 6.3| 21.3
2 2012 Bray P1 4 402 920| 1,640 ppm 5.4 59| 301
3 2012 Bray P1 7 195| 1,222 2,100 ppm 55 5.9 34.4
4 2012 Bray P1 4 186 980| 2,100 ppm 5.6 6.1 29.9
5 2012 Bray P1 4 186 960| 2,100 ppm 5.6 6.1 29.8
6 2012 Bray P1 4 186 980| 2,100 ppm 5.6 6.1 29.9
7 2012 Bray P1 7| 195| 1,222| 2,100 ppm 55 59| 344
8 2012 Bray P1 4 402 944| 1,640 ppm 5.4 59| 30.3
9 2012 Bray P1 4 402 944| 1,640 ppm 5.4 59| 30.3
10 2012 Bray P1 4| 402 944| 1,640 ppm 54| 59| 303
11 2012 Bray P1 7 195| 1,222 2,100 ppm 55 5.9 34.4
12 2012 Bray P1 4 186 980| 2,100 ppm 5.6 6.1 29.9
13 2012 Bray P1 4 186 980| 2,100 ppm 5.6 6.1 29.9
14 2012 Bray P1 7 195| 1,222 2,100 ppm 55 5.9 34.4
15 2012 Bray P1 4| 402 944| 1,640 ppm 54| 59| 303
16 2012 Bray P1 4| 402 944| 1,640 ppm 54| 59| 303
17 2012 Bray P1 7| 270| 641| 1,380 ppm 5.7 6.3| 21.3
18 2012 Bray P1 7 270 641| 1,380 ppm 5.7 6.3| 21.3
19 2012 Bray P1 4 402 944| 1,640 ppm 54 5.9 30.3
20 2012 Bray P1 7 195| 1,222 2,100 ppm 55 5.9 34.4
21 2012 Bray P1 4 186 980| 2,100 ppm 5.6 6.1 29.9
22 2012 Bray P1 4 186 980| 2,100 ppm 5.6 6.1 29.9
23 2012 Bray P1 7 195| 1,222| 2,100 ppm 5.5 59| 344
24 2012 Bray P1 4| 402 944| 1,640 ppm 54| 59| 303
25 2012 Bray P1 7 270 641| 1,380 ppm 5.7 6.3| 21.3
26 2012 Bray P1 7 270 641| 1,380 ppm 5.7 6.3| 21.3
27 2012 Bray P1 7 270 641| 1,380 ppm 5.7 6.3 21.3
CAFO ppm
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Field Test oM P Test Used P K Mg Ca Na Units | Soil | Buffer| CEC |NOs-N| EC

Year (%) pH pH | (meqg/ | (ppm) |(mmhos/

100g) S
Wetland (1) ppm
Wetland (2) ppm

Table 6-2. Manure Nutrient Analyses

Manure Source Dry Total N| NHs-N | Total | Total | Avail. | Avail. Units Analysis Source and Date
Matter P20s K20 P>0s K20
(%)
Tank 145 53| 18 18/ 33| 18  3.3[LbroooGal ?gfz"“rce Laboratories June 15,
Solids Storage Barn 652 236| 99| 126 254 126 254|LbTon  [HgSOUTce Laboratories June 15,
Livestock 12.0 21.3 7.0 13.8 23.2 13.8 23.2|Lb/1000Gal |IMMP Estimate June 2012

(1) Entered analysis may be the average of several individual analyses.

(2) Oregon assumes that 100% of manure phosphorus and 100% of manure potassium is crop available. First-year per-acre nitrogen availability for individual manure
applications is given in the Planned Nutrient Applications table. For more information about nitrogen availability in Oregon, see Waste Utilization Jobsheet 633 OR-JS,
Oregon USDA-NRCS, May 2003 (http://efotg.sc.egov.usda.gov/references/public/OR/633js042707.pdf).
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6.3  Allen Ranch Soil Test pH (Water) Map
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6.4  Allen Ranch Soil Test P (ppm) Map
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6.5  Allen Ranch Soil Test K (ppm) Map
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6.6  Cropping System

Fields are planted to permanent grass for hay astlie. The fields are renovated every 5 to 7 years
maintain productivity.

6.7 Realistic Yield Goals

The Allen Ranch field 27 is nonirrigated and estiedao yield 3.0 tons/acre/year of grass hay and
pasture at 85% dry matter. All the other fieldsAdien Ranch are irrigated and estimated to yield 6
tons/acre/year of grass hay and pasture at 85%ndtter.

The crop yields used in developing this plan seemsonable based on yield estimates for the Allen
Ranch and yields indicated in the Coos County Ambsurvey located in Section 5.

6.8 Nutrient Application Plans

Where appropriate, the Oregon State University &St fertilizer guides for the crops grown were
used in conjunction with the nutrient analysish@ manure to determine the recommended application
rates of the manure. Where the fertilizer guidesewmt appropriate to use, nutrient uptake guidslin
taken from Oregon State University Extension puians or chapter 6 of the Natural Resource
Conservation Service Agricultural Waste Managenkésil Handbook were used to determine the
recommended application rates of manure. It i<gaied that additional commercial fertilizer ok
needed to meet the nutrient requirements of thesocgoown based on the estimated amounts of nwgrient
that the manure will supply. Additional commerdettilizer should be applied based on soil tests an
recommendations in fertilizer guides. The recomneenmanure application rates for the Allen Ranch
are given in Nutrient Management Specification tedan Section 4.4 on page 66.

The following sections of this plan described thérient requirements, additional amendments and
timing of manure applications to meet the yieldestptions for the crops being grown. Tables 6-5
through 6-7 summarize the manure application recentiations by field and crop year for the four-year
planning cycle.

6.9 Land Application Strategy
Use the information in Tables 6-3, 6-4, 6-5 and&1@ the guidance in the Nutrient Management

practice located in Section 4.4 on page 65 for n@kipplications of manure generated by the Allen
Ranch.
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6.10 Nutrient Balance

The low and medium site vulnerability class for &lken Ranch hay and pasture land fields are based
on the Western Oregon Phosphorus Index which alloessure, bedding and runoff collected in the
waste storage facility to be applied on nitrogesduiarates. Soil tests will be used to monitor phosys
levels in the soils where manure is applied. Ifsb# tests show significant increases in soil pihasus
concentrations, on farm manure applications may hawe reduced which may require some manure to
be exported off farm. See Table 6-7 for the plariredd nutrient balance based on recommended
manure applications and Table 6-8 for projecteticgmicentration values of phosphorus and potassium
at the end of the planning period. See Table &-@lEmned manure applications.
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Table 6-3. Planned Crops and Fertilizer Recommenda tions

Field Crop Planned Crop Yield N P05 K20 N P20Os K20 Custom Fert. Rec. Source

Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

1 2013|Grass pasture, maint 6.0Ton| 245°  82%  234° 236 55 28| oo Extension Publication EM
1 2014|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
1 2015|Grass pasture, maint 6.0Ton| 245°  82%  234° 236 55 28| oo Extension Publication EM
1 2016|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SSSS%_'EXte”SiO” Publication EM
2 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| oo Extension Publication EM
2 2014|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SSSS%_'EXte”SiO” Publication EM
2 2015|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
2 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| o) Extension Publication EM
3 2013|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
3 2014|Grass pasture, maint 6.0Ton| 245°  82%  234° 236 55 28| oo Extension Publication EM
3 2015|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
3 2016|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSS%_EEXte”SiO” Publication EM
4 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
4 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSS%_EEXte”SiO” Publication EM
4 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| oo Extension Publication EM
4 2016|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
5 2013|Grass pasture, maint 30Ton|  122° a1l 118 28 144 09 Extension Publication EM
5 2014|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SOSSSL;_EXte”SiO” Publication EM
5 2015|Grass pasture, maint 30Ton|  122° a1l 7 118 28 144 05 Extension Publication EM
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Field Crop Planned Crop Yield N P05 K20 N P20s K20 Custom Fert. Rec. Source
Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

5 2016|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 OS) Extension Publication EM
6 2013|Grass pasture, maint 30Ton| 122° a1 17 118 28 144 05 Extension Publication EM
6 2014|Grass pasture, maint 30Ton|  122° a1l a7 118 28 144 OS) Extension Publication EM
6 2015|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
6 2016|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 09 Extension Publication EM
7 2013|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
7 2014|Grass pasture, maint 30Ton|  122° a1l 7 118 28 144 09 Extension Publication EM
7 2015|Grass pasture, maint 30Ton|  122° a1l 7 118 28 144 OS) Extension Publication EM
7 2016|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
8 2013|Grass pasture, maint 6.0Ton|  245° 82| 234% 236 55 28| 0o Extension Publication EM
8 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
8 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| 0o Extension Publication EM
8 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
9 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| 0o Extension Publication EM
9 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
9 2015|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSS%_EEXte”SiO” Publication EM
9 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 28| oo Extension Publication EM
10 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
10 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 g%%_'é"te”sm” Publication EM
10 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
10 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SO;%_EXIG”SiO” Publication EM
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Field Crop Planned Crop Yield N P>0s KO N P>0s KO Custom Fert. Rec. Source
Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

11 2013|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
11 2014|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 SOSSS%_EXIG”SiO” Publication EM
11 2015|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 SSSS%_EXte“SiO” Publication EM
11 2016|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
12 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SSSS%_EXte“SiO” Publication EM
12 2014|Grass pasture, maint 6.0Ton| 245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
12 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SSSS%_EXte“SiO” Publication EM
12 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 gSSS%_'EXte“SiO” Publication EM
13 2013|Grass pasture, maint 6.0Ton| 245 82| 234 236 55 288 SSSS%_EXte“SiO” Publication EM
13 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 gSSS%_'EXte“SiO” Publication EM
13 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
13 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SSSS%_EXte“SiO” Publication EM
14 2013|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
14 2014|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 SSSS%_EXte“SiO” Publication EM
14 2015|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
14 2016|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSS%_EEXte”SiO” Publication EM
15 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SSSS%_'EXte“SiO” Publication EM
15 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
15 2015|Grass pasture, maint 6.0Ton| 245 82| 234 236 55 288 SSSS%_EXte“SiO” Publication EM
15 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
16 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SSSS%_EXte“SiO” Publication EM
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Field Crop Planned Crop Yield N P05 K20 N P20s K20 Custom Fert. Rec. Source
Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

16 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 g%%_'é"te”sm” Publication EM
16 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
16 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 g%%_'é"te”sm” Publication EM
17 2013|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
17 2014|Grass pasture, maint 6.0Ton|  245° 82°| 234 236 55 288 g%%_'é"te”sm” Publication EM
17 2015|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SSSS%_'EXte”SiO” Publication EM
17 2016|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
18 2013|Grass pasture, maint 6.0Ton|  245° 82°| 234 236 55 288 gSSS%_'EXte”SiO” Publication EM
18 2014|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
18 2015|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 g%%_'é"te”sm” Publication EM
18 2016|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
19 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 g%%_'é"te”sm” Publication EM
19 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
19 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSS%_EEXte”SiO” Publication EM
19 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 g%%_'é"te”sm” Publication EM
20 2013|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 SOSSS%_EEXte”SiO” Publication EM
20 2014|Grass pasture, maint 6.0Ton|  245° 82°|  234° 236 55 288 g%%_'é"te”sm” Publication EM
20 2015|Grass pasture, maint 6.0Ton|  245° 82?| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
20 2016|Grass pasture, maint 6.0Ton| 245 82°|  234° 236 55 288 SO;%_EXIG”SiO” Publication EM
21 2013|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
21 2014|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SO;%_EXIG”SiO” Publication EM
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Field Crop Planned Crop Yield N P>0s KO N P>0s KO Custom Fert. Rec. Source
Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

21 2015|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SSSS%_EXte“SiO” Publication EM
21 2016|Grass pasture, maint 6.0Ton|  245° 82| 234 236 55 288 SOSSSL;_EXte”SiO” Publication EM
22 2013|Grass pasture, maint 30Ton|  122° a1l 17 118 28 144 SSSS%_EXte“SiO” Publication EM
22 2014 |Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
22 2015|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SSSS%_EXte“SiO” Publication EM
22 2016|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 gSSSlEJ_)_IExtension Publication EM
23 2013|Grass pasture, maint 30Ton|  122° a1 117° 118 28 144 SSSS%_EXte“SiO” Publication EM
23 2014|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 gSSS%_'EXte“SiO” Publication EM
23 2015|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
23 2016|Grass pasture, maint 30Ton|  122° a1l 17 118 28 144 SSSS%_EXte“SiO” Publication EM
24 2013|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
24 2014|Grass pasture, maint 30Ton|  122° 41 17 118 28 144 SSSS%_EXte“SiO” Publication EM
24 2015|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SOSSSL;_EXte”SiO” Publication EM
24 2016|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 SSSSlé_Iéxtension Publication EM
25 2013|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
25 2014|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SOSSS%_EEXte”SiO” Publication EM
25 2015|Grass pasture, maint 30Ton|  122° a1l 17 118 28 144 SSSS%_EXte“SiO” Publication EM
25 2016|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
26 2013|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SSSS%_EXte“SiO” Publication EM
26 2014|Grass pasture, maint 3.0 Ton 122° 41 1178 118 28 144 80588lEJ_)_IExtension Publication EM
26 2015|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 SOSSS%_EXIG”SiO” Publication EM
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Field Crop Planned Crop Yield N P>0s KO N P>0s KO Custom Fert. Rec. Source
Year Goal Rec Rec Rec |Removed|Removed|Removed
(per Acre) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A) | (Lbs/A)

26 2016|Grass pasture, maint 30Ton|  122° a1 17 118 28 144 2588%_'?9“3'0” Publication EM
27 2013|Grass pasture, maint 6.0 Ton| 245 82|  234° 236 55 288 80538%_'?“6”3'0” Publication EM
27 2014|Grass pasture, maint 6.0Ton|  245° 82°| 234 236 55 288 2588%_'?9“3'0” Publication EM
27 2015|Grass pasture, maint 6.0Ton| 245° 82?| 234 236 55 288 80538%_'?“6”3'0” Publication EM
27 2016|Grass pasture, maint 6.0Ton|  245° 82°| 234 236 55 288 2588%_'?9“3'0” Publication EM
CAFO 2013|Other
CAFO 2014|Other
CAFO 2015|Other
CAFO 2016|Other
Wetland (1) 2013|Other
Wetland (1) 2014|Other
Wetland (1) 2015|Other
Wetland (1) 2016|Other
Wetland (2) 2013|Other
Wetland (2) 2014|Other
Wetland (2) 2015|Other
Wetland (2) 2016|Other

* Unharvested cover crop or first crop in double-crop system.
& Custom fertilizer recommendation.
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Table 6-4. Manure Application Setback Distances
Setback Requirements: CAFO

Feature Setback Criteria Setback
Distance
(Feet)

Lakes and ponds Applied upgradient, permanent vegetated setback >=35 feet 35
Impounding reservoirs Applied upgradient, permanent vegetated setback >=35 feet 35
Wells Applied upgradient, permanent vegetated setback >=35 feet 35
Rivers and canals Applied upgradient, permanent vegetated setback >=35 feet 35
Streams and creeks Applied upgradient, permanent vegetated setback >=35 feet 35
Estuaries Applied upgradient, permanent vegetated setback >=35 feet 35
Pacific Ocean Applied upgradient, permanent vegetated setback >=35 feet 35
All other bodies of surface water, natural or artificial Applied upgradient, permanent vegetated setback >=35 feet 35
Other conduits to surface waters Applied upgradient, permanent vegetated setback >=35 feet 35
Open tile line intake Applied upgradient, permanent vegetated setback >=35 feet 35
Sinkholes Applied upgradient, permanent vegetated setback >=35 feet 35
Source: CAFO General Permit #1 (http://oregon.gov/ODA/NRD/docs/pdf/cafo_gnlpmt.pdf)
Setback Requirements: NRCS Standard

Feature Setback Criteria Setback

Distance
(Feet)

Open water courses Application June through September 25
Open water courses Application October through May 50

Source: Waste Utilization 633 Operation and Maintenance Worksheet (http://efotg.nrcs.usda.gov/references/public/OR/633om.doc)
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Table 6-5. Manure Application Planning Calendar —  October 2012 through September 2013

Field Total |Spread.| Predominant Soil Type Primary 2013 Crop Oct | Nov | Dec | Jan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep
Acres | Acres (Prev. Primary Crop)
1 50|  4.7|Nestucca SIL (41 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
2 80|  7.6|Nestucca SIL (41 0-3%) %f‘:jsp;j;’lfé"‘r’na;?;t)
3 50|  5.0|Nehalem SIL (40 0-3%) (Cgf‘;:sp;;;‘lfé’“:na;mt)
4 09|  0.9|Nehalem SIL (40 0-3%) (Cgf‘;:sp;;;‘lfé’“:na;mt)
5 70| 7.0|Nehalem SIL (40 0-3%) (Cgf‘;:sp;;;‘lfé’“:na;mt)
6 70| 7.0|willanch FSL (62 0-3%) %?::spp?:éltjljfé,r?na;?r:t)
7 6.0  6.0|Nehalem SIL (40 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
8 25| 2.0|Nestucca SIL (41 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
9 35|  3.3|Chetco SICL (9 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
10 10.5|  10.4|Nestucca SIL (41 0-3%) (Cg?;;sp;;;ﬂreé,n:na;?r:t)
11 70| 7.0|Nehalem SIL (40 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
12 105|  10.5|Nehalem SIL (40 0-3%) (Cgf‘;:sp;;;‘lfé’“:na;mt)
13 115  11.5|Nehalem SIL (40 0-3%) (Cg?;sssp;:;?urreé,n:na:i]r:t)
14 9.0|  9.0|Nestucca SIL (41 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
15 50|  4.3|Chetco SICL (9 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
16 35|  2.9|Chetco SICL (9 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
17 14.0|  12.5|Chetco SICL (9 0-3%) %f‘:jsp;:;’lfé"‘r’na;?;t)
18 60|  5.6|Nehalem SIL (40 0-3%) (Cgf‘;:sp;;;‘lfé’“:na;mt)
19 100|  9.5|Nestucca SIL (41 0-3%) (Cg?;;sp;;;ﬂreé,n:na;?r:t)
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Field Total |Spread.[ Predominant Soil Type Primary 2013 Crop
Acres | Acres (Prev. Primary Crop)

20 95| 9.2|Nehalem SIL (40 0-3%) (Cgf‘;sssp;;g‘lfe “:na;ri‘rt]t)
21 70| 6.1|Nestucca SIL (41 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
22 10.0|  9.4|Chetco SICL (9 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
23 155  14.8|Chetco SICL (9 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
24 105  9.5|Chetco SICL (9 0-3%) %?:jsp;:;ﬂfé Tnae'l?r:t)
25 55  5.2|Chetco SICL (9 0-3%) (Cg?;:sp;;;ﬂree Tnaé'{i‘r:t)
26 18.0|  17.5|Chetco SICL (9 0-3%) (Cg?;:sp;;;ﬂree Tnaé'{i‘r:t)
27 8.0 8.0 Dement SIL (13D 12- Grass pasture, maint

) " [30%) (Grass pasture, maint)
CAFO 7.1 0.0|Nehalem SIL (40 0-3%) [Other (Other)
Wetland (1) 2.0 0.0|Nestucca SIL (41 0-3%) |[Other (Other)
Wetland (2) 1.6 0.0|Nestucca SIL (41 0-3%) |[Other (Other)
Total 226.6| 206.4

Oct | Nov | Dec | Jan | Feb | Mar

‘12

‘12

‘12

Apr

‘13 | '13 | '13 | '13

May | Jun | Jul

‘13

‘13

'13

Aug | Sep

'13

'13
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Manure Application Planning Calendar — October 2013

through September 2014

Field Total |Spread.| Predominant Soil Type Primary 2014 Crop
Acres | Acres (Prev. Primary Crop)
1 5.0 4.7|Nestucca SIL (41 0-30) |Crass pasture, maint
(Grass pasture, maint)
2 8.0|  7.6|Nestucca SIL (41 0-306) |Crass pasture, maint
(Grass pasture, maint)
3 50|  5.0|Nehalem SIL (40 0-3%) |Crass pasture, maint
(Grass pasture, maint)
4 09|  0.9|Nehalem SIL (40 0-306) |G'8SS pasture, maint
(Grass pasture, maint)
5 70| 7.0|Nehalem SIL (40 0-3%) |Crass pasture, maint
(Grass pasture, maint)
6 70| 7.0|Willanch FSL (62 0-3%) |Crass pasture, maint
(Grass pasture, maint)
7 6.0/  6.0|Nehalem SIL (40 0-30) |Crass pasture, maint
(Grass pasture, maint)
8 25| 2.0|Nestucca SIL (41 0-306) |Crass pasture, maint
(Grass pasture, maint)
9 35|  3.3|ChetcosICL (90-3%) |C5ass pasture, maint
(Grass pasture, maint)
10 10.5|  10.4|Nestucca SIL (41 0-3%) |Crass pasture, maint
(Grass pasture, maint)
11 7.0 7.0|Nehalem SIL (40 0-30) |Crass pasture, maint
(Grass pasture, maint)
12 10.5|  10.5|Nehalem SIL (40 0-3%) |Crass pasture, maint
(Grass pasture, maint)
13 11.5|  11.5|Nehalem SIL (40 0-3%) |Crass pasture, maint
(Grass pasture, maint)
14 9.0 9.0|Nestucca SIL (41 0-30) |Crass pasture, maint
(Grass pasture, maint)
15 5.0 4.3|Chetco SICL (9 0-3%)  |Grass pasture, maint
(Grass pasture, maint)
16 3.5 2.9|Chetco SICL (9 0-3%)  |Crass pasture, maint
(Grass pasture, maint)
17 14.0|  12.5|Chetco SICL (9 0-30%) | &rass pasture, maint
(Grass pasture, maint)
18 6.0/  5.6|Nehalem SIL (40 0-3%) |Crass pasture, maint
(Grass pasture, maint)
19 10.0|  9.5|Nestucca SIL (41 0-3%) |Crass pasture, maint

(Grass pasture, maint)
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Field Total |Spread.[ Predominant Soil Type Primary 2014 Crop
Acres | Acres (Prev. Primary Crop)

20 95| 9.2|Nehalem SIL (40 0-3%) (Cgf‘;sssp;;g‘lfe “:na;ri‘rt]t)
21 70|  6.1|Nestucca SIL (41 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
22 10.0|  9.4|Chetco SICL (9 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
23 155  14.8|Chetco SICL (9 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
24 105  9.5|Chetco SICL (9 0-3%) %?:jsp;:;ﬂfé Tnae'l?r:t)
25 55  5.2|Chetco SICL (9 0-3%) (Cg?;:sp;;;ﬂree Tnaé'{i‘r:t)
26 18.0|  17.5|Chetco SICL (9 0-3%) (Cg?;:sp;;;ﬂree Tnaé'{i‘r:t)
27 8.0 8.0 Dement SIL (13D 12- Grass pasture, maint

) " [30%) (Grass pasture, maint)
CAFO 7.1 0.0|Nehalem SIL (40 0-3%) [Other (Other)
Wetland (1) 2.0 0.0|Nestucca SIL (41 0-3%) |[Other (Other)
Wetland (2) 1.6 0.0|Nestucca SIL (41 0-3%) |[Other (Other)
Total 226.6| 206.4

Oct | Nov | Dec | Jan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep

‘13 ('13 |13 [ '14 | '14 | 14 | '14 | '14 | 14 | '14 | 14 | '14

4,20
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No. indicates total loads
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Manure Application Planning Calendar — October 2014

through September 2015

Field Total |Spread.| Predominant Soil Type Primary 2015 Crop

Acres | Acres (Prev. Primary Crop)
1 50|  4.7|Nestucca SIL (41 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
2 80|  7.6|Nestucca SIL (41 0-3%) %f‘as;p;:;ﬂfe Tna;ri‘;t)
3 50|  5.0|Nehalem SIL (40 0-3%) (cgf‘asjsp;;;‘ljree r:‘na;i‘r:t)
4 09|  0.9|Nehalem SIL (40 0-3%) (cgf‘asjsp;;;‘ljree r:‘na;i‘r:t)
5 70| 7.0|Nehalem SIL (40 0-3%) (cgf‘asjsp;;;‘ljree r:‘na;i‘r:t)
6 70| 7.0|Willanch FSL (62 0-3%) gf‘::sp;:;‘t’lfe Tna;ri‘rt]t)
7 6.0/  6.0|Nehalem SIL (40 0-3%) (cgf‘asjsp;;;‘ljree r:‘na;i‘r:t)
8 25| 2.0|Nestucca SIL (41 0-3%) (cgf‘asjsp;;;‘ljree Tna;i‘r:t)
9 35|  3.3|Chetco SICL (9 0-3%) (cgfasjsp;;;‘ljree Tna;i‘r:t)
10 10.5|  10.4|Nestucca SIL (41 0-3%) (cgf‘asjsp;;;‘ljree Tna;i‘r:t)
11 70| 7.0|Nehalem SIL (40 0-3%) (Cgf‘:sssp::;;‘ljreé ”:na;ri‘rt]t)
12 105  10.5|Nehalem SIL (40 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
13 115  11.5|Nehalem SIL (40 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
14 9.0  9.0|Nestucca SIL (41 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
15 50|  4.3|Chetco SICL (9 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
16 35|  2.9/Chetco SICL (9 0-3%) (Cgf‘:sssp::;;‘ljreé ”:na;ri‘rt]t)
17 14.0|  12.5/Chetco SICL (9 0-3%) (cgfasjsp;;;‘ljree Tna;i‘r:t)
18 6.0/  5.6/Nehalem SIL (40 0-3%) (cgf‘asjsp;;;‘ljree Tna;i‘r:t)
19 10.0|  9.5|Nestucca SIL (41 0-3%) |&rass pasture, maint

(Grass pasture, maint)
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Field Total |Spread.[ Predominant Soil Type Primary 2015 Crop
Acres | Acres (Prev. Primary Crop)

20 95| 9.2|Nehalem SIL (40 0-3%) (Cgf‘;sssp;;g‘lfe “:na;ri‘rt]t)
21 70| 6.1|Nestucca SIL (41 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
22 10.0|  9.4|Chetco SICL (9 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
23 155  14.8|Chetco SICL (9 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
24 105  9.5|Chetco SICL (9 0-3%) %?:jsp;:;ﬂfé Tnae'l?r:t)
25 55  5.2|Chetco SICL (9 0-3%) (Cg?;:sp;;;ﬂree Tnaé'{i‘r:t)
26 18.0|  17.5|Chetco SICL (9 0-3%) (Cg?;:sp;;;ﬂree Tnaé'{i‘r:t)
27 8.0 8.0 Dement SIL (13D 12- Grass pasture, maint

) " [30%) (Grass pasture, maint)
CAFO 7.1 0.0|Nehalem SIL (40 0-3%) [Other (Other)
Wetland (1) 2.0 0.0|Nestucca SIL (41 0-3%) |[Other (Other)
Wetland (2) 1.6 0.0|Nestucca SIL (41 0-3%) |[Other (Other)
Total 226.6| 206.4

Oct | Nov | Dec | Jan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep

‘14 | '14 | '14 | '15 | '15 | '15 | '15 | '15 | '15 | '15 | '15 | '15

4,20
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No. indicates total loads
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180




Manure Application Planning Calendar — October 2015

through September 2016

Field Total |Spread.| Predominant Soil Type Primary 2016 Crop

Acres | Acres (Prev. Primary Crop)
1 50|  4.7|Nestucca SIL (41 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
2 80|  7.6|Nestucca SIL (41 0-3%) %f‘:jsp;j;’lfé"‘r’na;?;t)
3 50|  5.0|Nehalem SIL (40 0-3%) (Cgf‘;:sp;;;‘lfé’“:na;mt)
4 09|  0.9|Nehalem SIL (40 0-3%) (Cgf‘;:sp;;;‘lfé’“:na;mt)
5 70| 7.0|Nehalem SIL (40 0-3%) (Cgf‘;:sp;;;‘lfé’“:na;mt)
6 70| 7.0|willanch FSL (62 0-3%) %?::spp?:éltjljfé,r?na;?r:t)
7 6.0  6.0|Nehalem SIL (40 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
8 25| 2.0|Nestucca SIL (41 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
9 35|  3.3|Chetco SICL (9 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
10 10.5|  10.4|Nestucca SIL (41 0-3%) (Cg?;;sp;;;ﬂreé,n:na;?r:t)
11 70| 7.0|Nehalem SIL (40 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
12 105|  10.5|Nehalem SIL (40 0-3%) (Cgf‘;:sp;;;‘lfé’“:na;mt)
13 115  11.5|Nehalem SIL (40 0-3%) (Cg?;sssp;:;?urreé,n:na:i]r:t)
14 9.0|  9.0|Nestucca SIL (41 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
15 50|  4.3|Chetco SICL (9 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
16 35|  2.9|Chetco SICL (9 0-3%) %?:sssp;:;‘t’ljféﬂna;mt)
17 14.0|  12.5|Chetco SICL (9 0-3%) %f‘:jsp;:;’lfé"‘r’na;?;t)
18 60|  5.6|Nehalem SIL (40 0-3%) (Cgf‘;:sp;;;‘lfé’“:na;mt)
19 100|  9.5|Nestucca SIL (41 0-3%) |Crass pasture, maint

(Grass pasture, maint)
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Field Total |Spread.[ Predominant Soil Type Primary 2016 Crop
Acres | Acres (Prev. Primary Crop)

20 95| 9.2|Nehalem SIL (40 0-3%) (Cgf‘;sssp;;g‘lfe “:na;ri‘rt]t)
21 70| 6.1|Nestucca SIL (41 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
22 10.0|  9.4|Chetco SICL (9 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
23 155  14.8|Chetco SICL (9 0-3%) gf‘:sssp;:;‘tﬂfé Tna;?rt]t)
24 105  9.5|Chetco SICL (9 0-3%) %?:jsp;:;ﬂfé Tnae'l?r:t)
25 55  5.2|Chetco SICL (9 0-3%) (Cg?;:sp;;;ﬂree Tnaé'{i‘r:t)
26 18.0|  17.5|Chetco SICL (9 0-3%) (Cg?;:sp;;;ﬂree Tnaé'{i‘r:t)
27 8.0 8.0 Dement SIL (13D 12- Grass pasture, maint

) " [30%) (Grass pasture, maint)
CAFO 7.1 0.0|Nehalem SIL (40 0-3%) |[Other (Other)
Wetland (1) 2.0 0.0|Nestucca SIL (41 0-3%) |[Other (Other)
Wetland (2) 1.6 0.0|Nestucca SIL (41 0-3%) |[Other (Other)
Total 226.6| 206.4

Oct | Nov | Dec | Jan | Feb [ Mar | Apr | May | Jun | Jul | Aug | Sep

‘15|15 |'15|'16 | '16 | '16 | '16 | '16 | '16 | '16 | '16 | '16

4,20
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Table 6-6. Planned Nutrient Applications (Manure-s

preadable Area)

maint

Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. [(Lbs/A)[ P2Os | K;O

Time (Lbs/A)|(Lbs/A)
1 May 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jun 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jul 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 May 2014 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jun 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jul 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 May 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jun 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jul 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 May 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
1 Jun 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|{470 Lds 9,400 Gal 4.7 30 28 46
1 Jul 2016 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|470 Lds 9,400 Gal 4.7 30 28 46
2 May 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jun 2013 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jul 2013 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds | 15,200 Gal| 7.6| 30| 28 46
2 May 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jun 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jul 2014 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds | 15,200 Gal| 7.6| 30| 28| 46
2 May 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jun 2015 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
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maint

Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, [Total Amount| Acres |Avail N| Avail [ Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
2 Jul 2015 g:ﬁf Pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds | 15,200 Gal| 7.6| 30| 28 46
2 May 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jun 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Jul 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|760 Lds 15,200 Gal 7.6 30 28 46
2 Sep 2016 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated |Custom 10 Ton (9.9 Lds 66.3 Ton 6.6 165 126 254
3 Nov 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Dec 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igzs 3,750 Gal 5.0 11 10 17
3 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igZS 3,750 Gal 5.0 11 10 17
3 Feb 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igzs 3,750 Gal 5.0 11 10 17
3 Mar 2013 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Apr 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Dec 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Jan 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Feb 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Feb 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Mar 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Apr 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Nov 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Jan 2015 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15

Allen Ranch NMP

184




maint

Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
3 Feb 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Nov 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Dec 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Jan 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|165 Lds 3,300 Gal 5.0 10 9 15
3 Mar 2016 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Apr 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|200 Lds 4,000 Gal 5.0 12 11 19
3 Sep 2016 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated  |Custom 10 Ton|7.5 Lds 50.3 Ton 5.0 165 126 254
4 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Dec 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|33.8 Lds 676 Gal 0.9 11 10 17
4 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|33.8 Lds 676 Gal 0.9 11 10 17
4 Feb 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|33.8 Lds 676 Gal 0.9 11 10 17
4 Mar 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Apr 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Nov 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Dec 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Jan 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Apr 2014 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
4 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Feb 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Dec 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Jan 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|29.7 Lds 594 Gal 0.9 10 9 15
4 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
4 Apr 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|36 Lds 720 Gal 0.9 12 11 19
5 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Dec 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ﬁggS 5,250 Gal 7.0 11 10 17
5 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ﬁgis 5,250 Gal 7.0 11 10 17
5 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 6325 5,250 Gal 7.0 11 10 17
5 Mar 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Dec 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Jan 2014 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
5 Feb 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Apr 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Mar 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Jan 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
5 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
5 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Dec 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal fggS 5,250 Gal 7.0 11 10 17
6 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ﬁgis 5,250 Gal 7.0 11 10 17
6 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 6325 5,250 Gal 7.0 11 10 17
6 Mar 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Apr 2013 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
6 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Nov 2013 g;ﬁf pasture, |-k Big Gun Sprinkler Custom | 13,576 Gal ionr 18,000 Gal| 13| 54| 24| 45
6 Dec 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Dec 2013 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal ﬁf’/%r 18,000 Gal| 1.3| 54| 24| 45
6 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Feb 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Apr 2014 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Feb 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Dec 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Jan 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
6 Mar 2016 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
6 Apr 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
7 Nov 2012 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
7 Dec 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|225 Lds 4,500 Gal 6.0 11 10 17
7 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|225 Lds 4,500 Gal 6.0 11 10 17
7 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|225 Lds 4,500 Gal 6.0 11 10 17
7 Mar 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Dec 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Jan 2014 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Feb 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Apr 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Mar 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Apr 2015 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 28,600 Gal| 21| 54| 24| 45
7 Apr 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Nov 2015 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Jan 2016 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, [Total Amount| Acres |Avail N| Avail [ Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
7 Feb 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|198 Lds 3,960 Gal 6.0 10 9 15
7 Mar 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
7 Apr 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|240 Lds 4,800 Gal 6.0 12 11 19
8 Nov 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Dec 2012 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|75 Lds 1,500 Gal 2.0 11 10 17
8 Jan 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|75 Lds 1,500 Gal 2.0 11 10 17
8 Feb 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|75 Lds 1,500 Gal 2.0 11 10 17
8 Mar 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Nov 2013 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Dec 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Feb 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Mar 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Apr 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Sep 2014 g:ﬁf pasture, gg'rigs Storage | 5 jids Spreader, Not incorporated | Custom 10 Ton|1.3 Lds 8.7Ton| 09| 165 126 254
8 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Mar 2015 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
8 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Jan 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|66 Lds 1,320 Gal 2.0 10 9 15
8 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
8 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|80 Lds 1,600 Gal 2.0 12 11 19
9 Nov 2012 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if/gr 18,000 Gal| 1.3| 54| 24| 45
9 Nov 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Dec 2012 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal iégS 2,476 Gal 3.3 11 10 17
9 Dec 2012 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if/gr 18,000 Gal| 1.3| 54| 24| 45
9 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igiS 2,476 Gal 3.3 11 10 17
9 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 338 2,476 Gal 3.3 11 10 17
9 Mar 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Dec 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Feb 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Apr 2014 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
9 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Feb 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Sep 2015 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated  |Custom 10 Ton|5 Lds 33.5Ton 3.3 165 126 254
9 Nov 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Nov 2015 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 18,000 Gal| 1.3| 54| 24| 45
9 Dec 2015 ﬁgﬁf pasture, Tank Big Gun Sprinkler Custom | 13,576 Gal IZZ?IOHr 18,000 Gal 1.3 54 24 45
9 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Jan 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal iggg 2,178 Gal 3.3 10 9 15
9 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
9 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|132 Lds 2,640 Gal 3.3 12 11 19
10 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Dec 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 5324 7,728 Gal| 10.3 11 10 17
10 Jan 2013 g;ﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ionr 18,000 Gal| 1.3| 54| 24| 45
10 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 5324 7,728 Gal 10.3 11 10 17
10 Feb 2013 g;ﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ionr 18,000 Gal| 13| 54| 24| 45
10 Feb 2013 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|7.5 Lds 150 Gal 0.2 11 10 17
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10 Mar 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal 10.4 12 11 19
10 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
10 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Dec 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal| 10.4 10 9 15
10 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gz 6,864 Gal| 10.4 10 9 15
10 Feb 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
10 Apr 2014 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
10 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gz 6,864 Gal| 10.4 10 9 15
10 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Feb 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
10 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
10 Sep 2015 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated |Custom 10 Ton|15.6 Lds 104.5Ton| 10.4 165 126 254
10 Nov 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5352 6,864 Gal| 10.4 10 9 15
10 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Jan 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gz 6,864 Gal| 10.4 10 9 15
10 Jan 2016 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal iffﬁ" 18,000 Gal| 1.3| 54| 24| 45
10 Feb 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5332 6,864 Gal 10.4 10 9 15
10 Feb 2016 g;ﬁf pasture, |-k Big Gun Sprinkler Custom | 13,576 Gal ionr 18,000 Gal| 13| 54| 24| 45
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
10 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal 10.4 12 11 19
10 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|416 Lds 8,320 Gal| 10.4 12 11 19
11 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Dec 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|259 Lds 5,180 Gal 6.9 11 10 17
11 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|259 Lds 5,180 Gal 6.9 11 10 17
11 Feb 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 6522 4,564 Gal 6.1 11 10 17
11 Mar 2013 ﬁg’}ﬁf pasture, |-k Big Gun Sprinkler Custom | 13,576 Gal IZZ?IOHr 29200Gal| 22| 54| 24| 45
11 Mar 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Apr 2013 ggﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ﬁf’/OHr 28600Gal| 21| 54| 24| 45
11 Nov 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Dec 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Jan 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Feb 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Apr 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Mar 2015 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
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11 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Sep 2015 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated |Custom 10 Ton (1.6 Lds 10.7 Ton 1.1 165 126 254
11 Nov 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Dec 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Jan 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Feb 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|231 Lds 4,620 Gal 7.0 10 9 15
11 Mar 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
11 Mar 2016 ﬁgﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ﬁf}&r 29200Gal| 22| 54| 24| 45
11 Apr 2016 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 28,600 Gal| 21| 54| 24| 45
11 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|280 Lds 5,600 Gal 7.0 12 11 19
12 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal 10.5 10 9 15
12 Dec 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ﬁ325 7,770 Gal| 10.4 11 10 17
12 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 5325 7,770 Gal 10.4 11 10 17
12 Feb 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ESSS 7,770 Gal 10.4 11 10 17
12 Mar 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Apr 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Nov 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal| 10.5 10 9 15
12 Dec 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Jan 2014 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}gr 18,000 Gal| 1.3| 54| 24| 45
12 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Feb 2014 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal 10.5 10 9 15

Allen Ranch NMP

195
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Time (Lbs/A)|(Lbs/A)
12 Feb 2014 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if/gr 18,000 Gal| 1.3| 54| 24| 45
12 Mar 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Apr 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal| 10.5 10 9 15
12 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal 10.5 10 9 15
12 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Mar 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
12 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal 10.5 10 9 15
12 Jan 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 6,930 Gal 10.5 10 9 15
12 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁg’gs 6,930 Gal| 10.5 10 9 15
12 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal 10.5 12 11 19
12 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|420 Lds 8,400 Gal| 10.5 12 11 19
13 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal 11.5 10 9 15
13 Dec 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 3525 8,510 Gal| 11.3 11 10 17
13 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal iﬁgS 8,510 Gal| 11.3 11 10 17
13 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 3325 8,510 Gal 11.3 11 10 17
13 Mar 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal ﬁgiS 9,056 Gal| 11.3 12 11 19
13 Apr 2013 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal 3258 9,056 Gal| 11.3 12 11 19
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
13 Sep 2013 g:ﬁf pasture, Sg'rigs Storage | 5 jids Spreader, Not incorporated | Custom 10 Ton|1.5 Lds 10Ton| 1.0| 165 126| 254
13 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Dec 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal 11.5 10 9 15
13 Jan 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Feb 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Mar 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal 11.5 12 11 19
13 Apr 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal| 11.5 12 11 19
13 Sep 2014 g:ﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated  |Custom 10 Ton|7.1 Lds 47.6 Ton 4.8 165 126 254
13 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal 11.5 10 9 15
13 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal 11.5 10 9 15
13 Feb 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal 11.5 10 9 15
13 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal| 11.5 12 11 19
13 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal| 115 12 11 19
13 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Dec 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal| 11.5 10 9 15
13 Jan 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5325 7,590 Gal 11.5 10 9 15
13 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal %25 7,590 Gal| 11.5 10 9 15
13 Mar 2016 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal 11.5 12 11 19
13 Apr 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|460 Lds 9,200 Gal| 115 12 11 19
14 Nov 2012 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
14 Dec 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|333 Lds 6,660 Gal 8.9 11 10 17
14 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|44.1 Lds 882 Gal 1.2 11 10 17
14 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 6323 5,926 Gal 7.9 11 10 17
14 Mar 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Apr 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Sep 2013 g:ﬁf pasture, Sg'rigs Storage | 5 jids Spreader, Not incorporated | Custom 10 Ton|2.7 Lds 181Ton| 1.8| 165| 126| 254
14 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Dec 2013 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Jan 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Feb 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Mar 2014 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if/gr 20200 Gal| 22| 54| 24| 45
14 Mar 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Apr 2014 ﬁgﬁf pasture, Tank Big Gun Sprinkler Custom | 13,576 Gal IZZ?IOHr 28,600 Gal 2.1 54 24 45
14 Apr 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Nov 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Dec 2014 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Mar 2015 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Nov 2015 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
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14 Dec 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Jan 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Feb 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|297 Lds 5,940 Gal 9.0 10 9 15
14 Mar 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
14 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|360 Lds 7,200 Gal 9.0 12 11 19
15 Nov 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Dec 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal iggz 3,184 Gal 4.2 11 10 17
15 Jan 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|3.8 Lds 76 Gal 0.1 11 10 17
15 Feb 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igi?’ 3,226 Gal 4.3 11 10 17
15 Mar 2013 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal igil 3,442 Gal 4.3 12 11 19
15 Apr 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iggl 3,442 Gal 4.3 12 11 19
15 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Dec 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Jan 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Feb 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Mar 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iggl 3,442 Gal 4.3 12 11 19
15 Apr 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 3,442 Gal 4.3 12 11 19
15 Sep 2014 ﬁgﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated  |Custom 10 Ton (6.5 Lds 43.5 Ton 4.3 165 126 254
15 Nov 2014 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if/gr 18,000 Gal| 1.3| 54| 24| 45
15 Nov 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Dec 2014 gzjﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if}&r 18,000 Gal| 1.3| 54| 24| 45
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, [Total Amount| Acres |Avail N| Avail [ Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
15 Dec 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Jan 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Feb 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Mar 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 3,442 Gal 4.3 12 11 19
15 Apr 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iéil 3,442 Gal 4.3 12 11 19
15 Nov 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Dec 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Jan 2016 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Feb 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|142 Lds 2,840 Gal 4.3 10 9 15
15 Mar 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iéil 3,442 Gal 4.3 12 11 19
15 Apr 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iggl 3,442 Gal 4.3 12 11 19
16 Nov 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Dec 2012 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igg‘l 2,148 Gal 2.9 11 10 17
16 Jan 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal igSS 2,176 Gal 2.9 11 10 17
16 Feb 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal iggS 2,176 Gal 29 11 10 17
16 Mar 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 2.9 12 11 19
16 Apr 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 29 12 11 19
16 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Dec 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 2.9 10 9 15
16 Jan 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Feb 2014 Grass pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|69.3 Lds 1,386 Gal 2.1 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
16 Mar 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iggg 2,178 Gal 2.7 12 11 19
16 Apr 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iggg 2,178 Gal 2.7 12 11 19
16 Sep 2014 g:ﬁf pasture, Sg'rigs Storage | 5 jids Spreader, Not incorporated | Custom 10 Ton|1.8 Lds 121Ton| 12| 165| 126| 254
16 Nov 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Jan 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 2.9 10 9 15
16 Feb 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Mar 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 29 12 11 19
16 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 29 12 11 19
16 Nov 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Dec 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 2.9 10 9 15
16 Jan 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 2.9 10 9 15
16 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal|95.8 Lds 1,916 Gal 29 10 9 15
16 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 2.9 12 11 19
16 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal iégl 2,322 Gal 29 12 11 19
17 Nov 2012 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Dec 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal|25.9 Lds 518 Gal 0.7 11 10 17
17 Jan 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal 3228 9,376 Gal| 12.5 11 10 17
17 Feb 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 750 Gal ﬂSSS 9,376 Gal 12.5 11 10 17
17 Mar 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|500 Lds 10,000 Gal| 12.5 12 11 19
17 Apr 2013 |Grass pastre, |y . osiock Grazing Livestock, Not incorporated |Custom | 800 Gal|{500 Lds | 10,000 Gal| 125 12| 11| 19
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
17 Sep 2013 g:ﬁf pasture, Sg'rigs Storage | 5 jids Spreader, Not incorporated | Custom 10 Ton|18.7 Lds| 125.3Ton| 125 165 126| 254
17 Nov 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁgg‘l 7,808 Gal| 11.8 10 9 15
17 Dec 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Jan 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal| 11.8 10 9 15
17 Feb 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 6326 5,632 Gal 8.5 10 9 15
17 Mar 2014 g:ﬁf pasture, 1) iy estock Grazing Livestock, Not incorporated |Custom | 800 Gal|[500 Lds | 10,000 Gal| 125 12| 11| 19
17 Apr 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal|500 Lds 10,000 Gal| 12.5 12 11 19
17 Sep 2014 g:ﬁf pasture, gglrir(]js Storage Solids Spreader, Not incorporated |Custom 10 Ton (5.6 Lds 37.5 Ton 3.8 165 126 254
17 Nov 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Dec 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁgg‘l 7,808 Gal| 11.8 10 9 15
17 Jan 2015 g:ﬁf pasture, | +onk Big Gun Sprinkler Custom | 13,576 Gal if/gr 18,000 Gal| 1.3| 54| 24| 45
17 Jan 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Feb 2015 g;ﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ionr 18,000 Gal| 13| 54| 24| 45
17 Feb 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Mar 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal ﬁgiS 9,856 Gal| 12.3 12 11 19
17 Mar 2015 ggﬁf pasture, |k Big Gun Sprinkler Custom | 13,576 Gal ﬁf’/OHr 29200Gal| 22| 54| 24| 45
17 Apr 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal ﬂggS 9,856 Gal| 12.3 12 11 19
17 Nov 2015 ﬁgﬁf pasture, Livestock Solids Spreader, Not incorporated |Custom 660 Gal|30 mph 7,808 Gal| 11.8 9 15
17 Dec 2015 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁgg‘l 7,808 Gal 11.8 10 9 15
17 Jan 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal 5324 7,808 Gal 11.8 10 9 15
17 Feb 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 660 Gal ﬁgg‘l 7,808 Gal| 11.8 10 9 15
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
17 Mar 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal ﬂggS 9,856 Gal 12.3 12 11 19
17 Apr 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 800 Gal ﬁgiS 9,856 Gal| 12.3 12 11 19
17 Sep 2016 g:ﬁf pasture, Sg'rigs Storage | 5 jids Spreader, Not incorporated | Custom 10 Ton|4.8 Lds 32.2Ton| 32| 165| 126| 254
18 May 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 Jun 2013 g:ﬁf Pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[560 Lds | 11,200 Gal| 5.6 30| 28 46
18 Jul 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 May 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 Jun 2014 g:ﬁf pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[560 Lds | 11,200 Gal| 5.6 30| 28 46
18 Jul 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 May 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 Jun 2015 g:ﬁf pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|[560 Lds | 11,200 Gal| 5.6 30| 28 46
18 Jul 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
18 May 2016 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[560 Lds | 11,200 Gal| 5.6 30| 28 46
18 Jun 2016 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[560 Lds | 11,200 Gal| 5.6 30| 28 46
18 Jul 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|560 Lds 11,200 Gal 5.6 30 28 46
19 May 2013 g:ﬁf pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal| 95| 30| 28 46
19 Jun 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jul 2013 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal|l 95| 30| 28 46
19 May 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jun 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jul 2014 |Cass PasWre, |y . oqiock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal|l 95| 30| 28 46
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, [Total Amount| Acres |Avail N| Avail [ Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
19 May 2015 g:ﬁf pasture, 1) iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal| 95| 30| 28 46
19 Jun 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jul 2015 g:ﬁf Pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal| 95| 30| 28 46
19 May 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jun 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|950 Lds 19,000 Gal 9.5 30 28 46
19 Jul 2016 g:ﬁf Pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[950 Lds | 19,000 Gal|l 95| 30| 28 46
20 May 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 Jun 2013 g:ﬁf pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[920 Lds | 18,400 Gal| 9.2| 30| 28| 46
20 Jul 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 May 2014 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 Jun 2014 g:ﬁf pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[920 Lds | 18,400 Gal| 9.2| 30| 28 46
20 Jul 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 May 2015 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[920 Lds | 18,400 Gal| 9.2| 30| 28| 46
20 Jun 2015 g:ﬁf pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[920 Lds | 18,400 Gal| 9.2| 30| 28| 46
20 Jul 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 May 2016 g:ﬁf pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal[920 Lds | 18,400 Gal| 9.2| 30| 28 46
20 Jun 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
20 Jul 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|920 Lds 18,400 Gal 9.2 30 28 46
21 May 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jun 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jul 2013 | Cass PasWre, |y osiock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds | 10,900 Gal| 5.4| 30| 28 46
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
21 May 2014 g:ﬁf pasture, 1) iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds | 10,900 Gal| 5.4| 30| 28 46
21 Jun 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jul 2014 g:ﬁf Pasture, |} iyestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds | 10,900 Gal| 5.4| 30| 28 46
21 May 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jun 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jul 2015 g:ﬁf Pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds | 10,900 Gal| 5.4| 30| 28 46
21 May 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jun 2016 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds 10,900 Gal 5.4 30 28 46
21 Jul 2016 g:ﬁf pasture, |} iy estock Grazing Livestock, Not incorporated |Custom | 2,000 Gal|545 Lds | 10,900 Gal| 5.4| 30| 28 46
22 Oct 2012 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Aug 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E(i? 12,314 Gal 9.4 20 18 30
22 Sep 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Oct 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E(i? 12,314 Gal 9.4 20 18 30
22 Aug 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eﬁ? 12,314 Gal 9.4 20 18 30
22 Sep 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Oct 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E(i? 12,314 Gal 9.4 20 18 30
22 Aug 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Sep 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Oct 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E(i? 12,314 Gal 9.4 20 18 30
22 Aug 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 12,314 Gal 9.4 20 18 30
22 Sep 2016 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Ei’? 12,314 Gal 9.4 20 18 30
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
23 Oct 2012 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 3324 19,388 Gal 14.8 20 18 30
23 Aug 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3224 19,388 Gal| 14.8 20 18 30
23 Sep 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal %24 19,428 Gal 14.8 20 18 30
23 Oct 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3324 19,388 Gal| 14.8 20 18 30
23 Aug 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3224 19,388 Gal| 14.8 20 18 30
23 Sep 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal %24 19,428 Gal 14.8 20 18 30
23 Oct 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3224 19,388 Gal| 14.8 20 18 30
23 Aug 2015 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3224 19,388 Gal| 14.8 20 18 30
23 Sep 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal %24 19,428 Gal 14.8 20 18 30
23 Oct 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 3224 19,388 Gal| 14.8 20 18 30
23 Aug 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 3324 19,388 Gal 14.8 20 18 30
23 Sep 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal %24 19,428 Gal 14.8 20 18 30
24 Oct 2012 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Aug 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Sep 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Egi?’ 12,446 Gal 9.5 20 18 30
24 Oct 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Aug 2014 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Sep 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Egi?’ 12,446 Gal 9.5 20 18 30
24 Oct 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Aug 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Egi?’ 12,446 Gal 9.5 20 18 30
24 Sep 2015 ﬁ;ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal %53 12,446 Gal 9.5 20 18 30
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Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, |Total Amount| Acres [Avail N Avail | Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
24 Oct 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
24 Aug 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Egi?’ 12,446 Gal 9.5 20 18 30
24 Sep 2016 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal E§§3 12,446 Gal 9.5 20 18 30
25 Oct 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal ﬁégl 6,802 Gal 5.2 20 18 30
25 Aug 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Sep 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Oct 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal %26 6,812 Gal 5.2 20 18 30
25 Aug 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Sep 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal %26 6,812 Gal 5.2 20 18 30
25 Oct 2014 g:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal 53’26 6,812 Gal 5.2 20 18 30
25 Aug 2015 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Sep 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal %26 6,812 Gal 5.2 20 18 30
25 Oct 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Aug 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal 5326 6,812 Gal 5.2 20 18 30
25 Sep 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal %26 6,812 Gal 5.2 20 18 30
26 Oct 2012 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal ié§7'5 22,750 Gal 17.4 20 18 30
26 Aug 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iég&S 22,926 Gal| 175 20 18 30
26 Sep 2013 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal iégG.S 22,926 Gal 17.5 20 18 30
26 Oct 2013 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iégGG 22,926 Gal| 175 20 18 30
26 Aug 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iég&S 22,926 Gal| 175 20 18 30
26 Sep 2014 g':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal iégG.S 22,926 Gal 17.5 20 18 30

Allen Ranch NMP

207




Field App. Target Crop | Nutrient Source Application Method Rate | Rate/Acre | Loads, [Total Amount| Acres |Avail N| Avail [ Avail
Month Basis Speed or| Applied Cov. ((Lbs/A)| P2Os | KO

Time (Lbs/A)|(Lbs/A)
26 Oct 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal iégG.S 22,926 Gal 17.5 20 18 30
26 Aug 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iég&S 22,926 Gal| 175 20 18 30
26 Sep 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal iégG.S 22,926 Gal 17.5 20 18 30
26 Oct 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iég’ss 22,926 Gal| 175 20 18 30
26 Aug 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal iég&S 22,926 Gal| 175 20 18 30
26 Sep 2016 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal iégG.S 22,926 Gal 17.5 20 18 30
27 Oct 2012 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal|520 Lds 10,400 Gal 7.9 20 18 30
27 Aug 2013 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eégﬂ 10,214 Gal 7.8 20 18 30
27 Sep 2013 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬁ 10,214 Gal 7.8 20 18 30
27 Oct 2013 g:}ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬁ 10,214 Gal 7.8 20 18 30
27 Aug 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eégﬂ 10,214 Gal 7.8 20 18 30
27 Sep 2014 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬁ 10,214 Gal 7.8 20 18 30
27 Oct 2014 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eégﬂ 10,214 Gal 7.8 20 18 30
27 Aug 2015 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eégﬂ 10,214 Gal 7.8 20 18 30
27 Sep 2015 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬁ 10,214 Gal 7.8 20 18 30
27 Oct 2015 ﬁ':ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom 1,310 Gal Eé(s” 10,214 Gal 7.8 20 18 30
27 Aug 2016 ﬁ:ﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬂ 10,214 Gal 7.8 20 18 30
27 Sep 2016 ﬁgﬁf pasture, Livestock Grazing Livestock, Not incorporated |Custom | 1,310 Gal Eégﬁ 10,214 Gal 7.8 20 18 30
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Table 6-7. Field Nutrient Balance (Manure-spreadab le Area)

Yield Balance After

Year Field Size Crop Goal Fertilizer Recs! Nutrients Applied? Balance After RecsS Removal?
N P,0Os [ KO N P,Os [ KO N P,0Os [ KO P,0s K20
Acres /Acre Lb/A | Lb/A | Lb/A |[ Lb/A | Lb/A [ Lb/A |[ Lb/A | Lb/A | Lb/A || Lb/A | Lb/A

2013 1 4.7|Grass pasture, maint 6| 2452 827 234" 90 84| 138| -155 2 -96 29| -150
2014 1 4.7|Grass pasture, maint 6| 2452 827 234" 90 84| 138| -155 4 -96 58| -150
2015 1 4.7|Grass pasture, maint 6( 2457 g2R”| 2347 90 84| 138| -155 6 -96 87| -150
2016 1 4.7|Grass pasture, maint 6( 2457 g2R”| 2347 90 84| 138| -155 8 -96|( 116| -150
Total |1 980 328| 936| 360| 336 552
2013 2 7.6|Grass pasture, maint 6[ 2452 827 234" 90 84| 138| -155 2 -96 29| -150
2014 2 7.6|Grass pasture, maint 6[ 2452 827 234" 90 84| 138| -155 4 -96 58| -150
2015 2 7.6|Grass pasture, maint 6| 2452 827 234" 90 84| 138| -155 6 -96 87| -150
2016 2 7.6|Grass pasture, maint 6( 2452 827 234R| 233| 194| 359 -12| 118| 125| 226 71
Total |2 980 328| 936| 503| 446( 773
2013 3 5.0|Grass pasture, maint 6[ 2452 827 234" 67 61| 104 -178 -21| -130 6 -184
2014 3 5.0|Grass pasture, maint 6[ 2452 827 234" 74 67| 113 -171 -15| -121 18| -175
2015 3 5.0|Grass pasture, maint 6| 2452 827 234" 64 58 98| -181 -24| -136 21| -190
2016 3 5.0|Grass pasture, maint 6[ 2452 827 234R| 229 184 352 -16| 102| 118| 150 64
Total |3 980 328| 936| 434| 370 667
2013 4 0.9|Grass pasture, maint 6[ 2457 g2R”| 2347 68 61| 102|f -177 -21| -132 6| -186
2014 4 0.9|Grass pasture, maint 6[ 2452 827 234" 54 49 81| -191 -33| -153 0| -207
2015 4 0.9|Grass pasture, maint 6[ 2452 827 234" 64 58 96| -181 -24| -138 3| -192
2016 4 0.9|Grass pasture, maint 6[ 2452 827 234" 64 58 96| -181 -24| -138 6 -192
Total [4 980 328| 936| 250| 226 375
2013 5 7.0|Grass pasture, maint 3l 1227 417 117° 67 61| 104 -55 20 -13 33 -40
2014 5 7.0|Grass pasture, maint 3l 1227 417 117° 64 58 98 -58 37 -19 63 -46
2015 5 7.0|Grass pasture, maint 3 122R7| 417| 117"R 64 58 98 -58 54 -19 93 -46
2016 5 7.0|Grass pasture, maint 3 1227 417| 1177 64 58 98 -58 71 -19| 123 -46
Total |5 488 164| 468| 259| 235| 398
2013 6 7.0|Grass pasture, maint 3 1228 41R| 117° 67 61| 104 -55 20 -13 33 -40
2014 6 7.0|Grass pasture, maint 1229 417 117" 84 67| 115 -38 46 -2 72 -29
2015 6 7.0|Grass pasture, maint 1229 417 117" 64 58 98 -58 63 -19 102 -46
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Yield Balance After
Year Field Size Crop Goal Fertilizer Recs® Nutrients Applied? Balance After Recs> Removal®
N P.0Os [ KO N P.Os [ KO N P.0Os [ KO P05 | KO
Acres /Acre Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A

2016 6 7.0|Grass pasture, maint 3l 1227 417 117° 64 58 98 -58 80 -19 132 -46
Total |6 488 164| 468| 279| 244| 415
2013 7 6.0|Grass pasture, maint 3l 1228 41°| 117" 67 61| 104 -55 20 -13 33 -40
2014 7 6.0|Grass pasture, maint 3l 1228 417 117" 64 58 98 -58 37 -19 63 -46
2015 7 6.0|Grass pasture, maint 3 1228 41R| 117° 83 66| 114 -39 62 -3| 101 -30
2016 7 6.0|Grass pasture, maint 3 12287 41R| 117° 64 58 98 -58 79 -19 131 -46
Total |7 488 164| 468| 278| 243| 414
2013 8 2.0|Grass pasture, maint 6[ 2452 827 234" 67 61| 104 -178 -21| -130 6 -184
2014 8 2.0|Grass pasture, maint 6| 2452 82°| 234°| 138 114 212| -107 32 -22 65 -76
2015 8 2.0|Grass pasture, maint 6[ 2452 827 234" 64 58 98| -181 8 -136 68| -190
2016 8 2.0|Grass pasture, maint 6( 2457 g2R”| 2347 64 58 98( -181 -16| -136 71| -190
Total (8 980 328| 936| 333| 291 512
2013 9 3.3|Grass pasture, maint 6f 2452 822 234R| 109 80| 139| -136 -2 -95 25| -149
2014 9 3.3|Grass pasture, maint 6[ 2452 827 234" 64 58 98| -181 -24| -136 28| -190
2015 9 3.3|Grass pasture, maint 6[ 2452 827 234R| 229 184 352 -16| 102| 118| 157 64
2016 9 3.3|Grass pasture, maint 6[ 2452 827 234R| 107 77| 133] -138 97 17 179 -91
Total |9 980 328| 936| 509| 399 722
2013 10 10.4|Grass pasture, maint 6[ 2457 g2R”| 2347 69 57 98| -176 -25| -136 2| -190
2014 10 10.4|Grass pasture, maint 6[ 2452 827 234" 64 58 98| -181 -24| -136 5[ -190
2015 10 10.4|Grass pasture, maint 6f 2452 827 234R| 229 184 352 -16| 102| 118| 134 64
2016 10 10.4|Grass pasture, maint 6[ 2452 827 234" 78 64| 109| -167 84 -7 143| -115
Total (|10 980 328| 936| 440| 363 657
2013 11 7.0|Grass pasture, maint 6[ 2457 g2R”| 2347 98 74| 129| -147 -8| -105 19| -159
2014 11 7.0|Grass pasture, maint 6( 2457 g2R”| 2347 64 58 98( -181 -24| -136 22| -190
2015 11 7.0|Grass pasture, maint 6[ 2452 827 234" 90 78| 138| -155 -4 -96 45| -150
2016 11 7.0|Grass pasture, maint 6[ 2452 827 234" 97 73| 126| -148 -9 -108 63| -162
Total (|11 980 328| 936| 349| 283 491
2013 12 10.5|Grass pasture, maint 6( 2457 g2R”| 2347 67 61| 104| -178 -21| -130 6| -184
2014 12 10.5|Grass pasture, maint 2457 828 234" 77 64| 109| -168 -18| -125 15| -179
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Yield Balance After
Year Field Size Crop Goal Fertilizer Recs® Nutrients Applied? Balance After Recs> Removal®
N P.0Os [ KO N P.Os [ KO N P.0Os [ KO P05 | KO
Acres /Acre Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A

2015 12 10.5|Grass pasture, maint 2459 828 234" 64 58 98( -181 -24| -136 18| -190
2016 12 10.5|Grass pasture, maint 6[ 2457 g2R”| 2347 64 58 98( -181 -24| -136 21| -190
Total (|12 980| 328| 936( 272| 241 409
2013 13 11.5|Grass pasture, maint 6| 2452 827 234" 80 71| 125 -165 -11| -109 16| -163
2014 13 11.5|Grass pasture, maint 6( 2457 g2R”| 2347 133| 111| 204 -112 29 -30 72 -84
2015 13 11.5|Grass pasture, maint 6( 2457 g2R”| 2347 64 58 98( -181 5| -136 75| -190
2016 13 11.5|Grass pasture, maint 6| 2457 g2R”| 2347 64 58 98( -181 -19| -136 78| -190
Total (13 980| 328| 936| 341| 298| 525
2013 14 9.0|Grass pasture, maint 6[ 2452 827 234" 89 76| 138| -156 -6 -96 21| -150
2014 14 9.0|Grass pasture, maint 6[ 2452 827 234" 90 69| 119| -155 -13| -115 35| -169
2015 14 9.0|Grass pasture, maint 6( 2457 g2R”| 2347 64 58 98( -181 -24| -136 38| -190
2016 14 9.0|Grass pasture, maint 6( 2457 g2R”| 2347 64 58 98( -181 -24| -136 41| -190
Total (14 980 328| 936( 307| 261 453
2013 15 4.3|Grass pasture, maint 6[ 2452 827 234" 56 51 87| -189 -31| -147 -4 -201
2014 15 4.3|Grass pasture, maint 6[ 2452 827 234R| 229 184 353 -16| 102 119| 129 65
2015 15 4.3|Grass pasture, maint 6| 2452 827 234" 97 73| 126] -148 93 11( 147 -97
2016 15 4.3|Grass pasture, maint 6( 2457 g2R”| 2347 64 58 99( -181 69| -124f 150 -189
Total (15 980 328| 936| 446| 366 665
2013 16 2.9|Grass pasture, maint 6[ 2452 827 234" 67 61| 104 -178 -21| -130 6 -184
2014 16 2.9|Grass pasture, maint 6[ 2452 82°| 234R| 128 106( 197| -117 24 -37 57 -91
2015 16 2.9|Grass pasture, maint 6[ 2452 827 234" 64 58 99| -181 0| -135 60| -189
2016 16 2.9|Grass pasture, maint 6[ 2452 827 234" 64 58 99| -181 -24| -135 63| -189
Total (16 980 328| 936| 323| 283 499
2013 17 12.5|Grass pasture, maint 6| 2452 g2R| 234R| 221| 177| 341 -24 95| 107( 122 53
2014 17 12.5|Grass pasture, maint 6f 2452 822 234R| 109 92| 168| -136| 105 41| 159 -67
2015 17 12.5|Grass pasture, maint 6[ 2452 827 234" 82 65| 111} -163 88 -82|| 169| -177
2016 17 12.5|Grass pasture, maint 6[ 2452 827 234" 94 88| 159| -151 94 -75| 202| -129
Total (17 980 328| 936| 506| 422 779
2013 18 5.6|Grass pasture, maint 6 2457 g2R”| 2347 90 84| 138| -155 2 -96 29| -150
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Yield Balance After
Year Field Size Crop Goal Fertilizer Recs® Nutrients Applied? Balance After RecsS Removal®
N P.0Os [ KO N P.Os [ KO N P.0Os [ KO P05 | KO
Acres /Acre Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A

2014 18 5.6|Grass pasture, maint 2459 828 234" 90 84| 138| -155 4 -96 58| -150
2015 18 5.6|Grass pasture, maint 2459 828 2347 90 84| 138| -155 6 -96 87| -150
2016 18 5.6|Grass pasture, maint 6[ 2452 827 234" 90 84| 138| -155 8 -96| 116| -150
Total (18 980 328| 936| 360| 336 552
2013 19 9.5|Grass pasture, maint 6( 2457 g2R”| 2347 90 84| 138| -155 2 -96 29| -150
2014 19 9.5|Grass pasture, maint 6( 2457 g2R”| 2347 90 84| 138| -155 4 -96 58| -150
2015 19 9.5|Grass pasture, maint 6( 2457 g2R”| 2347 90 84| 138| -155 6 -96 87| -150
2016 19 9.5|Grass pasture, maint 6( 2457 g2R”| 2347 90 84| 138| -155 8 -96|( 116| -150
Total |19 980 328| 936| 360| 336 552
2013 20 9.2|Grass pasture, maint 6[ 2452 827 234" 90 84| 138| -155 2 -96 29| -150
2014 20 9.2|Grass pasture, maint 6( 2457 g2R”| 2347 90 84| 138| -155 4 -96 58| -150
2015 20 9.2|Grass pasture, maint 6( 2457 g2R”| 2347 90 84| 138| -155 6 -96 87| -150
2016 20 9.2|Grass pasture, maint 6[ 2457 g2R”| 2347 90 84| 138| -155 8 -96|( 116| -150
Total |20 980| 328| 936| 360| 336 552
2013 21 6.1|Grass pasture, maint 6| 2452 827 234" 80 74| 122 -165 -8| -112 19| -166
2014 21 6.1|Grass pasture, maint 6| 2452 827 234" 80 74| 122 -165 -8| -112 38| -166
2015 21 6.1|Grass pasture, maint 6( 2457 g2R”| 2347 80 74| 122| -165 -8| -112 57| -166
2016 21 6.1|Grass pasture, maint 6( 2457 g2R”| 2347 80 74| 122| -165 -8| -112 76| -166
Total |21 980| 328| 936| 320| 296 488
2013 22 9.4|Grass pasture, maint 3 122R7| 417| 1177 60 54 90 -62 13 -27 26 -54
2014 22 9.4|Grass pasture, maint 3l 1228 41°| 117®° 60 54 90 -62 26 -27 52 -54
2015 22 9.4|Grass pasture, maint 3l 1228 41°| 117®° 60 54 90 -62 39 -27 78 -54
2016 22 9.4|Grass pasture, maint 3 12287 41R| 117° 40 36 60 -82 34 -57 86 -84
Total |22 488 164| 468| 220| 198| 330
2013 23 14.8|Grass pasture, maint 3 12227 417| 117"R 60 54 90 -62 13 -27 26 -54
2014 23 14.8|Grass pasture, maint 3 1227 417| 1177 60 54 90 -62 26 -27 52 -54
2015 23 14.8|Grass pasture, maint 3l 1228 41°| 117®° 60 54 90 -62 39 -27 78 -54
2016 23 14.8|Grass pasture, maint 3l 1228 41°| 117®° 40 36 60 -82 34 -57 86 -84
Total |23 488 164| 468| 220| 198| 330
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Yield Balance After
Year Field Size Crop Goal Fertilizer Recs® Nutrients Applied? Balance After Recs> Removal*
N P.0Os [ KO N P.Os [ KO N P.0Os [ KO P.0Os | KO
Acres /Acre Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A |[ Lb/A | Lb/A
2013 24 9.5|Grass pasture, maint 3 12287 41R| 117° 60 54 90 -62 13 -27 26 -54
2014 24 9.5|Grass pasture, maint 3 1228 41R| 117F 60 54 90 -62 26 -27 52 -54
2015 24 9.5|Grass pasture, maint 3l 1228 417 117®° 60 54 90 -62 39 -27 78 -54
2016 24 9.5|Grass pasture, maint 3l 1228 417 117®° 40 36 60 -82 34 -57 86 -84
Total [24 488 164| 468| 220| 198| 330
2013 25 5.2|Grass pasture, maint 3 12287 41R| 117° 60 54 90 -62 13 -27 26 -54
2014 25 5.2|Grass pasture, maint 3 1228 41R| 117F 60 54 90 -62 26 -27 52 -54
2015 25 5.2|Grass pasture, maint 3 1228 41R| 117° 60 54 90 -62 39 -27 78 -54
2016 25 5.2|Grass pasture, maint 3l 1228 41°| 117®° 40 36 60 -82 34 -57 86 -84
Total |25 488 164| 468| 220 198| 330
2013 26 17.5|Grass pasture, maint 3 1228 41R| 117° 60 54 90 -62 13 -27 26 -54
2014 26 17.5|Grass pasture, maint 3 1228 41R| 117° 60 54 90 -62 26 -27 52 -54
2015 26 17.5|Grass pasture, maint 3 1227 41R| 117° 60 54 90 -62 39 -27 78 -54
2016 26 17.5|Grass pasture, maint 3 1228 41R| 117° 40 36 60 -82 34 -57 86 -84
Total |26 488 164| 468| 220 198| 330
2013 27 8.0|Grass pasture, maint 6| 2452 827 234" 58 52 88| -187 -30| -146 -3| -200
2014 27 8.0|Grass pasture, maint 6( 2457 g2R”| 2347 58 52 88| -187 -30| -146 -3| -200
2015 27 8.0|Grass pasture, maint 6( 2457 g2R”| 2347 58 52 88| -187 -30| -146 -3| -200
2016 27 8.0|Grass pasture, maint 6[ 2457 g2R”| 2347 39 35 58| -206 -47| -176 -20| -230
Total |27 980 328| 936( 213| 191 322
Field Nutrient Balance (Non-manure-spreadable Area)
Yield Balance After
Year Field Size Crop Goal Fertilizer Recs® Nutrients Applied? Balance After RecsS Removal®
N P.0Os [ KO N P.Os [ KO N P.0Os [ KO P.Os | KO
Acres /Acre Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A |[ Lb/A | Lb/A
2013 1 0.3|Grass pasture, maint 6[ 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
2014 1 0.3|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
2015 1 0.3|Grass pasture, maint 6[ 2452 827 234"° 0 0 0 -245 -82| -234 -55| -288
2016 1 0.3|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
Total |1 980 328| 936 0 0 0
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Yield Balance After
Year Field Size Crop Goal Fertilizer Recs® Nutrients Applied? Balance After RecsS Removal®
N P.0Os [ KO N P.Os [ KO N P.0Os [ KO P05 | KO
Acres /Acre Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A

2013 2 0.4|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
2014 2 0.4|Grass pasture, maint 6[ 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
2015 2 0.4|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2016 2 0.4|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
Total |2 980 328| 936 0 0 0
2013 8 0.5|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
2014 8 0.5|Grass pasture, maint 6| 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
2015 8 0.5|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
2016 8 0.5|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
Total (8 980 328| 936 0 0 0
2013 9 0.2|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
2014 9 0.2|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
2015 9 0.2|Grass pasture, maint 6[ 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
2016 9 0.2|Grass pasture, maint 6[ 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
Total |9 980 328| 936 0 0 0
2013 10 0.1|Grass pasture, maint 6| 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2014 10 0.1|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
2015 10 0.1|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
2016 10 0.1|Grass pasture, maint 6[ 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
Total |10 980 328| 936 0 0 0
2013 15 0.7|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2014 15 0.7|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2015 15 0.7|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
2016 15 0.7|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
Total (15 980 328| 936 0 0 0
2013 16 0.6|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2014 16 0.6|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2015 16 0.6|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2016 16 0.6|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
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Yield Balance After
Year Field Size Crop Goal Fertilizer Recs® Nutrients Applied? Balance After RecsS Removal®
N P.0Os [ KO N P.Os [ KO N P.0Os [ KO P05 | KO
Acres /Acre Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A

Total (16 980| 328| 936 0 0 0
2013 17 1.5|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2014 17 1.5(Grass pasture, maint 6| 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2015 17 1.5(Grass pasture, maint 6| 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2016 17 1.5(Grass pasture, maint 6( 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
Total (17 980 328| 936 0 0 0
2013 18 0.4|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2014 18 0.4|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2015 18 0.4|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2016 18 0.4|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
Total (18 980 328| 936 0 0 0
2013 19 0.5|Grass pasture, maint 6[ 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
2014 19 0.5|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2015 19 0.5|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2016 19 0.5|Grass pasture, maint 6| 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
Total (19 980 328| 936 0 0 0
2013 20 0.3|Grass pasture, maint 6[ 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
2014 20 0.3|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
2015 20 0.3|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
2016 20 0.3|Grass pasture, maint 6[ 2452 828 234" 0 0 0 -245 -82| -234 -55| -288
Total |20 980 328| 936 0 0 0
2013 21 0.9|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 Off -245 -82| -234 -55| -288
2014 21 0.9|Grass pasture, maint 6[ 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
2015 21 0.9|Grass pasture, maint 6( 2457 g2R”| 2347 0 0 off -245 -82| -234 -55| -288
2016 21 0.9|Grass pasture, maint 6[ 2452 827 234" 0 0 0 -245 -82| -234 -55| -288
Total |21 980 328| 936 0 0 0
2013 22 0.6|Grass pasture, maint 3 1228 41R| 117° 0 0 off -122 -41| -117 -28| -144
2014 22 0.6|Grass pasture, maint 1229 417 117" 0 0 off -122 -41| -117 -28| -144
2015 22 0.6|Grass pasture, maint 1229 417 117" 0 0 off -122 -41| -117 -28| -144
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Yield Balance After
Year Field Size Crop Goal Fertilizer Recs® Nutrients Applied? Balance After Recs> Removal®
N P.0Os [ KO N P.Os [ KO N P.0Os [ KO P05 | KO
Acres /Acre Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A | Lb/A || Lb/A | Lb/A

2016 22 0.6|Grass pasture, maint 3l 1227 417 117° 0 0 off -122 -41| -117 -28| -144
Total |22 488 164| 468 0 0 0
2013 23 0.7|Grass pasture, maint 3l 1228 41°| 117" 0 0 o] -122 -41| -117 -28| -144
2014 23 0.7|Grass pasture, maint 3l 1228 417 117" 0 0 o] -122 -41| -117 -28| -144
2015 23 0.7|Grass pasture, maint 3 1228 41R| 117° 0 0 off -122 -41| -117 -28| -144
2016 23 0.7|Grass pasture, maint 3 12287 41R| 117° 0 0 off -122 -41| -117 -28| -144
Total |23 488 164| 468 0 0 0
2013 24 1.0|Grass pasture, maint 3 122R7| 417| 117"R 0 0 0 -122 -41| -117 -28| -144
2014 24 1.0|Grass pasture, maint 3l 1222 41°| 117" 0 0 o] -122 -41| -117 -28| -144
2015 24 1.0|Grass pasture, maint 3l 1228 41°| 117" 0 0 o] -122 -41| -117 -28| -144
2016 24 1.0|Grass pasture, maint 3 1228 41R| 117° 0 0 off -122 -41| -117 -28| -144
Total [24 488 164| 468 0 0 0
2013 25 0.3|Grass pasture, maint 3 122R7| 417| 117"R 0 0 0] -122 -41| -117 -28| -144
2014 25 0.3|Grass pasture, maint 3 122R7| 417| 117"R 0 0 0 -122 -41| -117 -28| -144
2015 25 0.3|Grass pasture, maint 3l 1228 41°| 117" 0 0 o] -122 -41| -117 -28| -144
2016 25 0.3|Grass pasture, maint 3 122% 41°| 117" 0 0 o] -122 -41| -117 -28| -144
Total |25 488 164| 468 0 0 0
2013 26 0.5|Grass pasture, maint 3l 1227 417 117° 0 0 off -122 -41| -117 -28| -144
2014 26 0.5|Grass pasture, maint 3 122R7| 417| 1177 0 0 0] -122 -41| -117 -28| -144
2015 26 0.5|Grass pasture, maint 3 122R7| 417| 1177 0 0 0] -122 -41| -117 -28| -144
2016 26 0.5|Grass pasture, maint 3l 1228 41°| 117®° 0 0 o] -122 -41| -117 -28| -144
Total |26 488 164| 468 0 0 0
2013 |CAFO 7.1|Other 0 0 0
2014 |CAFO 7.1|Other 0 0 0
2015 |CAFO 7.1|Other 0 0 0
2016 |CAFO 7.1|Other 0 0 0
Total [CAFO 0 0 0 0 0 0
2013 |Wetland (1) 2.0|Other 0 0 0
2014 |Wetland (1) 2.0|Other 0 0 0
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Yield

Balance After

Year Field Size Crop Goal Fertilizer Recs® Nutrients Applied? Balance After Recs> Removal*

N P20s | KO N P20s | KO N P20s | KO P20s | KO

Acres /Acre Lb/A | Lb/A | Lb/A |[ Lb/A | Lb/A [ Lb/A |[ Lb/A | Lb/A | Lb/A || Lb/A | Lb/A
2015 |Wetland (1) 2.0|Other 0 0 0
2016 |Wetland (1) 2.0|Other 0 0 0
Total [Wetland (1) 0 0 0 0 0 0
2013 |Wetland (2) 1.6[Other 0 0 0
2014 |Wetland (2) 1.6[Other 0 0 0
2015 |Wetland (2) 1.6[Other 0 0 0
2016 |Wetland (2) 1.6[Other 0 0 0
Total |Wetland (2) 0 0 0 0 0 0

1 Fertilizer Recs are the crop fertilizer recommendations. The N rec accounts for any N credit from previous legume crop.

2 Nutrients Applied are the nutrients expected to be available to the crop from that year's manure applications plus nutrients from that year's commercial fertilizer
applications and nitrates from irrigation water. With a double-crop year, the total nutrients applied for both crops and the year's balances are listed on the second crop's

line.

3 For N, Nutrients Applied minus Fertilizer Recs for indicated crop year. Also includes amount of residual N expected to become available that year from prior years'
manure applications. For P,Os and K,0, Nutrients Applied minus Fertilizer Recs through the indicated crop year, with positive balances carried forward to subsequent

years. Negative values indicate a potential need to apply additional nutrients.

4 Nutrients Applied minus amount removed by harvested portion of crop through the indicated year. Positive balances are carried forward to subsequent years.

9 Indicates a custom fertilizer recommendation in the Fertilizer Recs column.

% Indicates in the Balance After Recs N column that the legume crop is assumed to utilize some or all of the supplied N.
T Indicates in the Balance After Recs N column that the value includes residual N expected to become available that year from prior years' manure applications.
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Table 6-8. Projected P and K Levels*

P Level at P Level at

Start of Excess P,0s5 End of K Level at Excess K,O | K Level at
Plan Applied Plan Start of Plan Applied End of Plan

Field ID (ppm) (Ibs) (ppm) (ppm) (Ibs) (ppm)
1 7 8 7 270 96 258
2 4 118 10 402 125 418
3 7 102 12 195 118 210
4 4 -24 3 186 138 169
5 4 71 8 186 -19 184
6 4 80 8 186 19 184
7 7 79 11 195 -19 193
8 4 -16 3 402 1136 385
9 4 97 9 402 17 404
10 4 84 8 402 7 401
11 7 -9 7 195 108 182
12 4 -24 3 186 136 169
13 4 -19 3 186 -136 169
14 7 -24 6 195 136 178
15 4 69 7 402 124 387
16 4 -24 3 402 135 385
17 7 94 12 270 75 261
18 7 8 7 270 -96 258
19 4 8 4 402 96 390
20 7 8 7 195 .96 183
21 4 -8 4 186 112 172
22 4 34 6 186 -57 179
23 7 34 9 195 -57 188
24 4 34 6 402 -57 395
25 7 34 9 270 -57 263
26 7 34 9 270 -57 263
27 7 -47 5 270 -176 248
CAFO NA NA NA NA NA NA
Wetland (1) NA NA NA NA NA NA
Wetland (2) NA NA NA NA NA NA

*Projected levels include only planned manure applications.
Allen Ranch NMP 218




Table 6-9. Plan Nutrient Balance (Manure-spreadabl e Area)

N P,Os K,0

(Lbs) (Lbs) (Lbs)
Total Manure Nutrients on Hand at Start of Plan! 118 63 127
Total Manure Nutrients Collected? 95,606 59,479 102,667
Total Manure Nutrients Imported3 0 0 0
Total Manure Nutrients Exported4 0 0 0
Total Manure Nutrients on Hand at End of Plan® 111 59 119
Total Manure Nutrients Applied® 95,705 59,300 101,938
Available Manure Nutrients Applied’ 67,542 59,300 101,938
Commercial Fertilizer Nutrients Applied® 0 0 0
Available Nutrients Applied9 67,542 59,300 101,938
Nutrient Utilization Potential10 164,683 55,170 193,766
Nutrient Balance of Spreadable Acres1l” -97,141 4,130 -91,828
Average Nutrient Balance per Spreadable Acre per Yearl2* -118 5 -111

1. Values indicate total manure nutrients present in storage(s) at the beginning of the plan.

2. Values indicate total manure nutrients collected on the farm.

3. Values indicate total manure nutrients imported onto the farm.

4. Values indicate total manure nutrients exported from the farm to an external operation.

5. Values indicate total manure nutrients present in storage(s) at the end of plan.

6. Values indicate total nutrients present in land-applied manure. Losses due to rate, timing and method of application are not
included in these values.

7. Values indicate available manure nutrients applied on the farm based on rate, time and method of application. These values
are based on the total manure nutrients applied (row 6) after accounting for state-specific nutrient losses due to rate, time and
method of application.

8. Values indicate nutrients applied as commercial fertilizers and nitrates contained in irrigation water.

9. Values are the sum of available manure nutrients applied (row 7) and commercial fertilizer nutrients applied (row 8).

10. Values indicate nutrient utilization potential of crops grown. For N the value generally is based on crop N recommendation
for non-legume crops and crop N uptake or other state-imposed limit for N application rates for legumes. P,Os and K,O values
generally are based on fertilizer recommendations or crop removal (whichever is greatest).

11. Values indicate available nutrients applied (row 9) minus crop nutrient utilization potential (row 10). Negative values
indicate additional nutrient utilization potential and positive values indicate over-application.

12. Values indicate average per acre nutrient balance. Values are calculated by dividing nutrient balance of spreadable acres
(row 11) by the number of spreadable acres in plan and by the length of the plan in years. Negative values indicate additional
average per acre nutrient utilization potential and positive values indicate average per acre over-application.

* Non-trivial, positive values for N indicate that the plan was not properly developed. Negative values for N indicate additional
nutrient utilization potential which may or may not be intentional. For example, plans that include legume crops often will not
utilize the full N utilization potential for legume crops if manure can be applied to non-legume crops that require N for optimum
yield. Positive values for P,Os and/or K;O do not necessarily indicate that the plan was not developed properly. For example,
producers may be allowed to apply N-based application rates of manure to fields with low soil test P values or fields with a low
potential P-loss risk based on the risk assessment tool used by the state. Negative values for P,Os and KO indicate that
planned applications to some fields are less than crop removal rates.
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Plan Nutrient Balance (Non-manure-spreadable Area)

N P,0s K;O

(Lbs) (Lbs) (Lbs)
Commercial Fertilizer Nutrients Applied® 0 0 0
Nutrient Utilization Potential? 7,785 2,608 7,441
Nutrient Balance of Non-spreadable Acres3” -7,785 -2,608 -7,441
Average Nutrient Balance per Non-spreadable Acre per Year4” -96 -32 -92

1. Values indicate nutrients applied as commercial fertilizers and nitrates contained in irrigation water.

2. Values indicate nutrient utilization potential of crops grown based on crop fertilizer recommendations.

3. Values indicate commercial fertilizer nutrients applied (row 1) minus crop nutrient utilization potential (row 2). Negative
values indicate additional nutrient utilization potential and positive values indicate over-application.

4. Values indicate average per acre nutrient balance. Values are calculated by dividing nutrient balance of non-spreadable
acres (row 3) by number of non-spreadable acres in plan. Negative values indicate additional average per acre nutrient
utilization potential and positive values indicate average per acre over-application.

* Non-trivial, positive values for N indicate that the plan was not properly developed. Negative values for N indicate additional
nutrient utilization potential which may or may not be intentional. Positive values for P,Os and/or K,O do not necessarily
indicate that the plan was not developed properly. For example, multiple year applications may have been planned during the
final plan year(s) and these nutrients will not be utilized by crops in the current plan. Negative values for P,Os and K,O indicate
that applications to some fields may have been delayed to allow the producer to apply the nutrients in accordance with their

fertilization schedule.
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Table 6-10. Manure Inventory Annual Summary

Manure Source Plan Period On Hand Total Total Total Total Total Total On Hand | Units
at Start of | Generated | Imported [ Trans- Applied Exported | Trans- at End of
Period ferred In ferred Out Period
Tank Oct '12 - Sep '13 0 129,800 0 0 129,800 0 0 0|Gal
Solids Storage Barn Oct '12 - Sep '13 5 150 0 0 153 0 0 2|Ton
Livestock Oct '12 - Sep '13 0 923,640 0 0 923,640 0 0 0|Gal
All Sources (liquid) Oct'12 - Sep '13 0| 1,053,440 0 0| 1,053,440 0 0 0|Gal
All Sources (solid) Oct '12 - Sep '13 5 150 0 0 153 0 0 2[Ton
Tank Oct '13 - Sep '14 0 129,800 0 0 129,800 0 0 0[Gal
Solids Storage Barn Oct'13 - Sep '14 2 150 0 0 149 0 0 2|Ton
Livestock Oct'13 - Sep '14 0 923,640 0 0 923,640 0 0 0|Gal
All Sources (liquid) Oct '13 - Sep '14 0| 1,053,440 0 0| 1,053,440 0 0 0|Gal
All Sources ( solid) [Oct'13 - Sep '14 2 150 0 0 149 0 0 2|Ton
Tank Oct '14 - Sep '15 0 129,800 0 0 129,800 0 0 0|Gal
Solids Storage Barn Oct '14 - Sep '15 2 150 0 0 149 0 0 4|Ton
Livestock Oct '14 - Sep '15 0 923,640 0 0 923,640 0 0 0|Gal
All Sources (liquid) Oct '14 - Sep '15 0| 1,053,440 0 0| 1,053,440 0 0 0|Gal
All Sources (solid) Oct '14 - Sep '15 2 150 0 0 149 0 0 4|Ton
Tank Oct '15 - Sep '16 0 129,800 0 0 129,800 0 0 0[Gal
Solids Storage Barn Oct '15 - Sep '16 4 150 0 0 149 0 0 5|Ton
Livestock Oct'15 - Sep '16 0 923,640 0 0 923,640 0 0 0|Gal
All Sources (liquid) Oct '15 - Sep '16 0| 1,053,440 0 0| 1,053,440 0 0 0|Gal
All Sources (solid) Oct '15 - Sep '16 4 150 0 0 149 0 0 5|Ton
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Section 7. Feed Management

An imbalance of a whole-farm nutrient balance @atlto a lack of nutrients to meet production goals
or an excess of nutrients that can contributedegradation of water and air resources. Develogaing
good feed management program can help to minirhzetfects from a lack or excess of nutrients
being available to meet production goals.

Usually animal diets are formulated to feed enoagtnients to meet the animal’s needs with a little
extra thrown in just to make sure their needs age Adjusting the diets of animals to more closely
meet their needs can reduce nitrogen and phospbkgausted from the animal by 5 to 30%. One ways
to adjust animal diets is to group animals by dgescand weight so diets can be formulated for each
animal group rather than using one formulationalbage and weight classes which can lead to excess
nutrients being excreted from most of the aninfather ways to reduce excess nutrients from being
excreted from animals is to adjust dietary formolad for climatic conditions, minimize feed wastela
process feeds so the animal can absorb and retamahthe nutrients being fed.

A competent feed management specialist should beutted before any changes to dietary
formulations are made. A feed management specaaishelp analyze the nutrient content of dietary
formulations and suggest ways to minimize over ifegdutrients and assess the effects of any changes
made to dietary formulations.

Contact your local Oregon State University (OSUj)dasion office for help in locating a feed

management specialist to consult with in deterngmitnat changes can be made to dietary formulations
for your farm.
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Section 8. Other Utilization Options
This nutrient management plan was developed baséaeomaximum number of animals Allen Ranch

plans to have on farm over the next 4 to 5 yehlis.other utilization options are needed for the
maximum number of animals planned for the ranch.

Allen Ranch NMP 225



Allen Ranch NMP 226



Section 9. Operation, Maintenance, and Recordkeenm

This plan should be review annually to insure duaately describes the Allen Ranch operation arlld wi
need revision if any of the following conditionscoc:

Additions or changes to land application areasdestribed in this plan,

Any changes to maximum annual manure applicatiesra

Any changes to the maximum amount of nitrogen arasphorus applied to the crop land fields,
Any changes in the crops grown on the fields winea@ure applied,

Any changes to the manure handling system not ibestcin this plan,

Any changes that are likely to increase the riskitbgen and phosphorus transport to surface or
ground waters.

QA WNE

Soil sampling of all fields shall be conducted aimum of once every four years according to this
state’s guidance. Any laboratory certified by state shall be used to analyze the soil samples.
Nutrient values of manure shall be determined altybg laboratory testing prior to land application

Whenever the manure storage capacity is less bearetjuired amount, manure removal and land
application shall be initiated and conducted ordalls suitable for land application. Manure shatl
be applied to saturated, frozen, or snow-coveredrgt unless the potential risk for runoff is mirzel
as described above. Liquid manure shall not béexppt rates that exceed the infiltration ratehef
soil, and the amount being applied shall not exd¢bednoisture-holding capacity of the soil profie
the time of application.

Records will be maintained by documenting the dctata at which nutrients were applied compared to
the recommended and planned rates. The recordsdiiiate the reasons for difference in application
rates. Records will include:

* Soil test results and recommendations for nutiagpmiications.

* Quantities, analysis and sources of all nutriepfdiad.

» Dates and methods of nutrient applications.

* Crops planted, planting and harvest dates, yieldd,crop residues removed.

* Results of water, plant, and organic by-productyasis

» Dates of review and person performing review, awmmendations that resulted from review.

Prior to transferring manure, litter or processteaster to other persons, the livestock or poultry
operation shall provide the recipient of the manlitter or process wastewater with the most curren
nutrient analysis. The operators shall analyze thanure at least annually. Records of transbedl
include the date, recipient name and address, gmbx@mate amount of manure, litter or process
wastewater that is transferred to another pergtords shall be maintained for five years. Exampl
record-keeping forms for land application can henfibat the end of this section.

Equipment for application of nutrients will be ¢atited on an annual basis. Manure and fertilizér wi
be uniformly applied to soils. Manure and ferglizpplication equipment will be calibrated to deti
within 10 percent of the planned rate. Calibratidthe solid manure box spreader should follow the
procedures outlined in applicable state of fedguadlance. To determine the application rate, the
producer must divide the weight of the manure ctdlé on a tarp by the area covered.

Fertilizer and organic by-product storage facisitghall be protected from weather and accidental
leakage or spillage. Workers shall be protectethfand avoid unnecessary contact with chemical
fertilizer and organic by-products. Protection ddanclude the use of personal protective equipment
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when working with nutrients. Extra caution musttélkeen when handling ammonia sources of nutrients,
or when dealing with organic wastes stored in utilsgad enclosures.

The proper disposal of material generated by cteanutrient application equipment shall be
accomplished. Excess material should be colleateldstored or field-applied in an appropriate manne
Excess material should not be applied on areagybfgotential risk for runoff or leaching.

See Section 2.3, Operation Area Practices startimgn page 15 and Section 4.4, Land Treatment
Area Practices starting on page 47 for Operation ath Maintenance guidance for individual
practices.
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CAFO
RECORDKEEPING
CALENDAR

2012

SMALL AND MEDIUM CAFOs

Name of Operat ion




JANUARY 2012

INSPECTIONS

Waterlines

Stormwater diversion devices
Liquid manure storage facility depth
Manure application equipment

oooo

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

MANURE APPLICATION AND MANURE EXPORTATION RECORDS

Sunday Monday Tuesday Wednesday | Thursday Friday Saturday
1 2 3 4 5 6 7
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

8
Location

Type

Method

Volume

Total N

Total P

Exported volume

9
Location

Type

Method
Volume
Total N
Total P

Exported volume

10 11 12 13
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

14
Location

Type

Method
Volume
Total N
Total P

Exported volume
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15 16 17 18 19 20 21
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method
Meth-
od Volume Volume Volume Volume Volume Volume
Vol- Total N Total N Total N Total N Total N Total N
ume Total P Total P Total P Total P Total P Total P
Total N Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume
22 23 24 25 26 27 28
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method
Meth-
od Volume Volume Volume Volume Volume Volume
Vol- Total N Total N Total N Total N Total N Total N
ume Total P Total P Total P Total P Total P Total P
Total N Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume
Total P
29 30 31
Location Location Location
Type Type Type
" " " REMINDER
Method Method
:ﬁfth' Volume Volume All manure applications must be done in accordance with
your Animal Waste Management Plan. Review your farm’s
Vol- Total N Total N approved AWMP to determine appropriate manure
ume Total P Total P application areas and buffer widths for this time of year.
Total N Exported volume Exported volume
Total P

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.
Book values can be found in your Animal Waste Management Plan or at the back of the calendar.

Allen Ranch



FEBRUARY 2012

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

INSPECTIONS
Q Woaterlines
Q Stormwater diversion devices
Q Liquid manure storage facility depth
Q Manure application equipment
MANURE APPLICATION AND MANURE EXPORTATION RECORDS
Sunday Monday Tuesday Wednesday | Thursday Friday Saturday
1 2 3 4
Location Location Location Location
All liquid manure storage facilities must be Method Method Method Method
operated in a manner to maintain the designed Volume Volume Volume Volume
freeboard. Consult your Animal Waste Total N Total N Total N Total N
Management Plan to determine the o o o o
appropriate freeboard for your manure Total P Total P Total P Total P

storage facility.

Exported volume

Exported volume

Exported volume

Exported volume

5 6 7

Location Location Location

Type Type__ |Type

Method Method Method

Volume Volume Volume

Total N Total N Total N

Total P Total P Total P

Exported volume Exported volume Exported volume

8 9 10 11
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume
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12
Location

Type

Method
Volume
Total N
Total P

Exported volume

13
Location

Type

Method
Volume
Total N
Total P

Exported volume

14
Location

Type

Method
Volume
Total N
Total P

Exported volume

15 16 17
Location Location Location
Type Type Type
Method Method Method
Volume Volume Volume
Total N Total N Total N
Total P Total P Total P

Exported volume

Exported volume

Exported volume

18
Location

Type

Method
Volume
Total N
Total P

Exported volume

19
Location

Type

Method
Volume
Total N
Total P

Exported volume

20
Location

Type

Method
Volume
Total N
Total P

Exported volume

21
Location

Type

Method
Volume
Total N
Total P

Exported volume

22 23 24
Location Location Location
Type Type Type
Method Method Method
Volume Volume Volume
Total N Total N Total N
Total P Total P Total P

Exported volume

Exported volume

Exported volume

25
Location

Type

Method
Volume
Total N
Total P

Exported volume

26
Location

Type

Method
Volume
Total N
Total P

Exported volume

27
Location

Type

Method
Volume
Total N
Total P

Exported volume

28
Location

Type

Method
Volume
Total N
Total P

Exported volume

29
Location

Type

Method
Volume
Total N
Total P

Exported volume

REMINDER

Complete the Annual Report and

return to ODA by

March 15, 2012.

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.
Book values can be found in your Animal Waste Management Plan or at the back of the calendar.
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MARCH 2012

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

INSPECTIONS
Q Woaterlines
Q Stormwater diversion devices
Q Liquid manure storage facility depth
Q Manure application equipment
MANURE APPLICATION AND MANURE EXPORTATION RECORDS
Sunday Monday Tuesday Wednesday | Thursday Friday Saturday
1 2 3
Location Location Location
Type Type Type
REMINDER
Method Method Method
Annual Report is due March 15th! Volume Volume Volume
Total N Total N Total N
Manure application to saturated soil is prohibited. ole ole ore
Total P Total P Total P

Determine soil saturation status before application.

Exported volume

Exported volume

Exported volume

4 5 6 7 8 9 10

Location Location Location Location Location Location Location
Type_ (Type___ (Type___ [Type Type Type Type

Method Method Method Method Method Method Method

Volume Volume Volume Volume Volume Volume Volume

Total N Total N Total N Total N Total N Total N Total N

Total P Total P Total P Total P Total P Total P Total P

Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume
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11
Location

Type

Method
Volume
Total N
Total P

Exported volume

12
Location

Type

Method
Volume
Total N
Total P

Exported volume

13
Location

Type

Method
Volume
Total N
Total P

Exported volume

14
Location

Type

Method
Volume
Total N
Total P

Exported volume

15 ANNUAL REPORT DUE

16

Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

17
Location

Type

Method
Volume
Total N
Total P

Exported volume

18
Location

Type

Method
Volume
Total N
Total P

Exported volume

19
Location

Type

Method
Volume
Total N
Total P

Exported volume

20
Location

Type

Method
Volume
Total N
Total P

Exported volume

21
Location

Type

Method
Volume
Total N
Total P

Exported volume

22 23
Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

24
Location

Type

Method
Volume
Total N
Total P

Exported volume

25
Location

Type

Method
Volume
Total N
Total P

Exported volume

26
Location

Type

Method
Volume
Total N
Total P

Exported volume

27
Location

Type

Method
Volume
Total N
Total P

Exported volume

28
Location

Type

Method
Volume
Total N
Total P

Exported volume

29 30
Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

31
Location

Type

Method
Volume
Total N
Total P

Exported volume

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.
Book values can be found in your Animal Waste Management Plan or at the back of the calendar.
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APRIL 2012

INSPECTIONS

Waterlines

Stormwater diversion devices
Liquid manure storage facility depth
Manure application equipment

oooo

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

MANURE APPLICATION AND MANURE EXPORTATION RECORDS

Sunday Monday Tuesday Wednesday | Thursday Friday Saturday
1 2 3 4 5 6 7
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

8
Location

Type

Method
Volume
Total N
Total P

Exported volume

9
Location

Type

Method
Volume
Total N
Total P

Exported volume

10
Location

Type

Method
Volume
Total N
Total P

Exported volume

11 12 13 14
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume
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15
Location

Type

Method
Volume
Total N
Total P

Exported volume

16
Location

Type

Method
Volume
Total N
Total P

Exported volume

17
Location

Type

Method
Volume
Total N
Total P

Exported volume

18 19 20
Location Location Location
Type Type Type
Method Method Method
Volume Volume Volume
Total N Total N Total N
Total P Total P Total P

Exported volume

Exported volume

Exported volume

21
Location

Type

Method
Volume
Total N
Total P

Exported volume

22
Location

Type

Method
Volume
Total N
Total P

Exported volume

23
Location

Type

Method
Volume
Total N
Total P

Exported volume

24
Location

Type

Method
Volume
Total N
Total P

Exported volume

25 26 27
Location Location Location
Type Type Type
Method Method Method
Volume Volume Volume
Total N Total N Total N
Total P Total P Total P

Exported volume

Exported volume

Exported volume

28
Location

Type

Method
Volume
Total N
Total P

Exported volume

29
Location

Type

Method
Volume
Total N
Total P

Exported volume

30
Location

Type

Method
Volume
Total N
Total P

Exported volume

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.

REMINDER

All manure applications must be done in accordance with your
Animal Waste Management Plan. Review your farm’s approved AWMP to determine

appropriate manure application areas and buffer widths for this time of year.

Book values can be found in your Animal Waste Management Plan or at the back of the calendar.
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MAY 2012

INSPECTIONS

oooo

Waterlines

Stormwater diversion devices
Liquid manure storage facility depth
Manure application equipment

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

MANURE APPLICATION AND MANURE EXPORTATION RECORDS

Sunday Monday Tuesday Wednesday | Thursday Friday Saturday
1 2 3 4 5
Location Location Location Location Location
Type Type Type Type Type
Method Method Method Method Method
Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P
Exported volume Exported volume Exported volume Exported volume Exported volume
6 7 8 9 10 11 12
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume
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13 14
Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

15 16 17 18
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

19
Location

Type

Method
Volume
Total N
Total P

Exported volume

20 21
Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

22 23 24 25
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

26
Location

Type

Method
Volume
Total N
Total P

Exported volume

27 28
Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

29 30 31
Location Location Location
Type Type Type
Method Method Method
Volume Volume Volume
Total N Total N Total N
Total P Total P Total P

Exported volume

Exported volume

Exported volume

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.

REMINDER

Changes made to your
operation may require
changes to be made to your
Animal Waste Management
Plan. Contact your local
Livestock Water Quality
Specialist with questions.

Book values can be found in your Animal Waste Management Plan or at the back of the calendar.
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JUNE 2012

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

INSPECTIONS
Q Woaterlines
Q Stormwater diversion devices
Q Liquid manure storage facility depth
Q Manure application equipment
MANURE APPLICATION AND MANURE EXPORTATION RECORDS
Sunday Monday Tuesday Wednesday | Thursday Friday Saturday
1 2
Location Location
Type Type
REMINDER " "
Method Method
All manure application equipment must be calibrated. Volume Volume
Consult your Animal Waste Management Plan for more information about
. . . L. . Total N Total N
calibrating manure application equipment.
Total P Total P

CAFO fees are due June 30th, 2012.

Exported volume

Exported volume

3 4 5 6 7 8 9

Location Location Location Location Location Location Location

Type Type__ |Type___ [Type Type Type Type

Method Method Method Method Method Method Method

Volume Volume Volume Volume Volume Volume Volume

Total N Total N Total N Total N Total N Total N Total N

Total P Total P Total P Total P Total P Total P Total P

Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume
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10 11
Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

12
Location

Type

Method
Volume
Total N
Total P

Exported volume

13 14 15
Location Location Location
Type Type Type
Method Method Method
Volume Volume Volume
Total N Total N Total N
Total P Total P Total P

Exported volume

Exported volume

Exported volume

16
Location

Type

Method
Volume
Total N
Total P

Exported volume

17 18
Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

19
Location

Type

Method
Volume
Total N
Total P

Exported volume

20 21 22
Location Location Location
Type Type Type
Method Method Method
Volume Volume Volume
Total N Total N Total N
Total P Total P Total P

Exported volume

Exported volume

Exported volume

23
Location

Type

Method
Volume
Total N
Total P

Exported volume

24 25
Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

26
Location

Type

Method
Volume
Total N
Total P

Exported volume

27 28 29
Location Location Location
Type Type Type
Method Method Method
Volume Volume Volume
Total N Total N Total N
Total P Total P Total P

Exported volume

Exported volume

Exported volume

30
Location

Type

Method
Volume
Total N
Total P

Exported volume

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.

Book values can be found in your Animal Waste Management Plan or at the back of the calendar.
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JULY 2012

INSPECTIONS

Waterlines
Stormwater devices
Liquid manure storage facility depth
Manure application equipment

oooo

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

MANURE APPLICATION AND MANURE EXPORTATION RECORDS

Sunday Monday Tuesday Wednesday | Thursday Friday Saturday
1 2 3 4 5 6 7
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

8
Location

Type

Method

Volume

Total N

Total P

Exported volume

9
Location

Type

Method
Volume
Total N
Total P

Exported volume

10
Location

Type

Method
Volume
Total N
Total P

Exported volume

11 12 13 14
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume
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15 16 17 18 19 20 21

Location Location Location Location Location Location Location

Type Type__ |Type___ |Type Type Type Type

Method Method Method Method Method Method Method

Volume Volume Volume Volume Volume Volume Volume

Total N Total N Total N Total N Total N Total N Total N

Total P Total P Total P Total P Total P Total P Total P

Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume
22 23 24 25 26 27 28

Location Location Location Location Location Location Location

Type Type . |Type___ |Type Type Type Type

Method Method Method Method Method Method Method

Volume Volume Volume Volume Volume Volume Volume

Total N Total N Total N Total N Total N Total N Total N

Total P Total P Total P Total P Total P Total P Total P

Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume
29 30 31

Location Location Location

Type Type_ |Type

Method Method Method REMINDER

Volume Volome_______ Volume_____ Manage liquid manure storage facilities to ensure these facilities
Total N Total N Total N are operating at design capacity. Woody vegetation growing on
roral p Tatal Tatal top of a liquid manure storage facility is unacceptable.
Exported volume Exported volume Exported volume

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.
Book values can be found in your Animal Waste Management Plan or at the back of the calendar.
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AUGUST 2012

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

INSPECTIONS
Q Woaterlines
Q Stormwater diversion devices
Q Liquid manure storage facility depth
Q Manure application equipment
MANURE APPLICATION AND MANURE EXPORTATION RECORDS
Sunday Monday Tuesday Wednesday | Thursday Friday Saturday
1 2 3 4
Location Location Location Location
Type Type Type Type
REMINDER Method Method Method Method
Wet weather is a few months away. Volume Volume Volume Volume
Prepare manure equipment Total N Total N Total N Total N
for manure application. Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

5 6 7

Location Location Location

Type Type__ |Type

Method Method Method

Volume Volume Volume

Total N Total N Total N

Total P Total P Total P

Exported volume Exported volume Exported volume

8 9 10 11
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume
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12 13
Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

14 15 16 17
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

18
Location

Type

Method
Volume
Total N
Total P

Exported volume

19 20
Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

21 22 23 24
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

25
Location

Type

Method
Volume
Total N
Total P

Exported volume

26 27
Location Location
Type Type
Method Method
Volume Volume
Total N Total N
Total P Total P

Exported volume

Exported volume

28 29 30 31
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.

Book values can be found in your Animal Waste Management Plan or at the back of the calendar.
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SEPTEMBER 2012

INSPECTIONS

Waterlines

Stormwater diversion devices

Liquid manure storage facility depth
Manure application equipment

oooo

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

MANURE APPLICATION AND MANURE EXPORTATION RECORDS

Sunday Monday Tuesday Wednesday | Thursday Friday Saturday

2 3 4 5 6 7 1 Location
Location Location Location Location Location Location Type

Method
Type Type | Type Type Type Type Volume

Total N
Method Method Method Method Method Method Total P
Volume Volume Volume Volume Volume Volume Exported volume____
Total N Total N Total N Total N Total N Total N T8 Location

ype

Total P Total P Total P Total P Total P Total P Method

Volume
Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume Total N

Total P

Exported volume
9 10 11 12 13 14 15
Location Location Location Location Location Location Location
Type Type___ |Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume Exported volume Exported volume

Exported volume

Exported volume

Exported volume

Exported volume
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16
Location

Type

Method

Volume

Total N

Total P

Exported volume

17
Location

Type

Method
Volume
Total N
Total P

Exported volume

18
Location

Type

Method
Volume
Total N
Total P

Exported volume

19 20 21 22
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

23
Location

Type

Method

Volume

Total N

Total P

Exported volume

24
Location

Type

Method
Volume
Total N
Total P

Exported volume

25
Location

Type

Method
Volume
Total N
Total P

Exported volume

26 27 28 29
Location Location Location Location
Type Type Type Type
Method Method Method Method
Volume Volume Volume Volume
Total N Total N Total N Total N
Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

30
Location

Type

Method

Volume

Total N

Total P

Exported volume

Soil samples for the entire farm must be completed every five years.
It is recommended that 20 percent of your farm be sampled each year.

REMINDER

Check your Animal Waste Management Plan for more information about soil sampling.

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.
Book values can be found in your Animal Waste Management Plan or at the back of the calendar.
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OCTOBER 2012

INSPECTIONS

oooo

Waterlines

Stormwater diversion devices
Liquid manure storage facility depth
Manure application equipment

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

MANURE APPLICATION AND MANURE EXPORTATION RECORDS

Sunday Monday Tuesday Wednesday | Thursday Friday Saturday
1 2 3 4 5 6
Location Location Location Location Location Location
Type Type Type Type Type Type
Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P
Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume
7 8 9 10 11 12 13
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume
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14 15 16 17 18 19 20
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

21 22 23 24 25 26 27
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

28 29 30 31

Location Location Location Location

Type Type Type Type

yp yp yp yp REMINDER

Method Method Method Method

Volume Volume Volume Volume Empty and prepare your manure storage
facilities for winter.

Total N Total N Total N Total N In addition, make sure all gutters and

Total P Total P Total P Total P downspouts are functional.

Exported volume

Exported volume

Exported volume

Exported volume

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.
Book values can be found in your Animal Waste Management Plan or at the back of the calendar.

Allen Ranch




NOVEMBER 2012

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

INSPECTIONS
O Woaterlines
Q Stormwater diversion devices
Q Liquid manure storage facility depth
Q Manure application equipment
MANURE APPLICATION AND MANURE EXPORTATION RECORDS
Sunday Monday Tuesday Wednesday | Thursday Friday Saturday
1 2 3
Location Location Location
Type Type Type
REMINDER
Method Method Method
All manure applications must be done in Volume Volume Volume
accordance with your Animal Waste Management Plan.
) , Total N Total N Total N
Review your farm’s AWMP to
Total P Total P Total P

determine manure application areas and buffer widths.

Exported volume

Exported volume

Exported volume

4 5 6 7 8 9 10

Location Location Location Location Location Location Location
Type_ (Type___ (Type___ [Type Type Type Type

Method Method Method Method Method Method Method

Volume Volume Volume Volume Volume Volume Volume

Total N Total N Total N Total N Total N Total N Total N

Total P Total P Total P Total P Total P Total P Total P

Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume
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11 12 13 14 15 16 17
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

18 19 20 21 22 23 24
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

25 26 27 28 29 30
Location Location Location Location Location Location
Type Type Type Type Type Type
Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.
Book values can be found in your Animal Waste Management Plan or at the back of the calendar.
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DECEMBER 2012

INSPECTIONS

Waterlines

Stormwater diversion devices
Liquid manure storage facility depth
Manure application equipment

oooo

In the event of a discharge, contact your local Livestock Water
Quality Specialist or ODA at (503)986-4699 within 24 hours.

MANURE APPLICATION AND MANURE EXPORTATION RECORDS

Sunday Monday Tuesday Wednesday | Thursday Friday Saturday

2 3 4 5 6 7 1 Location
Location Location Location Location Location Location Type

Method
Type Type Type Type Type Type Volume

Total N
Method Method Method Method Method Method ToT:I p
Volume Volume Volume Volume Volume Volume Exported volume_____
Total N Total N Total N Total N Total N Total N T8 Location

ype

Total P Total P Total P Total P Total P Total P Method

Volume
Exported volume Exported volume Exported volume Exported volume Exported volume Exported volume Total N

Total P

Exported volume
9 10 11 12 13 14 15
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume
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16 17 18 19 20 21 22
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

23 24 25 26 27 28 29
Location Location Location Location Location Location Location
Type Type Type Type Type Type Type
Method Method Method Method Method Method Method
Volume Volume Volume Volume Volume Volume Volume
Total N Total N Total N Total N Total N Total N Total N
Total P Total P Total P Total P Total P Total P Total P

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

Exported volume

30 31
Location Location
Type Type
Method Method REMINDER
Volume Volume
All records must be retained for
Total N Total N five years.
Total P Total P

Exported volume

Exported volume

NOTE: When calculating the amount of nutrients applied CAFOs may use book values.
Book values can be found in your Animal Waste Management Plan or at the back of the calendar.
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ESTIMATION OF NITROGEN AND PHOSPHOURS FOUND IN ANIMAL MANURE

TOTAL NITROGEN TOTAL P20s

BEEF!

Dry lot (Ib/ton of manure) 14 9
POULTRY!

Layer (liquid) (Ib/1,000 gallons) 57 51

Layer (solid) (Ib/ton of manure) 37 55

Broiler (Ib/ton of manure) 75 27
SWINE'

Liquid (Ib/1,000 gallons) 39 34

Solid (Ib/ton of manure) 17 20
DAIRY?

Dry stack (Ibs/ton of manure) 10 10

Separated solids (Ib/ton of manure) 5 2

Reception tank (Ib/ 1,000 gallons) 20 7

Storage pond (Ib/acre-inch) 135 30
EQUINE3

Solid (Ib/ton of manure) 9 6

! Values for manure are based on “Determining Crop Available Nutrients from Manure” (G1335).
2 Values for dairy manure are based on “Dairy Manure as a Fertilizer Source” (EM8586).
3 Values for manure are based on “Fertilizing with Manure” (PNW 0533).
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This page is to assist you locating specific information about your farm in your Animal Waste Management Plan.

Information for this page must come directly from your approved AWMP.

Buffer Width/Setback
Date Buffer Width Field
Date Buffer Width Field
Exceptions/Notes:
Winter Application Area
Location/Field
Typical Manure Application Period
Time frame
Date manure storage facilities will be prepared for winter storage
Liquid storage facilities Solid storage facilities
Date Date
Last time manure application equipment was calibrated
Liquid manure application equipment Solid manure application equipment
Date Date

Allen Ranch



NOTES:
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This calendar has been designed to help document information that is required by the CAFO permit. This calendar is not
a replacement of the CAFO permit. A copy of the CAFO permit can be found online at:
http: //www.oregon.gov/ODA /NRD /docs/pdf /2009cafopermit.pdf

SUMMARY OF REQUIRED INSPECTIONS:

ITEMS FREQUENCY

Storm water diversion devices, run-off diversion structures, animal waste storage
structures and devices channeling contaminated storm water to waste water and Periodically
manure storage and containment structures.

Water lines, including drinking water or cooling water lines. Periodically

Equipment used for land application of manure, litter or process waste water. Periodically when equipment is in use

Liquid impoundments for manure and process waste water. Periodically

SUMMARY OF RECORDKEEPING REQUIREMENTS:

® Date, amount and nutrient loading of manure, litter or process ® Total Nitrogen and Phosphorus applied to each field.

waste water applied to each field. ® Total amount of manure or waste water transferred or exported
®  Method of manure application. to other persons.

If you have any questions about the CAFO Program, please contact your local Livestock Water Quality Specialist or
CAFO Program Manager, Wym Matthews, at (503) 986-4792.

AREA LIVESTOCK WATER QUALITY SPECIALIST PHONE NUMBER
Armando Macias (503) 842-6278
Charlene Troost (503) 986-4780
Ken Vial (503) 986-6468
Chris Anderson (541) 660-9611
Maria Snodgress (541) 969-6679
Ron Jones (541) 889-4042
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Table 9-1. Crop Records

Field Crop Planting |[Hybrid or Variety| Pop- Crop Tillage and Harvest Yield/
Date ulation | Residue Dates Date Acre
Planted | (%) (1)

(1) Percent residue cover left after planting

Allen Ranch NMP 229



Table 9-2. Manure Application Records

App.
#

Field

Date

Manure Source

Equipment

Days to
Incorp.

Rate/A
Gal or Ton

Loads

Total
Applied
Gal or Ton

Acres
Cov.

OO |IN[oO(O|R|W[IN|F

=
o

=
=

=
N

=y
w

H
N

[iny
(6}
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Custom Application Records

App.
#

Hauler's Name

@)

Ground
Cover %

)

Soil
Condition

@)

Air
Temp.
()]

Wind
Speed
®)

Wind
Dir.
(6)

Weath-
er

@)

Rain
Before

8

Rain
After
%)

Notes/Comments

OO |IN[([o|jO|B|W[IN]|F

=
o

=
=

=
N

=
w

H
N

15

(1) Name or initials of the person who applied the manure.
(2) Percent residue or ground cover at time of application.

(3) Soil condition at time of application: Dry, Firm, Wet, Muddy, Snow-Covered, Frozen.
(4) Air temperature at time of application.
(5) Wind speed at time of application: Calm (0-2 mph), Light (2-5 mph), Breezy (5-15 mph), Windy (>15 mph).
(6) Wind direction at time of application: N, NE, E, SE, S, SW, W, NW.
(7) Weather condition at time of application: Sunny, Partly Cloudy, Cloudy, Rain, Snow.
(8) Amount of rainfall during the 24 hours prior to application.

(9) Amount of rainfall during the 24 hours after application.

Allen Ranch NMP
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Table 9-3. Commercial Fertilizer and Irrigation Wa

ter Application Records

Field

Date

Analysis

@

Form
Dry or
Liquid

Application Method

Material
Rate/A
Lbs or Gal

Total
Applied
Lbs or Gal

Acres
Cov.

Notes/Comments

(1) With commercial fertilizers, enter the analysis in the form of N-P,Os-K,0 (examples: anhydrous ammonia is 82-0-0,
diammonium phosphate is 18-46-0). With irrigation water, enter the nitrate concentration in ppm.

Allen Ranch NMP
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Table 9-4. Manure Exports off the Farm

Manure Source

Date

Amount
Gal or Ton

Receiving Operation

Address

Contact

Phone

Allen Ranch NMP
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Table 9-5. Manure Imports onto the Farm

Manure's Animal Date Amount Originating Address Contact Phone
Type and Form Gal or Ton Operation
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Table 9-6. Internal Transfers of Manure

Manure Source

Date

Amount
Gal or Ton

Manure Destination

Purpose of Transfer

Allen Ranch NMP
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Table 9-7. Inspection/Monitoring Records

Date

Activity Description

Operator/
Inspector

Activity Data

Allen Ranch NMP
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Section 10. References

10.1 Publications

Crop Fertilizer Recommendations

"Pastures," OSU FG63, Jan 2000 (west); "Irrigated Clover-Grass Pastures," OSU FG21, May 1983 (east)
http://extension.oregonstate.edu/catalog/details.php?sortnum=0134&name=Fertilizer+Guides

Manure Application Setback Features/Distances

CAFO General Permit #1
http://oregon.gov/ODA/NRD/docs/pdf/cafo_gnlpmt.pdf

Waste Utilization 633 Operation and Maintenance Worksheet
http://efotg.nrcs.usda.gov/references/public/OR/633om.doc
Manure Nutrient Availability
Waste Utilization Jobsheet 633 OR-JS, Oregon USDA-NRCS, May 2003
http://efotg.sc.egov.usda.gov/references/public/OR/633js042707.pdf
Phosphorus Assessment

"Agronomy Technical Note No. 26: The Phosphorus Index," Oregon NRCS, June 2008
ftp://ftp-fc.sc.egov.usda.gov/OR/Technical_Notes/Agronomy/Agronomy?26.pdf

Agricultural Phosphorus Management Using the Oregon/Washington Phosphorus Indexes
http://eesc.orst.edu/agcomwebfile/edmat/em8848-e.pdf

Practice Standards
Oregon NRCS Nutrient Management Standard (590), May 2008

http://efotg.nrcs.usda.gov/references/public/OR/590std.doc

Water Quality/Quantity

Oregon NRCS Water Quality Technical Note No. 1: Water Quality Indicator Tools, October 2000

ftp://ftp-fc.sc.egov.usda.gov/OR/Technical_Notes/Water%20Quality/WaterQual01.pdf
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10.2 Software and Data Sources

MMP Version

MMP 0.3.1.0

MMP Plan File

AllenRanch.mmp
6/29/2012 1:21:16 PM

MMP Initialization File for Oregon 10/4/2011
MMP Soils File for Oregon 8/29/2011
Phosphorus Assessment Tool 2010.09.30
NRCS Conservation Plan(s) n/a
RUSLEZ2 Library n/a
RUSLE2 Database n/a

Allen Ranch NMP
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Appendix A

Permits
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CAFO NPDES General Permit #01-2009
Expiration Date: May 31, 2014

OREGON CONFINED ANIMAL FEEDING OPERATION
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
GENERAL PERMIT NUMBER 01-2009

State of Oregon
Department of Agriculture
Natural Resources Division
and
Department of Environmental Quality
Water Quality Division

In compliance with the provisions of Oregon ReviStdtutes (ORS) Chapter 468B,
Oregon Administrative Rules (OAR) Chapter 603, Bivh 74,
The Federal Water Pollution Control Act as Amen(@Eue Clean Water Act),
Title 33 United States Code, Section 1251 et sexl,
The National Pollutant Discharge Elimination Syst@NPDES) program.

Until this permit expires, is modified, or revokegmbrmittees who have properly obtained coverageiutiis permit are authorized to
discharge to waters of the state in accordancetivilspecial and general conditions the follow.

4?1/ JMNillapa

Neil Mullahe L
Administfator Administrator
Natural Resources Division Water Quality Division
Oregon Department of Agriculture Oregon Department of Environmental Quality
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CAFO NPDES General Permit #01-2009
Expiration Date: May 31, 2014

Page 2 of 24
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S2.J. Setback ReqUIreMeNnt REQUIFEMENT. e eeeeeieeiaaaaiiitieiteeieeeeeeeeaaaaaas e s s aa e nnnnbbeeeeeseeeeeeeeaeas 10
S2.K. Manure, Litter, or Process Waste Water ST ..........ccccuuuiiiiiiiiiiiieie e 11
S2.1.  Proper Disposal Of Other Wastes ..o e e e e e e e e e e e 11
S3.  ANIMAL WASTE MANAGEMENT PLAN ..ottt ottt ettt e ba e snnee e snees 12
S3.A. Animal Waste Management Plan (AWMP) Implatagon and Compliance .................c..vueeees 12
S3.B. AWMP Submittal and Public Notice
S3.C AWMP EIBMENLS ...ttt et e e e e e ettt e e e e e e aaaaaaaaaeeaaeas
S3.D. AWMP Updates and ChANQES ....... . ceeee ittt e e e e e e e e e e e e e e e e eeneeeeeeeeeees
S4. MONITORING, INSPECTION, RECORDKEEPING, AND REPORTING REQUIREMENTS....... 16
S4.A. MONItONNG REQUITEMENTS .....eeiiiiit ettt ettt et e e e e e e e e e e e e e e e e s aae b bee e e e eeeeaaeaaaaaaaaaeasaaaaaaannns 16
S4.B. INSPECLION REGUIFEMENTS ....ciiiiiiiiieieie ettt ettt e e e e e e e e e e e bbb e e e e eeeeaaaaaaaaaaaaaesaaaannns 17
S4.C. Record Keeping and Availability ReqUIrenSent...........cccuuuuuiiiiiiiiieeeiee e 17
S4.D. Reporting REGUINTEMENTS ... ... ettt e e et e e e e e e e e e e e e e ebab e e e e e eeeeaaaaaaaaaaaaaesaaaanns 18
SV o Ao [ 11T o F= U \Y To] a1 7o {1 o [P PP U UUU U RPN 19
GENERAL CONDITIONS
G1. Noncompliance reporting rEQUIFEMENES ......ccoivvierirrieeiiiieeiiree e e sree s s e e e e s e e snre e e snnneeesnreeees 20
G2. Additional reporting requirements [40 CFRRBUL(L)] ...eveiirreeinrieeiiieie it sree e 20
G3. Duty to cOmMPIY[40 CFR 8122.24(@)]... . ceccmtereesuereiitireeaiuueeesnsueeasntereessanasssseeeasssressnsseeessseseesnseeesaseeeans 21
G4. Compliance with other IaWs and StAIULES .. .vveviiiieeeee e e i e e 2.2
G5. Property rights [40 CFR 8122.41(Q)] - xeeeeveeereeresarereaarureessueeesseeeasanssssesesssseeessseessmsseeessseeessnseees 22
Lo T B 1013V (o T (= T=To] o] |2 PP PUPURRPR ORI 22
G7. Need to halt or reduce activity not a deded® CFR 8122.41(C)] -wueeeerrreriiaaaaaaaiiemmmeeiieiiieeeeeee e e e e e 22
G8. Duty to mitigate [40 CFR §122.41(d)] . e ersreeeeiueeeiatreeeaaiieeeaaiteeeateeasaseesaseeassassessasseeassseessssseeesns 2.2
G9. Proper operation and maintenance [40 CFR.GIPE)] ........uuuuuriiiiiiiiiiiiiiiee e 22
L KO =T 4 01 A= Tex 1o PP UPUPURPPR ORI 22
G11. Change of OWNEIShIP OF CONIOI ...ttt ettt e e e e e eeeeaaaaaaaeeas 22
G12. Duty to provide information [40 CFR 8122.40(N........couuiiiiiiiiiee e 22
G13. Inspection and entry [40 CFR 8122.41()]aueu et ureeiauereairreeiieeeesteeeessserssnseeeessneeesasseeesnssesessseessnseeeanns 23
G14. Monitoring and records [40 CFR §122.40()]....uuuteeetiiiieiie ettt e et e e st e e e s e e e e e e 23
G15. Signatory requirement [40 CFR §122. 21 (K)Juuw«tveteeetiiutueieeeaiiiiiiteeeesitieeaeeesitieeeeesssnsieeeeesesneneeeeeeennnees 23
G16. Bypass [40 CFR 8122.41(IM)].......uueeammmmmneeessereesssnneessnreessseeesssseessanssssssesnsseeesasesesnssesesnseeessnseeeans 23
G17. UPSEL[40 CFR 8L22.40(1N)] - tuteeiuereeimmmameessreeesserassseeeaasteeesssseeesassesaassesesasseessnsssessssesesassseesssseeesssees 24

Allen Ranch NMP



CAFO NPDES General Permit #01-2009
Expiration Date: May 31, 2014
Page 3 of 24

DEFINITIONS

1. “25-year, 24-hour rainfall event” means an everthwi probable recurrence interval of once in twdivy years as
defined by the National Weather Service in TecHrifaer Number 40, “Rainfall Frequency Atlas of thated
States,” May 1961, or equivalent regional or statefall probability information developed from shsource.

2. "40 CFR means Title 40 of the Code of Federal Ra@mns (2008).

3. “Animal waste management plan” or “AWMP” means i@tten document containing the minimum elements
necessary to manage manure, litter, and process waser from operations covered by this permiadnordance with
the terms and conditions of this permit. See SB.@2, for specific plan elements.

4. "CAFO’ or “Confined animal feeding operation” asfided in OAR 603-074-0010(3) and OAR 340-051-00}0(2
means:

(&) The concentrated confined feeding or holding ofrai$ or poultry, including but not limited to hoysattle,
sheep, or swine feeding areas, dairy confinemeasaslaughterhouse or shipping terminal holdimgpe
poultry and egg production facilities and fur farms
() Inbuildings or in pens or lots where the surfaae been prepared with concrete, rock or fibrougnzt

to support animals in wet weather; or
(i)  That have wastewater treatment works; or
(i) That discharge any wastes into waters of the state;

(b) An animal feeding operation that is subject to tafjon as a concentrated animal feeding operatiwayant to

40 CFR 8122.23.

5. “Director” means the director of the State of Gredpepartment of Environmental Quality and the Depant of
Agriculture or their authorized designee(s).

6. “Discharge” when used without qualification meas tdischarge of a pollutant.” “Discharge of a ptdint” is
defined at 40 CFR 8§122.2.

7. “Frozen soil” means soil that has a soil tempegatfr 32 F (or @ C) or less in 3 continuous inches of the top twelve
(12) inches of sail.

“Groundwater” means water in a saturated zondratusn beneath the surface of land or below a sanfeater body.

9. “Manure” means manure or other material (e.g., begjccompost, litter, feed waste, silage leachate, materials
such as feed or silage) that comes into contabt manure.

10. “Medium confined animal feeding operation” mearmafined animal feeding operation that meets thmahn
numbers specified in any of the following categseri& state medium confined animal feeding operasamly
required to apply for this permit if it confines fmore than four (4) months and has a waste wataral facility or
disposal system for welr dry wastes. (Se€able 1: CAFOs Requiring Permit Coverage
(a) 200 to 699 mature dairy cattle, whether milked rgr, d
(b) 300 to 999 veal calves;

(c) 300 to 999 cattle other than mature dairy cowseal ealves. Cattle includes but is not limited éiférs, steers,
bulls and cow/calf pairs;

(d) 750 to 2,499 swine each weighing 55 pounds or more;

(e) 3,000 to 9,999 swine each weighing less than 5hg&u

(H 150 to 499 horses;

(g) 3,000 to 9,999 sheep or lambs;

(h) 16,500 to 54,999 turkeys;

(i) 9,000 to 29,999 laying hens or broilers, if therapien uses waste water control facilities for weiste;

() 37,500 to 124,999 chickens (other than laying heht)e operation uses waste water control faesifor wet
waste;

(k) 25,000 to 81,999 laying hens, if the operation du#use waste water control facilities for wet teas

(I) 10,000 to 29,999 ducks if the operation does netweste water control facilities for wet waste; or

(m) 1,500 to 4,999 ducks if the operation uses wasterveantrol facilities for wet waste.

(n) For other animal types, ODA will determine the agpiate animal numbers by comparing the operatché
most similar animal type listed above.
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11. “New source” means any building, structure, fagilor installation from which there is or may b&décharge of
pollutants,” the construction of which commencetApril 14, 2003.

12. “Overflow” means the discharge of manure or processte water resulting from the filling of wasteteraor manure
storage structures beyond the point at which neemuanure, process waste water, or storm water&€aomtained by
the structure.

13. “Person” is defined at OAR 603-074-0010(13).

14. “Point source” is defined at 40 CFR §122.2.

15. “Pollutant” is defined in 40 CFR §122.2.

16. “Pollution” or “water pollution” as defined in OR&8B.005(5).

17. “Process waste water” or “process wastes” as defateOAR 603-074-0010(17) and OAR 603-051-0010(2ans
water directly or indirectly used in the operatafrthe CAFO for any or all of the following: spitie or overflow from
animal or poultry watering systems; washing, clegrar flushing pens, barns, manure pits, or oth&F@Q facilities;
direct contact swimming, washing, or spray coolbfiginimals; or dust control. Process waste wat@racess wastes
also includes any water that comes into contadt aity raw materials, products, or byproducts inclgananure,
litter, feed, milk, eggs, or bedding.

18. “Production area” as defined at OAR 603-074-001p&r&1 OAR 603-051-0010(3) means that part of a CAlkD
includes the animal confinement area, the manorage area, the raw materials storage area, anatste
containment areas. The animal confinement areades! but is not limited to open lots, housed fetsdlots,
confinement houses, stall barns, free stall banilkrooms, milking centers, cowyards, barnyardsdiv&tion pens,
walkers, animal walkways, and stables. The manorage area includes but is not limited to lagoouseff ponds,
storage sheds, stockpiles, under house or pitggerdiquid impoundments, static piles, and compggtiles. The raw
materials storage area includes but is not limitefiéed silos, silage bunkers, and bedding materidie waste
containment areas include but are not limited ttisg basins, and areas within berms and divesstbat separate
uncontaminated storm water. Also included in thigniteon of production area is any egg washing gg @rocessing
facility, and any area used in the storage, hagdtieatment, or disposal of animal mortalities.

19. “Saturated soil” means soil with all available pspace filled that has reached its maximum reterdapacity as
defined in “Qualitative Description of Soil Wetng¢Brady, N. and Weil, R., p. 201).

20. “Setback” as defined at 40 CFR 8412.4(b)(1) measyzeaified distance from surface waters or poteotinduits to
surface waters where manure, litter, and processewsater may not be land applied. Examples of siteitb surface
waters include but are not limited to: Open tilelintake structures, sinkholes, and agricultuell heads.

21. “State confined animal feeding operation” meansrioed animal feeding operation with animal nunsteslow
the medium confined animal feeding operation letieds is not designated as a small concentratedarfieeding
operation. A small confined animal feeding operai®only required to apply for this permit if ibefines for more
than for (4) months and has a waste water coraailitfy or disposal system for wet wastes. ($able 1: CAFOs
Requiring Permit Coverage

22. “Vegetative buffer” as defined at 40 CFR 8412.4%b)feans a narrow, permanent strip of dense pexdevegetation
established parallel to the contours of and perigefat to the dominant slope of the field for theposes of slowing
water runoff, enhancing water infiltration, and miizing the risk of any potential nutrients or pd#ints from leaving
the field and reaching surface waters.

23. “Wastes” is defined at ORS 468B.005(9).

24. “Waste storage facilities” means the physical systised for the isolation and retention of proceastes on the
confined animal feeding operation until their uléita utilization.

25. “Waste water control facility” means a “disposatgm” or “treatment works” is defined at ORS 468F(B).
26. “Water” or “waters of the state” is defined at OR&3B.005(10).
27. “Waters of the U.S.” is defined at 40 CFR §122.2.
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1. Pursuant to ORS 468B.200, it is the policy of ttet&of Oregon to protect the quality of groundwated
surface waters of Oregon by preventing animal veafsten discharging into waters of the state. To
implement this policy, ORS 468B.050(1)(d) requitiesst any person who owns or operatesafined animal
feeding operatiofCAFO) listed in S1.A.2 below obtain a permit fré@DA and DEQ. As a result, there is no
state process to certify that a CAFO does not digghor propose to discharge to waters of the atate
permit coverage is required regardless of dischsatateis. Coverage under this general permit isimed|for
all CAFOs listed in SI.A.2 unless application isdador an individual permit or an individual pernst
required by ODA and DEQ.

2. Any person who owns or operates a CAf#i&ined as follows is required by ORS 468B.050(L)ddobtain
coverage under this permit (see Table 1 below forendetail):

(@)

has a waste water control facility or disposal eysfor wetor dry wastes.

(b)

has a waste water control facility or disposal eysfor wetor dry wastes.

(©)

Table 1: CAFOs Requiring Permit Coverage

State small confined animal feeding operatibat confines animals for more than four (4) msrahd
State medium confined animal feeding operati@i confines animals for more than four (4) merahd

Small, medium, or large concentrated animal feedipgrationdefined in 40 CFR §122.23(b).

CONFINED

CONCENTRATED

¢ Confines more than one animal for

more than 4 months on prepared

 Stabled or confined and fed or maintained for tofad5 days or more in any

12-month period

« Crops, vegetation, forage growth, or post-harvesiiues not sustained in
normal growing season in lot or facility

Type of confined surface
animal feeding
operation Small Confined
requiring permit | « Waste water
coverage control facility

or disposal
system for wet

Medium Confined

* Waste water
control facility or
disposal system
for wetor dry

Small Concentrated

« Significant contributor
of pollutants to waters
of the U.S.

» Designated by Directo

Medium Concentrated

 Discharging
pollutants to waters
of the U.S.

[40 CFR 8122.23(b)(6)]

Large Concentrated
[40 CFR 8§122.23(b)(4)]

wastes wastes [40 CFR 8122.23(b)(9)]

mature dairy cows <200 200-699 <200 200-699 >700
veal calves <300 300-999 <300 300-999 >1,000
cattlé <300 300-999 <300 300-999 >1,000
swine> 55 Ibs <750 750-2,499 <750 750-2,499 >2,500
swine < 55 Ibs <3,000 3,000-9,999 <3,000 3,0009,99 >10,000
horses <150 150-499 <150 150-499 >500
sheep or lambs <3,000 3,000-9,999 <3,000 3,00099,99 >10,000
turkeys <16,500 16,500-54,999 <16,500 16,500-54,999 >55,000
chickens, including
';‘y'.”g hens or <9,000 9,000-29,999 <9,000 9,000-29,999 >30,000

roilers w/wet
waste system
laying hens wdry NA 25,000-81,999 <25,000 25,000-81,999 >82,000
waste system
Broiler chickens
w/dry waste NA 37,500-124,999 <37,500 37,500-124,999 >125,000
system
ducks w/other than <10,000 10,000-29,999 <10,000 10,000-29,999 >30,000
wet waste system
ducks w/wet <1,500 1,500-4,999 <1,500 1,500-4,999 5,000
waste system
other animal type As determined by ObA Designated by director. NA NA

YWhether milked or dry
20ther than mature dairy cows or veal calves, cattlides but is not limited to heifers, steerd|sand cow/calf pairs.
3To determine the number of animals that requirenftezoverage, ODA will compare the operation to thest similar animal type in the table.
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3. Any person not wishing to be covered by this pematy apply for an individual permit in accordandéhw
OAR 340-045-0030.

Note: Failure to obtain coverage under this peisrét violation of ORS 468B.050 and 468B.215 exeaspt
provided in S1.F Individual Permit Coverage, p. 7.

S1.B.  Election of Permit Coverage
Any person who owns or operates a CAFO who is @qired to obtain coverage under this permit magtab
be covered by this permit. Any person making sarclelection is subject to all terms and conditiohthe permit
unless and until permit coverage is terminated.

S1.C. Requirements and Schedule to ObtaiRermit Coverage
1. Application for Proposed CAFO
To obtain permit coverage, any person proposingva @AFO that is regulated by this permit (see S1.A
above) or electing to be covered by this permittrsubmit an ODAApplication to RegistefATR) and
Animal Waste Management Plan (AWMP) at least 18@ gaior to the time that the operation commences.
For information on AWMP requirements, see S3, p. 12

2. Future Renewal of General Permit Coverage
To renew general permit coverage, the pemittee suishit a renewal application by the date spectfigd
ODA but no later than the expiration date of tresrpit.

3. ODA will notify the applicant in writing if permitoverage is approved or denied. Permit coverags ooie
begin until this written notice is provided by ODéthe applicant. Written notification will incleda Notice
of Registratiorthat will include the following:

(&) The owner or operator's name;
(b) Facility name and location;
(c) Contact information including mailing address agléphone number;
(d) Effective date of permit coverage;
(e) Maximum number of animals allowed at the faciliyid
(H Regulatory status of the operation.
(i) ODA will use the following classifications for relgiory status:
(1) Large concentrated animal feeding operatamdefined in 40 CFR §122.23(b)(4);
(2) Medium concentrated animal feeding operataandefined in 40 CFR §122.23(b)(6);
(3) Small concentrated animal feeding operatasdefined in 40 CFR 8§122.23(b)(9) and
designated by the director pursuant to ORS 603dDA;
(4) Medium confined animal feeding operatias defined in this permit (#10, p. 3); or
(5) Small confined animal feeding operatias defined in this permit (#21, p. 4).
(i) A small or medium confined animal feeding operatidihbe categorized asoncentratedf:
(1) A discharge to waters of the U.S. occurs that tsalowed by this general permit, and
(2) The operator does not or cannot make the change¢gkssary to prevent such discharge
from recurring to the satisfaction of ODA.

4. Coverage under this permit will be canceled upe@niskuance of an individual permit.

S1.D. General Permit Coverage
1. Consistent with ORS 468B.200, ODA and DEQ develdhéxgeneral permit to prohibit routine discharges
of manure, litter, and process waste water from QAlperations to waters of the state. Dischargesaofure,
litter, or process waste water to waters of thiesdee only expected to occur under extreme weather
conditions and as limited by the conditions of tgseral permit. Further, the general permit oniharizes
the discharge of pollutants resulting from the psses, wastes, and operations that have beeryclearl
identified in the permittee’s AWMP approved by ODA.
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2. This permit does not cover disposal of human wastegaste water control systems that mix human and
animal wastes. Any person owning or operating susiistem must apply to DEQ for coverage under an
individual or general permit issued pursuant to GIB8B.050. This general permit for CAFOs may beduse
in addition to an individual or general permit isdlby DEQ pursuant to ORS 468B.050.

3. Except for any toxic effluent standards and pralihs imposed under section 307 of the federal C\Water
Act (CWA) and groundwater protection requiremersimklished under OAR 340-040, a permittee in
compliance with this permit during its term is ciesed to be in compliance, for purposes of enfioest,
with state water quality laws and relevant sectiointhe CWA, as provided in 40 CFR §122.5. The #jmec
effect of permit compliance on enforcement autlyastset out in OAR 340-045-0080.

S1.E. Request for Cancellation
1. Any permittee may request in writing to ODA thatetage under this permit be cancelled if:

(a) Conditions or standards have changed so that tHeOC Ao longer qualifies for or is required to have
coverage under this permit; or

(b) The CAFO no longer has animals on site and altevst®rage and control facilities have been
decommissioned in accordance with Natural ResouEoeservation Service (NRCS) conservation
practice standard, code 360, entit@dsure of Waste Impoundments (Jan. 20a6y

(c) The permittee certifies that it will not commengeemtion of a CAFO regulated by this permit at the
same location without making a new applicationrémgistration under this general permit and is grdnt
coverage or applies for and is issued an indivigheamit.

2. ODA will respond to the request for cancellationdmynducting a site inspection and a review of the
permittee’s file. ODA will notify the permittee writing of termination of coverage under this peron deny
the request with an explanation of why the request denied.

S1.F.  Individual Permit Coverage
1. When appropriate, the director may require anygrets obtain an individual permit pursuant to OA#03
0033(10). In such cases, the person will be natiftewriting by the director. This written noticallwnclude
the reason why an individual permit is being reedijran application form, the amount of the perest due at
application, and application due date.

2. If coverage under this permit has been obtaineat poithe requirement for an individual permit stipiermit
will remain effective until the individual permi$ issued provided the application for individualrp# was
properly made.

S1.G. Request for Confidentiality
The name and address of an NPDES permit applicgrgranittee, NPDES permit applications (e@DA ATR}
and their attachments (e.g., AWMPSs), NPDES perraitd, NPDES permit discharge data cannot be kept
confidential pursuant to 40 CFR §122.7(b) and (Epr other information, the permittee may reqtiest the
director evaluate claims of confidentiality accowglto the procedures established in ORS 468.095(2).

S1.H. Public Notice and Participation Requément
1. Prior to approving new permit coverage, renewingypiecoverage, or approving proposed substantial
changes to an AWMP, ODA will provide public notiaed participation in Table 2 below.

2. ODA may batch multiple notices as regionally apjiae.

3. Application and permit documents (e QDA ATR renewal application, AWMP) will be available foublic
review at ODA headquarters and appropriate fiefites. If available, electronic copies of docunseawtll be
provided upon request.

4. Public hearings will be scheduled if written regsesr public hearing are received during the comime
period from at least ten persons or from an orgditim or organizations representing at least tesqmes. If a
hearing is scheduled, ODA will provide at leastd2ys notice before the hearing is held. Theipubl
comment period will remain open for additional coemts for at least 7 days after the public hearing.
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Table 2: CAFO Public Notice Requirements

All Operations

Small or Medium

Small, Medium or

Confined Large Concentrated
Permit Action | 1. Receipt of ODA 1. Receipt of renewal 2. Receipt of proposed 3. Receipt of proposed
ATR(Application application substantial change substantial change
to Registey for to small or medium to small or medium,
existing operation confined animal or large
not under permit o feeding operation’s concentrated
new proposed AWMP animal feeding
operation (see S3.D.1, p. 13) operation’'sAWMP
(see S3.D.2, p. 14)
Public (i) Public notice ofa | (i) Public notice of a | (i) Public notice of a | (i) Public notice of a
Participation comment period of comment period of comment period of comment period of
Process at least 35 days at least 35 days at least 14 days at least 35 days

(ii)

(i)

provided as

follows:

* Published in
regional
newspaper;

 Posted on
ODA and
DEQ

websites; and
* Emailed to
interested
parties list
maintained by
ODA.
Opportunity for
public hearing.
See S1.HA4,p. 7.
A written response
to relevant
comments will be
developed by
ODA and made
available to
interested parties.

(ii)

(iii)

provided as

follows:

e Posted on
ODA and
DEQ
websites; and

+ Emailed to
interested
parties list
maintained by
ODA.

Opportunity for

public hearing.

See S1.HA4,p. 7.

A written response

to relevant

comments will be
developed by

ODA and made

available to

interested parties.

(ii)

(i)

provided as

follows:

* Posted on ODA
and DEQ
websites; and

* Emailed to
interested
parties list
maintained by
ODA.

Opportunity for

public hearing. See

S1.H4,p.7.

A written response

to relevant

comments will be
developed by ODA
and made available

to interested parties.

(ii)

(iii)

provided as

follows:

e Posted on ODA
and DEQ
websites; and

+ Emailed to
interested
parties list
maintained by
ODA.

Opportunity for

public hearing. See

S1.H4,p.7.

A written response

to relevant

comments will be

developed by ODA
and made available
to interested parties.

Contents of .
Public Notice | e
Note: Access
to the AWMP
will also be

provided for

public review;
however, not | .

all AWMPs
will be .
available R

electronically.

Name of operation
Name of operator
or owner if
different than
operator, mailing
address, and
telephone number
Physical address g
operation

Type of operation
Number of animalg
proposed

Land Use
Compatibility
Statement (LUCS)

AWMP summary

Name of operation
City, county, and
zip code

Permit registration
number

Type of operation

Name of operation
City, county, and
Zip code

Permit registration
number

Type of operation
Overview of
proposed
substantial change

Name of operation
City, county, and
zip code

Permit registration
number

Type of operation
Overview of
proposed
substantial change

Allen Ranch NMP



CAFO NPDES General Permit #01-2009
Expiration Date: May 31, 2014
Page 9 of 24

S2. DISCHARGE LIMITATIONS AND OPERATING REQUIREMENT S

S2.A. Discharge Limitations
The permittee is prohibited from discharging manliter, or process wastes to surface waters andrgiwaters
of the state, except as allowed in S2.B and S2dJpanvided these discharges allowed in S2.B an@ 88.not
cause or contribute to a violation of state wateliy standards. Discharges to surface water dugset or
bypass are authorized only in accordance with agplé requirements in G16 Bypass [40 CFR §122.41mp3
and G17 Upset [40 CFR §122.41(n)], p. 24.

Types of discharge that are prohibited includedratnot limited to: contaminated runoff from comfiment or
waste accumulation areas; overflow or discharga®s fivaste storage facilities; discharges due to ampr
land application activities from surface drainage§ield tile outlets, discharges due to equipnfaittre; or
leakage or seepage from facilities in the producticea in excess of approved designs.

S2.B. Production Area Limitations
1. For allsmall and mediumonfined animal feeding operatioaadsmall, medium, and large concentrated
animal feeding operationgxcept new source swine, poultry, and Veaje concentrated animal feeding
operations

The permittee is prohibited from discharging manliteer, or process waste water to surface watéthe

statefrom the production area, except when:

(a) Rainfall events cause an overflow of waste managéared storage facilities designed, constructed,
operated, and maintained to contain all manutey liand process waste waters including the
contaminated runoff and direct precipitation fro®%year, 24-hour rainfall event; and

(b) The production area is operated in accordancethilapplicable inspection, maintenance,
recordkeeping, and reporting requirements of thisnit.

2. For new source swine, poultry, and visae concentrated feeding operations
The permittee is prohibited from discharging manliteer, or process waste water to surface watéthe
state.

3. The permittee must properly land apply or otherwiaedle authorized discharges from the production
area in a way that minimizes impacts on surfacemat groundwater of the state and complies wilest
water quality standards.

4. The permittee must not exceed the seepage desamapproved by ODA for waste storage or animal
confinement facilities and seepage to groundwatan these facilities must not violate state grouatiw
quality protection standards.

S2.C. Land Application Limitations
1. When applying manure, litter, and process wastemtatlands, the permittee must apply at agronomic
rates in accordance with the permittee’s ODA-appdo&WMP. Land application areas include land
under the control of the permittee, whether itwsed, rented, or leased, to which manure, litter, o
process waste water from the production area isay be applied.

2. The permittee’s discharges to groundwater duedpasge below the root zone of the crop or by other
means must not violate state groundwater qualibyegtion standards.

3. The permittee is allowed to apply manure, litterpmcess waste water to frozen soil provided:

() Its AWMP addresses such applications [see S3.(.3(j)

(b) Discharge to surface waters and groundwaters ofttite will not occur, except as allowed in S2.B
and S2.C; and

(c) Land applications do not cause or contribute tméation of state water quality standards.
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4. The permittee is prohibited from applying manuitéei, or process waste water to saturated soithudng
rainfall events that are expected to result inrsdal soils or surface runoff. When such a apiitinds a
desired alternative to allowing waste storage astevavater control facilities to overflow (e.g., tan
application to saturated soils to pond waste warsite provides for greater protection of surfaegers than
a direct overflow of a waste storage tank to s@faaters), the land application will be considesiadupset
condition and the permittee must comply with thevsions of G17 Upset [40 CFR §122.41(n)], p. 24.

S2.D. Direct Access by Animals to Surfac&/ater in the Production Area Prohibited
The permittee must prevent direct animal contath surface waters of the state in the productiea arf its
CAFO. Direct animal contact means any situatioerghanimals in the production area have free acessire
allowed to loiter or drop waste in surface watdbstect contact with surface waters by animals astpre or
rangeland is not, by itself, a violation of this'mé.

S2.E. Waste Storage Facilities
1. The permittee must provide adequate storage cgdacisolid and liquid wastes at all times so tiaad
application occurs only during periods when sod areather conditions allow for agronomic applicatand
are in compliance with the Land Application Limitats in Condition S2.C, p. 9 of this permit.

2. The permittee must site, design, construct, opeaaie maintain all waste storage facilities coesistvith the
AWMP. New and modified construction of waste fd@k must be approved in advance and prior to
construction by ODA in conformance with ORS 468B.@hd OARs 340-051 and 603-074.

3. The permittee with &arge concentrated animal feeding operatimust also have depth markers in all surface
liquid impoundments (e.g., lagoons, ponds, tanksjghed to clearly indicate the:
(&) Maximum design volume,
(b) Minimum capacity necessary to contain the 25-y2&#hour rainfall event, including additional
freeboard requirements, and
(c) Depth of manure and process waste water.

S2.F.  Prevention of System Overloading
1. The permittee may not increase the number of asimar 10% or 25 animals, whichever is greatethef
maximum number assigned by ODA in tetice of Registration and General Permit Summariil an
updated plan is approved in writing by ODA (seeBSBWMP Submittal, p. 12, and S3.D AWMP Changes,
p. 13).

2. Animal numbers must not exceed the capacity ofsthste storage facilities.

S2.G. Handling of Animal Mortalities
The permittee must not dispose of animal mortalitreliquid manure or waste water control facibtidnimal
mortalities must be handled in such a way as tegmedischarge of pollutants to surface water ougdwater.

S2.H. Proper Operation and Maintenance
The permittee must at all times properly operatkraaintain all facilities and systems used for pasc
waste water collection, storage and utilizatiord earrect any deficiencies found as soon as passibl

S2.I.  Maintaining Compliance if System Fis

The permittee must control all applications andliisges upon reduction, loss or failure of the eatirage or
utilization facilities until the facilities are reged or an alternative method of storage or atiian is provided.

Allen Ranch NMP



CAFO NPDES General Permit #01-2009
Expiration Date: May 31, 2014
Page 11 of 24
S2.J. Setback Requirement
The permittee must develop a setback for any mechlaapplication of manure, litter, or process \eastater
occurring in the land application area(s) adjatemtny surface waters, open tile intake structisiekholes,
well heads, or other conduits to surface or gronatérs where manure, litter, and other processenmaters
are prohibited. The setback distances must baded in the permittee’s AWMP. Flarge concentrated
animal feeding operatigrihis setback must be 100 feet or as a complialteenative and if demonstrated to the
satisfaction of ODA in the AWMP, the permittee fhelarge concentrated animal feeding operatioay:

1. Establish a 35-foot vegetated buffer where marlifter;, and other process waste waters are praubitr

2. Demonstrate that a setback or vegetated buffestisecessary or may be reduced because implenwntdti
alternative conservation practices or field-speafinditions will provide pollutant reductions egalient or
better than the reductions that would be achiewetthé® 100 foot setback.

S2.K. Manure, Litter, or Process Waste Watr Transfers
1. The permittee retains responsibility of the manlittey, or process waste water until the transfeexport is
completed with the required documentation.

2. The permittee must maintain manure, litter, or pescwaste water transfer or export records asreshby
S4.C.2(d), p. 17.

3. Prior to transferring manure, litter, or processt®avater to other persons, the permittee witdrge
concentrated animal feeding operatiotust provide the recipient of manure, letter, mrcpss waste water
with the a manure nutrient analysis conducted withe previous 12 months.

S2.L.  Proper Disposal of Other Wastes
Chemicals, contaminants, and other wastes mayendidposed of in any treatment or storage system fo
contaminated storm water from the production amgmure, litter, or process waste water unlessytbies is
designed to treat such chemicals, contaminantsastes and the chemical, contaminants, or othelewase
identified in the AWMP. In addition, chemicals,ntaminants, and other wastes may not be disposiedaofy
system designed for diversion of uncontaminatedsteater.
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S3. ANIMAL WASTE MANAGEMENT PLAN

S3.A.  Animal Waste Management Plan (AWMP)mplementation and Compliance
1. Upon registration to this permit, the permitteestimplement its current ODA-approved AWMP develbpe
for its CAFO.

2. The permittee’s ODA approved AWMP is incorporatetb ithis permit by reference. The permittee must
comply with all terms and conditions of its ODA-apped AWMP. Failure to comply with the ODA-
approved AWMP constitutes a violation of the teansl conditions of this permit.

3. Absence of a AWMP or absence of ODA approval oAs¥MP does not allow the permittee to violate the
provisions of S2 Discharge Limitations and Ope@fRequirements, p. 9 or other permit requirements.

S3.B. AWMP Submittal and Public Notice
1. The applicant proposing a new CAFO or electing cage under this permit must submit its AWMP witk th
ODA ATRto ODA for review and approval according to theestule provided in S1.C, p. 6.

2. If necessary to meet the AWMP requirements inplisnit, the existing permittee with coverage urttier
previous version of this general permit must sutami¢vised or updated AWMP prior to renewing
registration under this permit.

3. AWMPs are subject to public notice and participatiequirements detailed in condition S1.H, p. 7.

S3.C. AWMP Elements
1. The permittee must ensure that its AWMP is adedfaaithe proposed or existing population of animals
reflective or the proposed or existing facility ogigon, and be prepared in accordance with thesenmal
conditions of this permit, OAR 340-051, and NRC8gs&rvation practice standard guidance 590 for Grego
dated May 2008 entitledutrient Management

Note: In the event of any inconsistency betweerctiralitions of this permit and NRCS 590, the cdodg
of this permit apply.

2. The AWMP may include a schedule for improvemenjquts.

3. The AWMP must to the extent applicable includeftiilowing:

(a) Procedures to ensure adequate collection, handimdystorage of contaminated strom water runoff
from the production area, manure, litter and presegste water in compliance with the requiremefits o
S2. Discharge Limitation and Operating Requiremefalculations used to determine that storage
capacity exists must be provided, including a destration the facilities are at least designed and
constructed to contain all manure, litter, proogaste water, contaminated storm water runoff froben t
production area, and direct precipitation from ay2ar, 24-hour rainfall event.

(b) Procedures to ensure proper operation and mairterarthe storage facilities;

(c) Procedures to ensure proper management of animélities. Animal mortalities may not be disposed
of in any storage or treatment system that is petifically designed to treat animal mortalities;

(d) Procedures to ensure that clean water is divestedppropriate, from the production area;

(e) Procedures to prevent direct contact of confingthals with surface waters;

(H Identification of appropriate site-specific consgion practices to be implemented, including butfer
setback areas, or equivalent practices, to coniraiff of pollutants to surface water and groundrat

(g) Protocols to land apply manure, litter or proceaste water in accordance with site specific nutrien
management practices that ensure appropriate &gradwitilization of the nutrients in the manuliger
or process waste water. The protocols must indlaedollowing:
(i) The NRCS Phosphorous Index, USDA/NRCS Oregon Agrogndechnical Note #26, revised June

2008, must be completed for all fields that recenanure , litter or process waste water to
determine if nitrogen or phosphorous is the masiting nutrient. The maximum nutrient
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application rate must be calculated for the masitiing nutrient (from Technical Note #26) and
must account for all other nitrogen and phosphsausces.

(i) Expected crop yields.

(i) Calculations showing the total nitrogen and phosphito be applied annually to each field,
including sources other than manure, litter, orcpes waste water.

(iv) Annual manure application rates and an explanatidghe basis for determining these rates. For
large concentrated animal feeding operatiptiese rates must be based on actual test data. F
other operations, data or “book values” from esshleld reference sources (e.g., Oregon Animal
Waste Management program) may be used insteaduzldesting.

(v) Method(s) used to apply manure, litter, or procesaste water.

(h) Forlarge concentrated animal feeding operatippsotocols for appropriate testing of manureetitt
process waste water, and soil. For other operatiefesrences used instead of actual testing datssor
protocols if testing.

(i) If applicable, an Agricultural Compost ManagemelainPas required by OAR 340-096.

(i) Frozen soil application procedures if applicatiohsnanure, litter, or process waste water will badm
to frozen soil. At a minimum, the following must provided:

(i) Description of the potential receiving field(s)tiemtes of waste amounts and types, and estimated

timing of applications.

(i) Aerial photo(s) identifying all areas and surfacgtav bodies within 1,000 ft. of the boundaries of

the receiving field(s).

(i)  Soil map(s) identifying soil types for receivingffi(s).

(iv) Topographic map(s) for receiving field(s).

(v) Description of the structural practices in placemsure that no discharges to surface water occur

during application and after the soil thaws.

(vi) Description of the method used to determine whdrissrozen and management practices to be

followed when planning an application and during after an application to frozen soil.

(vii) Description of monitoring and reporting requirengettt ensure that the permittee is in compliance

with frozen soil application procedures.

(k) Procedures for transfer or export of manure, lideprocess waste water.

() Identification of specific records that will be méined to document the implementation and
management of the minimum elements described above.

S3.D. AWMP Changes
1. Requirements fogmall or medium confined animal feeding operati(see Table 3,p. 15, for an overview)
(a) Substantial change3he permittee must submit any proposal to makstantial changes to its AWMP

to ODA for approval at least 45 days in advancthefproposed changes. ODA will public notice the
proposal as described in S1.H, p. 7. ODA will notte permittee of its final decision concerning th
proposed changes after the public notice period.efithe permittee may not implement a proposed
change until ODA has approved it. The followingeg of changes to an AWMP are considered
substantial:

(i) A change in the type of manure system includingrfmttlimited to switching from a dry to a liquid
manure system, switching from a liquid to a dry marsystem, or changing the manure system to
accommodate an animal species or type of operatibincluded in the scope of the current
AWMP.

(i) Anincrease in maximum allowed animal numbers ghahthe operation becomes defined as a
large concentrated animal feeding operation

(b) Non-substantial change$Public notice of non-substantial changes (dbsdrbelow) to an AWMP is
not required; however, the permittee must submipibposal to make such a change to ODA for
approval at least 45 days in advance of the prapokange unless a different timeframe is allowed by
ODA. ODA will notify the permittee of its final @ésion concerning the proposed change after
reviewing the proposal. The permittee may not angnt a proposed change until ODA has approved
it. The following changes to an AWMP are considemen-substantial provided they do not result in a
substantial modification listed in paragraph (a)\ah
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(i) Anincrease in animal numbers greater than 10%efeégistrant’s maximum allowed animal
numbers provided the increase does not changeptiTation into a large concentrated animal
feeding operation.

(i) When facility expansions, production increasegqrocess modifications will result in new or
increased generation of waste, litter, or processtevwater beyond the scope of the current
AWMP.

2. Regquirements fasmall, medium or large concentrated animal feedipgrations(see Table 3,p. 15, for an
overview):

(a) Substantial change3he permittee must submit any proposal to makstantial changes to its AWMP
to ODA for approval at least 60 days in advancthefproposed changes. ODA will public notice the
proposal as described in S1.H, p. 7. ODA will nottie permittee of its final decision concerning th
proposed changes after the public notice period.efithe permittee may not implement a proposed
change until ODA has approved it. The followingeg of changes to an AWMP are considered
substantial:

(i) Addition of new land application areas not previguscluded in the AWMP, unless the land
application area is covered by an existing AWMR ttes already been incorporated into an
existing NPDES permit and the application of manlitter, or process waste water on the newly
added land application area is in accordance Wwihéaxisting NPDES permit.

(i)  Any changes to the field-specific maximum annuggsdor land application.

(i)  Any changes to the maximum amounts of nitrogengrasphorus derived from all sources for
each crop.

(iv) Addition of any crop or other uses not includedhie AWMP and corresponding field-specific rates
of application.

(v) A change in the type of manure system includingrimiiimited to switching from a dry to a liquid
manure system, switching from a liquid to a dry marsystem, or changing the manure system to
accommodate an animal species or type of operatibincluded in the scope of the current
AWMP.

(vi) Any changes that are likely to increase the riskittbgen and phosphorus transport to surface
waters or groundwaters.

(b) Non-substantial change$Public notice of non-substantial changes (dbsdrbelow) to an AWMP is
not required; however, the permittee must submipibposal to make such a change to ODA for
approval at least 60 days in advance of the prapokange unless a different timeframe is allowed by
ODA. ODA will notify the permittee of its final aésion concerning the proposed change after
reviewing the proposal. The permittee may not an@nt a proposed change until ODA has approved
it. The following changes to an AWMP are considemen-substantial provided they do not result in a
substantial modification listed in paragraph (a)\ah
(i) Anincrease in animal numbers greater than 10%efégistrant’s maximum allowed animal
numbers.

(i) When facility expansions, production increasegqrocess modifications will result in new or
increased generation of waste, litter, or processtevwater beyond the scope of the current
AWMP.
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Table 3: Overview of Requirements for Proposed Chages to AWMPs

SMALL OR MEDIUM CONFINED

SMALL, MEDIUM OR LARGE CONCENTRATED

Substantial Change

Non-Substantial Change

Substantial Change

Non-Substantial Change

Description of
proposed
change

1. Achange in the type of
manure system including
but not limited to
switching from a dry to &
liquid manure system,
switching from a liquid
to a dry manure system,
or changing the manure
system to accommodate|

an animal species or type?2.

of operation not included
in the scope of the
current AWMP.

2. Anincrease in maximurm
allowed animal numbers
such that the operation
becomes defined as a
large concentrated
animal feeding
operation.

The following are considereq
non-substantial provided
they do not result in a
substantial change:

1. Anincrease in animal
numbers greater than
10% of the registrant’s
maximum allowed
animal numbers.

When facility
expansions, production
increases, or process
modifications will result
in new or increased
generation of waste,
litter, or process waste
water beyond the scope
of the current AWMP.

1. Addition of new land
application areas not
previously included in the
AWMP, unless the land
application area is covere
by an existing AWMP that
has already been
incorporated into an
existing NPDES permit
and the application of
manure, litter, or process
waste water on the newly
added land application
area is in accordance with
that existing NPDES
permit.

2. Any changes to the field-
specific maximum annual
rates for land application.

3. Any changes to the
maximum amounts of
nitrogen and phosphorus
derived from all sources fo|
each crop.

4. Addition of any crop or
other uses not included in
the AWMP and
corresponding field-
specific rates of
application.

5. A change in the type of
manure system including
but not limited to switching
from a dry to a liquid
manure system, switching
from a liquid to a dry
manure system, or
changing the manure
system to accommodate al
animal species or type of
operation not included in
the scope of the current
AWMP.

6. Any changes that are likely
to increase the risk of
nitrogen and phosphorus
transport to surface waterg
or groundwaters.

The following are considered
non-substantial provided they
do not result in a substantial
change:

1. Anincrease in animal
numbers greater than 10%
of the registrant’s
maximum allowed animal
numbers.

2. When facility expansions,
production increases, or
process modifications will
result in new or increased
generation of waste, litter,
or process waste water
beyond the scope of the
current AWMP.

r

Timeline to
submit
proposal to
ODA

Submit at least 45 days in
advance of proposed
change(s).

Submit at least 45 days in
advance of proposed
change(s) unless a different
timeframe allowed by ODA.

Submit at least 60 days in
advance of proposed change(

Submit at least 60 days in
5)advance of proposed change(
unless a different timeframe
allowed by ODA.

Public notice
process

ODA will public notice as
described in S1.H, p. 7.

Not required.

ODA will public notice as
described in S1.H, p. 7.

Not required.

ODA approval

ODA will notify the
permittee of its final decision
concerning the proposed
change(s) after the public
notice period ends.

ODA will notify the
permittee of its final decision
concerning the proposed

change(s) after reviewing th

ODA will notify the permittee
of its final decision concerning
the proposed change(s) after
e the public notice period ends.

proposal.

ODA will notify the permittee
of its final decision concerning
the proposed change(s) after
reviewing the proposal.
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S4. MONITORING, INSPECTION, RECORDKEEPING, AND REPO RTING
REQUIREMENTS

S4.A.  Monitoring Requirements
1. Discharge Monitoring
If a discharge to surface water or groundwater cthat is not allowed by S2.B or S2.C, p. 9, tampttee
must record the following information:
(8) A description and cause of the discharge;
(b) The period of discharge including exact dates, $ianed duration of discharge;
(c) An estimate of discharge volume;
(d) Name or location of receiving water; and

(e) Corrective steps taken, if appropriate, to redetiminate or prevent reoccurrence of the discharge.

2. Analytical Monitoring
The permittee must conduct the following samplind analysis according to the following schedule:

(a) Large concentrated animal feeding operatiamsy

(b)

Sample Type

Analytical Parameter

Minimum Frequency

Sample Method

Manure, litter,
and process
waste water

(i) Total nitrogen
(i) Total phosphorus

Annually

Sample according to
guidance contained i
NRCS 590 or 633
practice standard.

Exported
manure, litter,
and process
waste water

(i) Total nitrogen
(i) Total phosphorus

Annually

Sample according to
guidance contained if
NRCS 590 or 633
practice standard.

Soil from land
application
area(s)

(i) Total nitrogen
(i) Total phosphorus

Once every 5 years from all
fields where manure, litter, or
process waste water is applied

.PNW 570-E, EM

Sample according to
guidance contained if

8832-E, or NRCS
590 practice standard.

Other confined animal feeding operations

Sample Type | Analytical Parameter Minimum Frequency Sample Method
Soil from land | (i) Total nitrogen Once every 5 years from all | Sample according to
application (i) Total phosphorus | fields where manure, litter, or | guidance contained i
area(s) process waste water is applied.PNW 570-E, EM

8832-E, or NRCS
590 practice standard.

Note: In the event of any inconsistency betweemtbeitoring requirements of this permit and NRC®8,59
the monitoring requirements of this permit apphihe permittee should be aware that NRCS 590 mangor
frequencies may need to be followed to access ortaia federal funds.
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S4.B. Inspection Requirements
1. The permittee must conduct the following inspection
Item Large Concentrated Other Operations
(a) Stormwater diversion devices, runoff Weekly and record resultp  Periodically

diversion structures, animal waste storage
structures, and devices channeling
contaminated storm water to the waste wate
and manure storage and containment

=

structures.
(b) Water lines, including drinking water or Daily and record results Periodically
cooling water lines.
(c) Equipment used for land application of Daily when equipment is | Periodically when
manure, litter, or process waste water in use and record results| equipment is in use
(d) Liguid impoundments for manure and proces$Veekly and record depth] Periodically
waste water of manure and process

waste water according to
depth marker required by
S2.E.3, p. 10

2. Any deficiencies found as a result of these ingpastmust be corrected as soon as possible. Tinaitfes
with alarge concentrated animal feeding operatioust record any actions taken to correct theseideties
and, if deficiencies are not corrected within 3@gjgrovide an explanation of the factors preventin
immediate correction.

S4.C. Recordkeeping and Availability Requinments
1. The permittee must maintain all information regdibe this permit at the facility for at least fi¢®8) years
and make this information available to ODA uponuest.
2. Upon obtaining permit coverage, must record thio¥ahg information. (Note: If any of the following
information is provided in the permittee’s AWMPse@parate record keeping effort is not required.)

ltem Large Concentrated Other Operations
(a) Date, amount, and nutrient loading of Required Required
manure, litter, or process waste water
applied to each field.

(b) Weather conditions at the time of Required Not required
application and 24 hours before and after
application.

(c) Total amount of nitrogen and phosphorus | Required Required

actually applied annually to each field,
including documentation of calculations of
the total amount applied.

(d) Total amount of manure or waste water Required. Also include: | Required
transferred or exported to other persons. (i) Date and amount of
each transfer or
export

(i) Name and address o
each recipient

(iif) Copy of the manure
nutrient analysis
conducted provided
to the recipient [see
S2.K.3,p. 11

(e) Description of actions taken to correct Required (see S4.B.2, p] Not required
deficiencies discovered during inspections. | 17)
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S4.D. Reporting Requirements
1. 24-hour Reporting

(a) If adischarge to surface water or groundwateurs that is not allowed by Condition S2.B andC$2
p. 9, the permittee must notify ODA within 24 hoofghe dischargeThe permittee must submit a
written report within five (5) days to ODA. The arimation to be submitted is listed in the monitgrin
requirements (see S4.A, p. 16 above) of this permit

(b) The permittee must report to ODA within 24 heof becoming aware of any significant physical
failure at any time of a waste water control fagilequired under this permit.

(c) The permittee must notify ODA within 24 hoursasfy permit noncompliance that may endanger health
or the environment as described in G2.6, p. 20.

2. Annual Report
(&) The permittee must submit an annual report to OBMiarch 15 of each year. The annual report must

include the following for the previous calendar iyea

@ Maximum number and type of animals approved by Obthe permittee’$Notice of
Registration whether in open confinement or housed under (®@gf, beef cattle, broilers, layers,
swine weighing 55 pounds or more, swine weighirsg khan 55 pounds, mature dairy cows,
dairy heifers, veal calves, sheep and lambs, hodseks, turkeys, other).

(i)  Actual number of animals by type at the CAFO avedagver the year.

(i)  Estimated amount of total manure, litter, proceasteswater and other material that comes into
contact with manure generated by the CAFO (tonpms cubic feet, or cubic yards).

(iv) Estimated amount of total manure, litter, proceasteswater and other material transferred to
other persons by the permittee (tons, gallons,ccidgt, or cubic yards).

(v)  Estimated amount of manure, bedding, litter, preaesste water, and other material that comes
in contact with manure applied to land by the p&emsi(tons, gallons, cubic feet, or cubic yards).

(vi) Total number of acres for land application covargdhe AWMP developed in accordance with
the terms of this permit.

(vii) Total number of acres under control of the permitteat were used for land application of
manure, litter and process waste water.

(viii) Summary of all manure, litter and process wast@mdischarges from the production area that
have occurred, including date, time and approxinateme.

(ix) A statement indicating whether the AWMP was devetbpr approved by a certified waste
management planner.

(x)  Asrequired by 40 CFR 8122.42(e)(4)(viii), the centated animal feeding operation that
discharges or proposes to discharge to watersedf/t8. must also report the following:
(1) Actual crop(s) planted and actual yield(s) for efeld.
(2) Actual nitrogen and phosphorus content of the marlitter, and process waste water.
(3) Data used and results of calculations based owqbin the ODA-approved AWMP.
(4) Amount of manure litter, and process waste watptiegh to each field during the previous

12 months.

(5) Results of sail testing for nitrogen and phosphdirtessting was performed.
(6) Amount of any supplemental fertilizer applied.

(b) The annual report must be signed and certifiechbypermittee or permittee’s authorized represesatati
with the following statement: ‘tertify, under penalty of law, that this documand all attachments
were prepared under my direct supervision in aceo® with a system designed to assure that
qualified personnel properly gather and evaluate ithformation submitted. Based on my inquiry ef th
person or persons who manage the system, or treyseinps directly responsible for gathering the
information, the information submitted is, to tresbof my knowledge and belief, true, accurate, and
complete. | am aware that there are significamades for submitting false information, includitie
possibility of fines and imprisonment for knowinglations”
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S4.E.  Additional Monitoring
1. ODA may establish specific monitoring requiremeantaddition to those contained in this permit by
administrative order. An administrative order isa@®@ncy action expressed in writing directed taaed
person or named persons (ORS 183.310).

2. If a permittee experiences two or more dischargésima 24-month period that are not associatetl i5-
year, 24-hour or greater rainfall event, ODA mayuiee surface water and/or groundwater quality nawirig
or transfer the permittee to an individual pernitonitoring for the following parameters may beuigd:
bacteria, total suspended solids, total Kjeldatibgien, biochemical oxygen demand, and other mitrie
indicators. If ODA waives the additional monitagirequirements because such monitoring would be
impracticable or not likely to produce useful infation, ODA will set out the basis for the decision
writing and make the decision available to interdgiarties.
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GENERAL CONDITIONS

G1. Noncompliance reporting requirements

1.

If for any reason, the permittee does not compth,vor will be unable to comply with any of thegrérements or
conditions specified in the permit, the permittegstnat a minimum, provide ODA with the followingformation:
(a) A description of the nature and cause of noncompéaincluding the quantity and quality of any utauized

waste discharges;

(b) The period of noncompliance, including exact dates times, and the anticipated time when the peenitill

return to compliance; and

(c) The steps taken, or to be taken to reduce, elimji@atd prevent recurrence of the noncompliance.

In addition, the permittee must take immediatecscto stop, contain, and clean up any unauthoudischarges and
take all reasonable steps to minimize any advenpadts to waters of the state and correct the pnabT he
permittee must notify ODA by telephone so thatrarestigation may be made to evaluate any resduitipgcts and
the corrective actions taken to determine if addai action should be taken.

Compliance with these requirements does not relieegermittee from responsibility to maintain éonbus
compliance with the conditions of this permit osuking liability for failure to comply

G2. Additionalreporting requirements [40 CFR 8§122.4(1)]

1.

Planned changesThe permittee shall give notice to the direc®saon as possible of any planned physical

alterations or additions to the permitted facilifyotice is required only when:

(a) The alteration or addition to a permitted facilitay meet one of the criteria for determining wieeth facility
is a new source in §122.29(b); or

(b) The alteration or addition could significantly clgarthe nature or increase the quantity of pollstaigcharged.
This notification applies to pollutants which atbgct neither to effluent limitations in the petnmor to
notification requirements under §122.42(a)(1).

(c) The alteration or addition results in a significanhainge in the permittee’s sludge use or dispasatipes, and
such alteration, addition, or change may justify éipplication of permit conditions that are diffgréom or
absent in the existing permit, including notificatiof additional use or disposal sites not repodigthg the
permit application process or not reported purst@an approved land application plan;

Anticipated noncomplianceThe permittee shall give advance notice to thectibor of any planned changes the

permitted facility or activity which may result moncompliance with permit requirements.

Transfers This permit is not transferable to any persoregx after notice to the director. The directoymequire

modification or revocation and reissuance of themiteto change the name of the permittee and irm@ate such

other requirements as may be necessary under dam @Vater Act (See §8122.61; in some cases, moiildicar
revocation and reissuance is mandatory.)

Monitoring reports Monitoring results must be reported at the wats specified elsewhere in this permit.

(&) Monitoring results must be reported on a DischaMigaitoring Report (DMR) or forms provided or spéetf
by the director for reporting results of monitoriofysludge use or disposal practices.

(b) If the permittee monitors any pollutant more fregflyethan required by the permit using test procedu
approved under 40 CFR Part 136, or another metiquained for an industry-specific waste stream urdder
CFR subchapters N or O, the results of such manganust be included in the calculation and repgrtf the
data submitted in the CMR or sludge reporting fepacified by the director.

(c) Calculations for all limitations which require aaging of measurements must utilize an arithmetiarmenless
otherwise specified by the director in the permit.

Compliance scheduleskeports of compliance or noncompliance with, my progress reports on, interim and final

requirements contained in any compliance schedutl@opermit must be submitted no later than l1yisdallowing

each schedule date.

Twenty-four hour reporting

(a) The permittee shall report any noncompliance whiely endanger health or the environment. Any infdiom
must be provided orally within 24 hours from thaithe permittee becomes aware of the circumstankes
written submission must also be provided withinayslof the time the permittee becomes aware of the
circumstances. The written submission must corgaascription of the noncompliance and its catlee;
period of noncompliance, including exact datestands, and if the noncompliance has not been
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corrected, the anticipated time it is expectedaiatioue; and steps taken or planned to reducejrelits and
prevent reoccurrence of the noncompliance.
(b) The following must be included as information whiolist be reported within 24 hours under this paxalgr
(i) Any unanticipated bypass which exceeds any efflligritation in the permit. (See §122.41(qg) or
condition G16, p. 23.)
(i) Any upset which exceeds any effluent limitatiorthe permit. (See §122.41(n) or condition G17, p) 24
(i) Violation of a maximum daily discharge limitatioorfany of the pollutants listed by the directothe
permit to be reported within 24 hours. (See §12@¥%
(c) The director may waive the written report on a dagease basis for reports under paragraph G2d(thjs
section if the oral report has been received wigfirhours.

7. Other noncompliancélhe permittee shall report all instances of nond@npe not reported under paragraphs
G2.4, 5, and 6 of this section, at the time momitpreports are submitted. The reports must corited information
listed in paragraph G2.6 of this section.

8. Other information. Where the permittee becomes aware that it fadestibmit any relevant facts in a permit
application, or submitted incorrect informationaipermit application or in any report to the dicgctt shall
promptly submit such facts or information.

G3. Duty to comply [40 CFR 8§122.41(a)]

The permittee must comply with all conditions akthermit. Any permit noncompliance constitutesaation of the

Clean Water Act and is grounds for enforcemenbactior permit termination, revocation and reissugror

modification; or denial of a permit renewal apptioa.

1. The permittee shall comply with effluent standasdprohibitions established under section 307(ahefClean
Water Act for toxic pollutants and with standards $ewage sludge use or disposal established sedéon
405(d) of the CWA within the time provided in thegulations that establish these standards or pgtiginib or
standards for sewage sludge use or disposal, etlenpermit has not yet been modified to incorpotae
requirement.

2. The Clean Water Act provides that any person whtates section 301, 302, 306, 307, 308, 318 orcf@be Act,
or any permit condition or limitation implementiagy such sections in a permit issued under sed@nor any
requirement imposed in a pretreatment program agprander sections 402(a)(3) or 402(b)(8) of thg isc
subject to a civil penalty not to exceed $25,000das for each violation. The Clean Water Act pdms that any
person who negligently violates sections 301, 308, 307, 308, 318, or 405 of the Act, or any ctbadior
limitation implementing any of such sections inearpit issued under section 402 of the Act, or aguirement
imposed in a pretreatment program approved unatioged02(a)(3) or 402(b)(8) of the Act, is subjextriminal
penalties of $2,500 to $25,000 per day of violgtmmimprisonment of not more than 1 year, or baitthe case of
a second or subsequent conviction for a negligefation, a person shall be subject to criminalgiées of not
more than $50,000 per day of violation, or by irepriment of not more than 2 years, or both. Anygrevsho
knowingly violates such sections, or such condgionlimitations is subject to criminal penalti€sts,000 to
$50,000 per day of violation, or imprisonment fot more than 3 years, or both. In the case of arekor
subsequent conviction for a knowing violation, aspa shall be subject to criminal penalties ofmote than
$100,000 per day of violation, or imprisonment of more than 6 years, or both. Any person who knglyi
violates section 301, 302, 303, 306, 307, 308,@1405 of the Act, or any permit condition or liatibn
implementing any of such sections in a permit idsureder section 402 of the Act, and who knows at time that
he thereby places another person in imminent dasfgggath or serious bodily injury, shall, upon eietion, be
subject to a fine of not more than $250,000 or isgpTment of not more than 15 years, or both. Irctee of a
second or subsequent conviction for a knowing egelanent violation, a person shall be subject o df not
more than $500,000 or by imprisonment of not mbe:nt30 years, or both. An organization, as defines®ction
309(c)(3)(B)(iii) of the CWA, shall, upon convictiof violating the imminent danger provision, béjsat to a
fine of not more than $1,000,000 and can be finetbu$2,000,000 for second or subsequent convigtion

3. Any person may be assessed an administrative gdnathe Administrator for violating section 30023 306, 307,
308, 318 or 405 of this Act, or any permit conditiar limitation implementing any of such sectionsipermit
issued under section 402 of this Act. Administragpenalties for Class | violations are not to edcg#0,000 per
violation, with the maximum amount of any Clasehplty assessed not to exceed $25,000.
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Penalties for Class Il violations are not to exc$#d,000 per day for each day during which theatioh continues,
with the maximum amount of any Class Il penalty tooexceed $125,000.

G4. Compliance with other laws and statutes
Nothing in the permit will be construed as excudimg permittee from compliance with any applicdbl#eral, state, or
local statutes, ordinances, or regulations.

G5. Property rights [40 CFR §122.41(g)]
This permit does not convey any property rightamyf sort, or any exclusive privilege.

G6. Duty to reapply
If the permittee wishes to continue an activityulaged by this permit after the expiration datéhié permit, the
permittee must apply for a new permit or renewahpe The application must be submitted at le&§ days before the
expiration date of this permit. The director magrgrpermission in writing to submit an applicatleas than 180 days in
advance but no later than the permit expiratioe.dat

G7. Need to halt or reduce activity not a defensép CFR §122.41(c)]
It shall not be a defense for a permittee in alwrmiment action that it would have been necessanglt or reduce the
permitted activity in order to maintain compliangith the conditions of this permit.

G8. Duty to mitigate [40 CFR 8122.41(d)]
The permittee shall take all reasonable steps mirmEe or prevent any discharge or sludge usespadial in violation
of this permit which has a reasonable likelihoo@dversely affecting human health or the envirotmen

G9. Proper operation and maintenance [40 CFR §12214e)]
The permittee shall at all times properly operaig @aintain all facilities and systems of treatmeemd control (and
related appurtenances) which are installed or byeatie permittee to achieve compliance with thed@tions of this
permit. Proper operation and maintenance alsodies adequate laboratory controls and approprightyg assurance
procedures. This provision requires the operatfdmack-up or auxiliary facilities or similar systemhich are installed
by a permittee only when the operation is necedsaaghieve compliance with the conditions of tleenpit.

G10. Permit actions

1. This permit may be modified, revoked and reissoederminated for cause. The filing of a requesth®ypermittee
for a permit modification, revocation and reissigrar termination, or a notification of planned bes or
anticipated noncompliance does not stay any pemnitiition. [40 CFR §122.41(f)]

2. After notice, registration under this permit mayrbedified or revoked as it applies to any persarctse as
follows:
(a) Violation of any terms or conditions of the permit,
(b) Failure of the permittee to disclose fully all ned@t facts, or misrepresentations of any relevactisfby the

permittee during the permit issuance process aridglthe life of the permit;

(c) Failure to pay permit fees required by Oregon Adstiative Rule when due;
(d) Information indicating that the permitted operatmoses a threat to human health or welfare;
(e) A change in ownership or control of the operatiam,
() Other causes listed in 40 CFR §122.62 and 122.63.

3. Modification or revocation of coverage under thismit as it applies to any person may be initiddgd®DA.

4. Issuance of coverage under an individual permit beainitiated by ODA in accordance with conditioh IS
Individual Permit Coverage, p. 7.

G11. Change of Ownership or Control
The permittee must notify ODA in writing thirty (B@ays prior to a change in facility ownership ontol.

G12. Duty to provide information [40 CFR §122.41(H)
The permittee shall furnish to the director, withineasonable time, any information which the daemay request to
determine whether cause exists for modifying, réavgland reissuing, or terminating this permit od&iermine
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compliance with this permit. The permittee shatbalurnish to the director upon request, copiegobrds required to
be kept by this permit.

G13. Inspection and entry [40 CFR 8§122.41(i)]

The permittee shall allow the director, or an atitenl representative (including an authorized @aritr acting as a

representative of the Administrator), upon pres#onieof credentials and other documents as magteired by law,

to:

1. Enter upon the permittee's premises where a reglfatility or activity is located or conducted,vanere records
must be kept under the conditions of this permit;

2. Have access to and copy, at reasonable timesgeanyds that must be kept under the conditionsisférmit;

3. Inspect at reasonable times any facilities, equigir(iacluding monitoring and control equipment)agtices, or
operations regulated or required under this pezmit

4. Sample or monitor at reasonable times, for the geep of assuring permit compliance or as otheraigieorized
by the Clean Water Act or state law, any substanc@arameters at any location.

G14. Monitoring and records [40 CFR 8§122.41(j)]

1. Samples and measurements taken for the purposerofaring must be representative of the monitoretil/dy.

2. Except for records of monitoring information reaurby this permit related to the permittee's sevehdge use
and disposal activities, which must be retainedafperiod of at least five years (or longer as ireguby 40 CFR
part 503), the permittee shall retain records lofnainitoring information, including all calibraticend maintenance
records and all original strip chart recordingsdontinuous monitoring instrumentation, copieslbfeports
required by this permit, and records of all datadu® complete the application for this permit, dgueriod of at
least 3 years from the date of the sample, measmemeport or application. This period may be edtsl by
request of the director at any time.

3. Records of monitoring information must include:

(a) The date, exact place, and time of sampling or oreasents;
(b) The individual(s) who performed the sampling or mgaments;
(c) The date(s) analyses were performed;

(d) The individual(s) who performed the analyses;

(e) The analytical techniques or methods used; and

(H The results of such analyses.

4. Monitoring must be conducted according to test edaces approved under 40 CFR Part 136 unless anothe
method is required under 40 CFR subchapters N or O.

5. The Clean Water Act provides that any person wisifiias, tampers with, or knowingly renders inaaterany
monitoring device or method required to be mairgdinnder this permit shall, upon conviction, beighied by a
fine of not more than $10,000, or by imprisonmemtrfot more than 2 years, or both. If a convictib@a person is
for a violation committed after a first convictiofisuch person under this paragraph, punishmenfire of not
more than $20,000 per day of violation, or by irepriment of not more than 4 years, or both.

G15. Signatory requirement [40 CFR §122.21(k)]

1. All applications, reports, or information submittiedthe director shall be signed and certified e(§£22.22)

2. The CWA provides that any person who knowingly nsa&ry false statement, representation, or ceftiifican
any record or other document submitted or requindae maintained under this permit, including moriitg
reports or reports of compliance or non-compliasteal, upon conviction, be punished by a fine dfmore than
$10,000 per violation, or by imprisonment for natnethan 6 months per violation, or by both.

G16. Bypass [40 CFR §122.41(m)]
1. Definitions.

(a) Bypasameans the intentional diversion of waste streaoms fany portion of a treatment facility.

(b) Severe property damageeans substantial physical damage to propertyadarto the treatment facilities
which causes them to become inoperable, or sulEtant permanent loss of natural resources whach ¢
reasonably be expected to occur in the absencéypass. Severe property damage does not meanreono
loss caused by delays in production.
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2. Bypass not exceeding limitatiorighe permittee may allow any bypass to occur whiwds not cause effluent
limitations to be exceeded, but only if it alsdds essential maintenance to assure efficient djperal hese
bypasses are not subject to the provisions of paphg G17.3 and 4 of this section.

3. Notice
(a) Anticipated bypasdf the permittee knows in advance of the needafbypass, it shall submit prior notice, if

possible at least ten days before the date ofypads.

(b) Unanticipated bypasShe permittee shall submit notice of an unanétap bypass as required in paragraph

G2.6 of this section (24-hour notice).

4. Prohibition of bypass
(a) Bypass is prohibited, and the director may takemeiment action against a permittee for bypasgssnl

(i) Bypass was unavoidable to prevent loss of lifesqeal injury, or severe property damage;

(i) There were no feasible alternatives to the bymasd) as the use of auxiliary treatment facilities,
retention of untreated wastes, or maintenance durimmal periods of equipment downtime. This
condition is not satisfied if adequate back-up pmeént should have been installed in the exercise of
reasonable engineering judgment to prevent a byphih occurred during normal periods of
equipment downtime or preventive maintenance; and

(i) The permittee submitted notices as required undexgraph G16.3 of this section.

(b) The director may approve an anticipated bypasst afinsidering its adverse effects, if the direditermines
that it will meet the three conditions listed abav&516.4(a) of this section.

G17. Upset [40 CFR §122.41(n)]

1. Definition. Upset means an exceptional incident in which tietmintentional and temporary noncompliance with
technology based permit effluent limitations beeaoifactors beyond the reasonable control of #renfitee. An
upset does not include noncompliance to the extmmted by operational error, improperly designedtinent
facilities, inadequate treatment facilities, ladkpoeventive maintenance, or careless or improperation.

2. Effect of an upsefAn upset constitutes an affirmative defense taction brought for noncompliance with such
technology based permit effluent limitations if tleguirements of paragraph G17.3 of this sectiemagt. No
determination made during administrative reviewelafms that noncompliance was caused by upsethefude an
action for noncompliance, is final administrativdian subject to judicial review.

3. Conditions necessary for a demonstration of up&gtermittee who wishes to establish the affirvatiefense of
upset shall demonstrate, through properly signedtetnporaneous operating logs, or other relevadeage that:
(a) The upset occurred and that the permittee canifge¢he cause(s) of the upset;

(b) The permitted facility was at the time being prdpeperated; and

(c) The permittee submitted notice of the upset asired in paragraph G2.6(b)(ii) of this section {&sur
notice).

(d) The permittee complied with any remedial measuegsired under paragraph G8 of this section.

4. Burden of proafln any enforcement proceeding the permittee sgetki establish the occurrence of an upset has
the burden of proof.
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Facility Engineering Drawings
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Lease/Spreading Agreements
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RUSLE Calculations
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RUSLE2 Worksheet Erosion Calculation Record

Info:

Tract#. NA
Owner name: Allen Ranch
Field name: 1, 2, 8, 10, 14, 19, 21

Location: Oregon\Coos County\OR_Coos_R56-60

Soil: 41 NESTUCCA SILT LOAM\NESTUCCA silt loam 80%
T value: 5.0 t/aclyr

Slope length (horiz): 900 ft

Avg. slope steepness: 3.0 %

Alternatives:

Management Contouring | Strips / | Diversion/terrace, | Cons. plan. | Soil conditioning | STIR
barriers | sediment basin soil loss index (SCI) value

a.Single Year/Single Crop Templates\A_Pasture; fall planted, | default (none) | (none) 0.17 1 30.73

5 yrs rotational grazing, manure application, CMZ 71

The SCI is the Soil Conditioning Index rating. If the calculated index is a negative value, soil organic matter levels are predicted to decline under
that production system. If the index is a positive value, soil organic matter levels are predicted to increase under that system.

The STIR value is the Soil Tillage Intensity Rating. It utilizes the speed, depth, surface disturbance percent and tillage type parameters to calculate a
tillage intensity rating for the system used in growing a crop or a rotation. STIR ratings tend to show the differences in the degree of soil disturbance
between systems. The kind, severity and number of ground disturbing passes are evaluated for the entire cropping rotation as shown in the management
description.
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RUSLE2 Worksheet Erosion Calculation Record

Info:

Tract#. NA
Owner name: Allen Ranch
Field name: 3, 4,5,7, 11, 12, 13, 18, 20

Location: Oregon\Coos County\OR_Coos_R56-60

Soil: 40 NEHALEM SILT LOAM\NEHALEM silt loam 80%
T value: 5.0 t/aclyr

Slope length (horiz): 900 ft

Avg. slope steepness: 3.0 %

Alternatives:

Management Contouring | Strips / | Diversion/terrace, | Cons. plan. | Soil conditioning | STIR
barriers | sediment basin soil loss index (SCI) value

a.Single Year/Single Crop Templates\A_Pasture; fall planted, | default (none) | (none) 0.20 1 30.73

5 yrs rotational grazing, manure application, CMZ 71

The SCl is the Soil Conditioning Index rating. If the calculated index is a negative value, soil organic matter levels are predicted to decline under
that production system. If the index is a positive value, soil organic matter levels are predicted to increase under that system.

The STIR value is the Soil Tillage Intensity Rating. It utilizes the speed, depth, surface disturbance percent and tillage type parameters to calculate a
tillage intensity rating for the system used in growing a crop or a rotation. STIR ratings tend to show the differences in the degree of soil disturbance
between systems. The kind, severity and number of ground disturbing passes are evaluated for the entire cropping rotation as shown in the management
description.
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RUSLE2 Worksheet Erosion Calculation Record

Info:

Tract#. NA
Owner name: Allen Ranch
Field name: 6

Location: Oregon\Coos County\OR_Coos_R56-60

Soil: 62 WILLANCH FINE SANDY LOAM\WILLANCH fine sandy loam 75%
T value: 5.0 t/aclyr

Slope length (horiz): 900 ft

Avg. slope steepness: 3.0 %

Alternatives:

Management Contouring | Strips / | Diversion/terrace, | Cons. plan. | Soil conditioning | STIR
barriers | sediment basin soil loss index (SCI) value

a.Single Year/Single Crop Templates\A_Pasture; fall planted, | default (none) | (none) 0.087 1 30.73

5 yrs rotational grazing, manure application, CMZ 71

The SCl is the Soil Conditioning Index rating. If the calculated index is a negative value, soil organic matter levels are predicted to decline under
that production system. If the index is a positive value, soil organic matter levels are predicted to increase under that system.

The STIR value is the Soil Tillage Intensity Rating. It utilizes the speed, depth, surface disturbance percent and tillage type parameters to calculate a
tillage intensity rating for the system used in growing a crop or a rotation. STIR ratings tend to show the differences in the degree of soil disturbance
between systems. The kind, severity and number of ground disturbing passes are evaluated for the entire cropping rotation as shown in the management
description.
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RUSLE2 Worksheet Erosion Calculation Record

Info:

Tract#. NA
Owner name: Allen Ranch
Field name: 9, 15, 16, 17, 22, 23, 24, 25, 26

Location: Oregon\Coos County\OR_Coos_R56-60

Soil: 9 CHETCO SILTY CLAY LOAM\CHETCO silty clay loam 75%
T value: 5.0 t/aclyr

Slope length (horiz): 900 ft

Avg. slope steepness: 3.0 %

Alternatives:

Management Contouring | Strips/ | Diversion/terrace, | Cons. plan. | Soil conditioning | STIR
barriers | sediment basin soil loss index (SCI) value

a.Single Year/Single Crop Templates\A_Pasture; fall planted, | default (none) | (none) 0.16 1 30.73

5 yrs rotational grazing, manure application, CMZ 71

The SCI is the Soil Conditioning Index rating. If the calculated index is a negative value, soil organic matter levels are predicted to decline under
that production system. If the index is a positive value, soil organic matter levels are predicted to increase under that system.

The STIR value is the Soil Tillage Intensity Rating. It utilizes the speed, depth, surface disturbance percent and tillage type parameters to calculate a
tillage intensity rating for the system used in growing a crop or a rotation. STIR ratings tend to show the differences in the degree of soil disturbance
between systems. The kind, severity and number of ground disturbing passes are evaluated for the entire cropping rotation as shown in the management
description.
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RUSLE2 Worksheet Erosion Calculation Record

Info:

Tract#. NA
Owner name: Allen Ranch
Field name: 27

Location: Oregon\Coos County\OR_Coos_R56-60

Soil: 13D DEMENT SILT LOAM, 12 TO 30 PERCENT SLOPES\DEMENT silt loam 75%
T value: 4.0 t/aclyr

Slope length (horiz): 490 ft

Avg. slope steepness: 21 %

Alternatives:

Management Contouring | Strips/ | Diversion/terrace, | Cons. plan. | Soil conditioning | STIR
barriers | sediment basin soil loss index (SCI) value

a.Single Year/Single Crop Templates\A_Pasture; fall planted, | default (none) (none) 1.9 1 30.73

5 yrs rotational grazing, manure application, CMZ 71

The SCl is the Soil Conditioning Index rating. If the calculated index is a negative value, soil organic matter levels are predicted to decline under
that production system. If the index is a positive value, soil organic matter levels are predicted to increase under that system.

The STIR value is the Soil Tillage Intensity Rating. It utilizes the speed, depth, surface disturbance percent and tillage type parameters to calculate a
tillage intensity rating for the system used in growing a crop or a rotation. STIR ratings tend to show the differences in the degree of soil disturbance
between systems. The kind, severity and number of ground disturbing passes are evaluated for the entire cropping rotation as shown in the management
description.
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Phosphorus Index Calculations
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Phosphorus Index

The Phosphorus Index for Oregon was developedrutreent management advisory group comprised
of members from the Natural Resources Conserv&eawuice in Oregon and Washington, Oregon State
University, Washington State University, and agtioal industry.

The Phosphorus Index is a field-level assessmehtasigned to evaluate the relative potentiabfibr
site movement of phosphorus from the landscape plinpose of the Phosphorus Index is to provide
field personnel, watershed planners, and land nmeasagth a tool to assess various soils, landforms,
and management practices for potential risk of phosus movement into surface waters.
Conservation planners can use the Phosphorus todésvelop alternatives that include management
and conservation practices that will reduce thempidl for phosphorus transport to surface waters.

Phosphorus Movement Factors

The main factors influencing P movement can bersépa into two main categorigsansport and
source factors. The following factors are considered in the Phospfidtndex for Oregon.

Transport factors:

« Soil erosion (sheet and rill, wind)
 lIrrigation-induced erosion

« Runoff class

« Flooding frequency

« Distance to surface waters / buffer width
e Subsurface drainage

Source Factors:

« Soil test P concentration

« Commercial P fertilizer application rate

« Commercial P fertilizer application method
« Organic P source application rate

« Organic P source application method

Each factor is assignedPhosphorus Loss Rating of None, Low, Medium, High, or Very High based
on the relative risk of phosphorus transport tdegg waters. In addition, each factor is assigned
Factor Weight ranging from 0.25 to 1.50, based on the relativerdoution of that factor to P transport.

Separate Phosphorus Indices were developed forewiesmhd Eastern Oregon. Differences in cropping

systems, tillage practices, irrigation systemsnatic factors, and soil phosphorus testing methods
across the state made it necessary to have sepatates.

Allen Ranch NMP



Descriptions of Phosphorus Index Factors

TRANSPORT FACTORS-
Soil Erosion
Soil Erosion —
tons/aclyr tons/aclyr <1l 1-3 4-6 7-15 >15
(RUSLE) (Score) 0) (1.5) (3.0) (6.0) (12.0)

This factor includes both sheet and rill and winolséon. Irrigation-induced erosion is addressed in
other factors. Sheet and rill erosion is the detant of soil particles by raindrop impact, surfaseoff
from rainfall, and snowmelt runoff on frozen orwhag soil. Wind erosion is the detachment and
transport of soil particles by wind forces. Shead rill erosion rates are estimated with the Relis
Universal Soil Loss Equation (RUSLE). Wind erosrates are estimated using the Wind Erosion
Equation (WEQ). These soil loss models predictiiterm average erosion rates, over the entire crop
rotation, in tons of soil loss per acre per yedweydo not predict sediment transport and delivery
water body. The prediction models are used in ti@sphorus Index to quantify the movement of sail,
thus potential for sediment and attached phosphoansport on a slope or unsheltered distance tbwar
a water body.

Soil Erosion from Sprinkler Irrigation

- Application rate
ﬁpp]!_'l‘t:atl_on rate | application rate > infiltration
infiltration = infiltration Application rate OR
rate OR infiltrati rate
Sl Erosion o rate OR > infiltration Excessive
o S Criteria No sprinkler No visible Little to no rate OR runoff visible at
Irigation irrigation runoff at field visible runoff at |  Visible runoff at |  field borders.
borders field borders field borders Rills and gullies
present.
core : : i .
(score) © 075 @.5) 69 €9

This factor is evaluated by comparing the applaratate of the sprinkler irrigation system (incloés
water per hour) with the infiltration rate of thails A visual assessment of runoff and soil ernsio
caused by irrigation water is also conducted tagassPhosphorus Loss Ratirig this factor.

Runoff Class

Medium
(2.0)

Criteria Negligible
(Score) 0)

Very low or low
(1.0)

High
(4.0)

Runoff Class

(8.0)

Therunoff classis determined from thieydrologic groupassigned to the soil map units in a field, and
the average slope gradierdydrologic groupsare group of soils having similar runoff potentialder
similar storm and cover conditions. Soil propexrtieat influence runoff potential are those that
influence the minimum rate of infiltration for aresasoil after prolonged wetting and when not frazen
These properties are depth to a seasonally higbrvadile, intake rate and permeability after prgkmh
wetting, and depth to a very slowly permeable lagieational Soil Survey Handbook, Part 618.35).

Allen Ranch NMP



Flooding Frequency Class

Flooding

Frequency Class Criteria | None or very rare Rare Occasional Frequent Very Frequent

(Score) 0) (0.75) (1.5) (3.0) (6.0)

Flooding is the temporary covering of the soil augf by flowing water from any source, such as
streams overflowing their banks, runoff from adjataer surrounding slopes, inflow from high tides, o
any combination of sources. Floodwaters can caotly bediment-bound and dissolved P into surface
waters. Estimates of flooding frequency are basethe interpretation of soil properties and other
evidence gathered during soil survey fieldworkodeling frequency is defined as the number of times
flooding occurs over a period of time and is expeelsas a class.

Distance to Perennial Surface waters / Buffer Width

> 500 feet
o OR < 100 feet
Distanceto | Criteria \t/’v‘l‘éf:r(; i?efé'ts 300 -500feet | 200—299feet | 100199 feet AND
Perennial Surface NRCS OR OR AND No buffer next
WateWrisdt/thuffer standards) nextf  buffer 20 - 30 buffer 10 -19 ft. buffer < 10 ft. to surface
to surface ft. wide next to wide next to wide next to waters
waters surface waters surface waters surface waters
(Score) ) (0.75) (1.5) (3.0) (6.0)

This factor considers the flow distance from thgeedf the field to the closest perennial surfactewa
which may include streams, lakes, and those iiogand drainage ditches that contain water year
around. It also considers the presence and widdhvegetated buffer adjacent to that surface water
The closer the edge of the field is to surface walte higher the potential risk of P transportitat
water.

Vegetated buffers are effective in trapping sedint@mund P in runoff water. They are less effective
reducing dissolved P transport. Dissolved P aau through a buffer and enter surface water. The
wider the vegetated buffer, the more effectiveiil e in reducing total P transport to surface avat
Vegetated buffers that are commonly used adjacepeitennial water include filter strips (NRCS
Standard 393) and riparian forest buffers (NRC$i&ied 391).

Subsurface Drainage

Tile drains
Tile drains Tile drains present Tile drains
Subsurface o _ _ present present Soil Test P (Bray present
Drainage Criteria | No Tile Drains | soijl Test P (Bray| Soil TestP (Bray| P1) 141-190 | Soil Test P (Bray
P1) <60 ppm P1) 61 - 140 ppm ppm P1) > 190 ppm
(Score) 0) (0.5) (1.0) (2.0) (4.0)

Recent research has shown that P can leach thtbagoil profile, and the risk of leaching is ditgc
related to the soil test P concentration in thé sbhe higher the P concentration, the greater the
potential for leaching. When subsurface drainagaeésent, such as perforated pipe tile drains,
dissolved and sediment-bound P can enter the daakh®¥e directly transported to surface waterat th
drain outlet. This factor therefore considers \ketile drains are present in the field, and thiketest

P concentration.
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SOURCE FACTORS-

Soil Test P
Soil TestP — .
ppm (Score) Soil TestP — 40x0.10 = ( )
(Bray P1) Assign 0 points if Soil Test P < 40 ppm

A soil sample from the site is necessary to agbeskevel of "available P" in the surface layetlod
soil. Available P is the level customarily reporiadh soil test analysis by commercial soil test
laboratories. The soil test level for "availabled®es not ascertain the total P in the soil. Itsdoe
however, give an indication of the amount of t®ahat may be present because of the general
relationship between the forms of P (organic, aostrand labile) and the dissolved P availablerfop
uptake. The higher the soil test P level, thetgrethe risk of P transport to surface waters.

The depth at which soil samples are collected varlable P analysis should be determined from the
fertilizer or nutrient management guides for thepsrbeing grown on the site. These guides are
available from Oregon State University or Washinggtate University Cooperative Extension Services.
Sampling depth is normally 0 to 6 inches or 0 tariches for cultivated crops, and generally
corresponds to typical depth of primary tillageor Established pastures that have not been cdtvat

for many years, a sample depth of O to 3 inchesImeagppropriate because P tends to be concentrated
near the surface when the soil is not cultivated.

In eastern Oregon, soil test P levels should berawhed using the Olsen (sodium bicarbonate)
extraction method. In western Oregon, the Brag®iaction method should be used.

P Fertilizer Application Rate

Commercial P

Fertilizer (Score) Ibs/ac BOsx0.02 =(_ )

Application Rate

The P fertilizer application rate is the amountoimmercial phosphate fertilizerAIg), in pounds per
acre per year, which is applied to the soil. Thtdr does not include phosphorus from organiccasur
The higher the application rate, the greater thsle of P transport to surface waters.
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Commercial P Fertilizer Application Method

Injected / banded | Incorporated within
deeper than 2 5 days of Incorporated more
inches application from than 5 days after
Commercial P N OR October through | application Surface applied
Fertilizer one | February OR November through
N iteri ; Incorporated within
Application Criteria | Applied 5 dayps of OR Surface applied February

Method application from | Surface applied September through
March through March through October
September August

(Score) (0) (1.0) (2.0) (4.0) (8.0)

The manner in which P fertilizer is applied to #oél, and the length of time that fertilizer remaion
the soil surface will affect potential P movemeBanding or incorporating P fertilizer into thelsoi
reduces the risk of P transport. P fertilizer ibagurface applied, and not incorporated intostbie has
a higher risk of transport to surface water.

The time of year that P fertilizer is applied addtects the risk of P movement. P fertilizer tisat
applied during the winter and early spring in Wast®regon, when heavy or prolonged precipitation
events are likely to occur, creates a higher rfidR transport than applications made from mid-gptm
early fall. In Eastern Oregon, there is a greasérof P transport when fertilizer is surface apgland
not incorporated prior to irrigation or winter prgitation.

Organic P Source Application Rate

Organic P Source

Application Rate (Score) Ibs/ac BOs x 0.02 = ( )

The organic P source application rate is the amotiphosphate (®s) contained in organic material
that is applied to the soil, in pounds per acreygar. An analysis of the organic material is desd& to
determine the phosphorus content. When an analf/the organic material is not available, values
from the Animal Waste Management Field Handbooklmansed. The higher the application rate, the
greater the risk of P transport to surface waters.
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Organic P Source Application Method

Organic P Source
Application
Method

Criteria

(Score)

None
Applied

)

Injected deeper than
2 inches

OR

Incorporated within
5 days of
application from
March through
September

(1.0)

Incorporated within
5 days of
application from
October through
February

OR

Surface applied
March through
August

(2.0)

Incorporated more
than 5 days after
application

OR

Surface applied
September through
October

(4.0)

Surface applied
November through
February

(8.0)

The manner in which organic P material is appl@the soil, and the length of time it remains om th
soil surface will affect potential P movement. eleting or incorporating organic P sources intostbié
reduces the risk of P transport. Organic P mdtdréd is surface applied, and not incorporated the

soil, has a higher risk of transport to surfaceenat

The time of year that organic P is applied alsec# the risk of P movement. Organic P that idiegp
during the winter and early spring in western Oregehen heavy or prolonged precipitation events are
likely to occur, creates a higher risk of P transpiman applications made from mid-spring to e&aly,

In Eastern Oregon, there is a greater risk of Rsfyart when organic material is surface appliedraotd

incorporated prior to irrigation or winter precgtion.
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Appendix F

Soil Test Results
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DATE : June 15, 2012

REPORT: S 4625 Ags r‘:
CLIENT: ALLEN, BEAU ou - e
GROWER: Laboratories
SAMPLED: , - —
FIELD: 1 A Subsidiary of Cooperative Resources Infamalional

323 6th 5¢. = P.0. Box 1350 » Umnatilla, OF 97882
CROP: PASTURE FPhang 54112224524 = Tol-Free BONG3T-T120 » Far 541/022-545€
UmatilaEagsOurce.com * WWW.3gs0uTe.com

SOIL ANALYSIS REPORT

NITROGEN MOISTURE
Lab Depth pH S.Salt O.M. P K Ca Mg NO3 NH4 S B zn Mn Cu Fe CEC Na Total Base SMP Total Avail. TKN Cl
No. Foot mmhos % ppm ppm meq meq #IA #IA ppm ppm ppm ppm ppm ppm meq meq Bases Sat.% Buf.pH % Inches % ppm
420 5.7 7 270 6.9 5.3 12.9 6.3
kkkkkhkkhkhkhkhkkhkkhkhkkhkhkhkhkkhkkhkkkhkkhkhkikhkkhkkkkkkk kikikkkkkkkk_ ________ kkkkkhkhkhkkhkkkhkhkhkhkhkhkkhkkhkhkhhkhkhkhkhkkkhkhkkhkhk khkhkhkkkkhkhkhkikhkikkkkkkk ) kikkkkkk_ _ _ _ _ EE R I b b b I I
TOTALS: TOTAL INCHES:
TOTAL BROADCAST FERTILITY NEEDS:
YIELD GOAL/ACRE: SOIL TEXTURE ANALYSIS:
NITROGEN: LBS PER ACRE N ACRES:
PHOSPHORUS: LBS PER ACRE P205 PREVIOUS CROP: CLASS:
POTASSIUM: LBS PER ACRE K20 GYPSUM REQUIREMENT: TONS PER ACRE 6-INCHES
SULFUR: LBS PER ACRE ACTUAL S LIME REQUIREMENT: TONS PER ACRE 6-INCHES % SAND:
BORON: LBS PER ACRE ACTUAL B DOLOMITE REQUIREMENT: TONS PER ACRE 6-INCHES % SILT:
ZINC: LBS PER ACRE ACTUAL Zn % CLAY:
MAGNESIUM: LBS PER ACRE ACTUAL Mg PREPLANT:
OTHERS:
SIDEDRESS:
COMMENTS:

PLANT TISSUE ANALYSIS REPORT

Lab FIELD: Total Nitrate S P K Ca Mg B Zn Mn Cu Fe Chloride Na Moisture
No. DESCRIPTION: N % N ppm % % % % % ppm ppm ppm ppm ppm  ppm ppm %



DATE : June 15, 2012

REPORT: S4625 Ags r‘:
CLIENT: ALLEN, BEAU ou - e
GROWER: Laboratories
SAMPLED: , - —
FIELD: 2 A Subsidiary of Cooperative Resources Infamalional

323 6th 5¢. = P.0. Box 1350 » Umnatilla, OF 97882
CROP: PASTURE FPhang 54112224524 = Tol-Free BONG3T-T120 » Far 541/022-545€
UmatilaEagsOurce.com * WWW.3gs0uTe.com

SOIL ANALYSIS REPORT

NITROGEN MOISTURE
Lab Depth pH S.Salt O.M. P K Ca Mg NO3 NH4 S B Zn Mn Cu Fe CEC Na Total Base SMP Total Avail. TKN Cl
No. Foot mmhos % ppm ppm meq meq #IA #IA ppm ppm ppm ppm ppm ppm meq meq Bases Sat. % Buf.pH % Inches % ppm
421 54 4 402 82 7.8 17.0 5.9
kkkkkhkkhkhkhkhkkhkkhkhkkhkhkhkhkkhkkhkkkhkkhkhkikhkkhkkkkkkk kikikkkkkkkk_ ________ kkkkkhkhkhkkhkkkhkhkhkhkhkhkkhkkhkhkhhkhkhkhkhkkkhkhkkhkhk khkhkhkkkkhkhkhkikhkikkkkkkk ) kikkkkkk_ _ _ _ _ EE R I b b b I I
TOTALS: TOTAL INCHES:
TOTAL BROADCAST FERTILITY NEEDS:
YIELD GOAL/ACRE: SOIL TEXTURE ANALYSIS:
NITROGEN: LBS PER ACRE N ACRES:
PHOSPHORUS: LBS PER ACRE P205 PREVIOUS CROP: CLASS:
POTASSIUM: LBS PER ACRE K20 GYPSUM REQUIREMENT: TONS PER ACRE 6-INCHES
SULFUR: LBS PER ACRE ACTUAL S LIME REQUIREMENT: TONS PER ACRE 6-INCHES % SAND:
BORON: LBS PER ACRE ACTUAL B DOLOMITE REQUIREMENT: TONS PER ACRE 6-INCHES % SILT:
ZINC: LBS PER ACRE ACTUAL Zn % CLAY:
MAGNESIUM: LBS PER ACRE ACTUAL Mg PREPLANT:
OTHERS:
SIDEDRESS:
COMMENTS:

PLANT TISSUE ANALYSIS REPORT

Lab FIELD: Total Nitrate S P K Ca Mg B Zn Mn Cu Fe Chloride Na Moisture
No. DESCRIPTION: N % N ppm % % % % % ppm ppm ppm ppm ppm  ppm ppm %



DATE : June 15, 2012

REPORT: S4625 Ags r‘:
CLIENT: ALLEN, BEAU ou - e
GROWER: Laboratories
SAMPLED: , - —
FIELD: 3 A Subsidiary of Cooperative Resources Infamalional

323 6th 5¢. = P.0. Box 1350 » Umnatilla, OF 97882
CROP: PASTURE FPhang 54112224524 = Tol-Free BONG3T-T120 » Far 541/022-545€
UmatilaEagsOurce.com * WWW.3gs0uTe.com

SOIL ANALYSIS REPORT

NITROGEN MOISTURE
Lab Depth pH S.Salt O.M. P K Ca Mg NO3 NH4 S B Zn Mn Cu Fe CEC Na Total Base SMP Total Avail. TKN Cl
No. Foot mmhos % ppm ppm meq meq #IA #IA ppm ppm ppm ppm ppm ppm meq meq Bases Sat. % Buf.pH % Inches % ppm
422 55 7 195 105 10.1 21.1 5.9
kkkkkhkkhkhkhkhkkhkkhkhkkhkhkhkhkkhkkhkkkhkkhkhkikhkkhkkkkkkk kikikkkkkkkk_ ________ kkkkkhkhkhkkhkkkhkhkhkhkhkhkkhkkhkhkhhkhkhkhkhkkkhkhkkhkhk khkhkhkkkkhkhkhkikhkikkkkkkk ) kikkkkkk_ _ _ _ _ EE R I b b b I I
TOTALS: TOTAL INCHES:
TOTAL BROADCAST FERTILITY NEEDS:
YIELD GOAL/ACRE: SOIL TEXTURE ANALYSIS:
NITROGEN: LBS PER ACRE N ACRES:
PHOSPHORUS: LBS PER ACRE P205 PREVIOUS CROP: CLASS:
POTASSIUM: LBS PER ACRE K20 GYPSUM REQUIREMENT: TONS PER ACRE 6-INCHES
SULFUR: LBS PER ACRE ACTUAL S LIME REQUIREMENT: TONS PER ACRE 6-INCHES % SAND:
BORON: LBS PER ACRE ACTUAL B DOLOMITE REQUIREMENT: TONS PER ACRE 6-INCHES % SILT:
ZINC: LBS PER ACRE ACTUAL Zn % CLAY:
MAGNESIUM: LBS PER ACRE ACTUAL Mg PREPLANT:
OTHERS:
SIDEDRESS:
COMMENTS:

PLANT TISSUE ANALYSIS REPORT

Lab FIELD: Total Nitrate S P K Ca Mg B Zn Mn Cu Fe Chloride Na Moisture
No. DESCRIPTION: N % N ppm % % % % % ppm ppm ppm ppm ppm  ppm ppm %



DATE : June 15, 2012

REPORT: S4625 Ags r‘:
CLIENT: ALLEN, BEAU ou - e
GROWER: Laboratories
SAMPLED: , - —
FIELD: 4 A Subsidiary of Cooperative Resources Infamalional

323 6th 5¢. = P.0. Box 1350 » Umnatilla, OF 97882
CROP: PASTURE FPhang 54112224524 = Tol-Free BONG3T-T120 » Far 541/022-545€
UmatilaEagsOurce.com * WWW.3gs0uTe.com

SOIL ANALYSIS REPORT

NITROGEN MOISTURE
Lab Depth pH S.Salt O.M. P K Ca Mg NO3 NH4 S B Zn Mn Cu Fe CEC Na Total Base SMP Total Avail. TKN Cl
No. Foot mmhos % ppm ppm meq meq #IA #IA ppm ppm ppm ppm ppm ppm meq meq Bases Sat. % Buf.pH % Inches % ppm
423 5.6 4 186 10.5 8.1 19.1 6.1
kkkkkhkkhkhkhkhkkhkkhkhkkhkhkhkhkkhkkhkkkhkkhkhkikhkkhkkkkkkk kikikkkkkkkk_ ________ kkkkkhkhkhkkhkkkhkhkhkhkhkhkkhkkhkhkhhkhkhkhkhkkkhkhkkhkhk khkhkhkkkkhkhkhkikhkikkkkkkk ) kikkkkkk_ _ _ _ _ EE R I b b b I I
TOTALS: TOTAL INCHES:
TOTAL BROADCAST FERTILITY NEEDS:
YIELD GOAL/ACRE: SOIL TEXTURE ANALYSIS:
NITROGEN: LBS PER ACRE N ACRES:
PHOSPHORUS: LBS PER ACRE P205 PREVIOUS CROP: CLASS:
POTASSIUM: LBS PER ACRE K20 GYPSUM REQUIREMENT: TONS PER ACRE 6-INCHES
SULFUR: LBS PER ACRE ACTUAL S LIME REQUIREMENT: TONS PER ACRE 6-INCHES % SAND:
BORON: LBS PER ACRE ACTUAL B DOLOMITE REQUIREMENT: TONS PER ACRE 6-INCHES % SILT:
ZINC: LBS PER ACRE ACTUAL Zn % CLAY:
MAGNESIUM: LBS PER ACRE ACTUAL Mg PREPLANT:
OTHERS:
SIDEDRESS:
COMMENTS:

PLANT TISSUE ANALYSIS REPORT

Lab FIELD: Total Nitrate S P K Ca Mg B Zn Mn Cu Fe Chloride Na Moisture
No. DESCRIPTION: N % N ppm % % % % % ppm ppm ppm ppm ppm  ppm ppm %
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AgSource

DATE: JUNE 15, 2012

REPORT: M 2013 -

CLIENT:  ALLEN, BEAU Laboratories

SOURCE: A Subsidany of Coaperativ Rescuioss nbemalionsl

SAMPLED: 323 &th 5t » PO Bax 1350 = Umatila, OR 97842

TYPE: MANURE Phore 541/322-4894 » Tol-Free BO0SIT-1128 » Fax 541/222-549€
: vimatilag. FCE.COM * KWW,

MANURE ANALYSIS REPORT

Soluble
LAB NO. SAMPLE 1.D. UNIT Total N  P205 K20 Salts Moisture Solids
930 DRY STORAGE DRYER - SOLID As Rec'd % 0.283 0.151 0.305 0.03 34.83 65.17
As Rec'd #T 23574 12617 25.387 2.29
931 LIQUID TANK MOVE MOIST - LIQUID As Rec'd % 0.265 0.092 0.165 0.07 85.47 14.53

As Rec'd #/1000 gal.  5.300 1.833 3.301 1.50 1709.34 290.66
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PNW 570-E = October 2003

Monitoring Soil Nutrients
Using a Management Unit Approach

ML.L. Staben, |.W. Ellsworth, D.M. Sullivan, . Horneck,
B.D. Brown, and R.G. Stevens

What'’s in this publication?

This publication focuses on how to
design a soil nutrient monitoring strategy
that fits today’s requirements for record
keeping and increased accuracy in manag-
ing nitrogen (N), phosphorus (P), and
other nutrients. We advocate the use of
management units or zones for soil testing
and nutrient application. To measure a real
change in soil test values over time, you
will need to use consistent management
units over many growing seasons.

In this publication, a management unit is
considered an area in a field that is soil-
sampled and fertilized separately for one
or more nutrients. Different management
unit delineations may be more appropriate
for insect, weed, and disease control; irriga-
tion water management; and other cultural
practices.

The management unit approach is
designed to provide better information to
make nutrient management decisions at a
reasonable cost. This approach combines
the ease of traditional whole-field sam-
pling and the power of an intensive grid
sampling method (see pages 2-3). With a
management unit approach, a grower can
vary the amount and type of nutrient
applications within a field without the
need for grid sampling.

A monitoring strategy will answer only
the questions it was designed to answer.
Each field will have a specific soil sampling
strategy. Key questions to consider when
developing a soil testing strategy for nutri-
ent management are discussed in this
publication, including time of sampling,
depth of sampling, number of subsamples,
and location for sampling in the manage-
ment unit.

A soil sampling protocol designed to
measure changes in soil nutrient status
over time must minimize random variabil-
ity in soil test results. This is especially
important when soil sampling is part of a
required nutrient management plan. This
publication suggests strategies for mini-
mizing random variability.

Two examples of nutrient monitoring are
provided to illustrate the process of decid-
ing when, where, and how to sample, as
well as how to interpret the soil test results.
One example uses reference sampling areas

Mary L. Staben, Extension educator, Oregon State Univer-
sity; Jason W. Ellsworth, Extension soil scientist, Univer-
sity of Idahwo; Dan M. Sullivan, Extension soil scientist,
Oregon State University; Donald Horneck, Extension
agronomist, Oregon State University; Bradford D. Brown,
Extension crop management specialist, University of Idaho;
Robert G. Stevens, Extension soil scientist, Washington
State University.

A Pacific Northwest Extension publication
Oregon State University  University of Idaho ® Washington State University



within management units, and the other
uses random sampling throughout the
management unit. These examples are
intended to illustrate the process of using
management units to make nutrient man-
agement decisions.

What are the advantages of the

management unit approach?

The sidebars on this page and the fol-
lowing page describe two approaches to
sampling: whole-field sampling and grid
sampling. Each sampling strategy has
limitations that can be overcome by adopt-
ing a management unit approach, as
described in this publication.

The goal of using a management unit
approach is to save money, and often time,

]
Whole-field sampling

The whole-field soil sampling
approach is a simple protocol used
for many cropping systems. Soil
cores are collected from the entire
field, mixed together, and a single
composite sample is sent to a labora-
tory for analysis.

The problem with whole-field
sampling is that it treats the entire
field the same regardless of differ-
ences in landscape position, soil
characteristics, or cropping history.
Thus, conclusions drawn from the
soil test may not be appropriate for
each part of the field. Often, average
nutrient levels are found in only a
small part of the field. The rest of the
field is either higher or lower than
the average. Basing fertilizer applica-
tion on the field average means that
some areas will be overfertilized and
others will be underfertilized.

compared to grid-based sampling meth-
ods, while obtaining more accurate data
than that provided by whole-field sam-
pling. The management unit approach is
designed to provide many of the benefits
of grid sampling while overcoming its high
cost and other limitations. In many cases,
this process allows growers to make fertil-
izer or amendment applications without
the use of global positioning system (GPS)
units and expensive variable-rate
controllers.

Developing and using management
units can allow a producer to apply
amendments in varying amounts within a
field. Higher levels of a particular nutrient
can be applied in areas of the field that are
likely to respond or have not reached a
critical limit, while less or none can be
applied in areas that have higher values
and are less likely to respond. In most
cases, this type of sampling plan satisfies
many regulatory requirements while
allowing the crop to be managed in a
reasonable way.

What criteria are used to divide a

field into management units?

When deciding how to divide a field
into management units, both soil features
and the grower’s needs and priorities for
managing each field should be considered.
The goal is to divide fields into areas that
are more uniform than the field as a whole.

The basis for consideration can include
inherent variability (soil texture, topogra-
phy, mineralogy, drainage, soil test values),
variability associated with current man-
agement (tillage, irrigation water distribu-
tion), and historical variability (previous
crop yields, manure application, field
leveling, old fence lines) within a field. The
minimum size of a management unit
should be defined by equipment size, so
that each management unit is large enough
to be fertilized separately.



Grid sampling

The most accurate picture of the characteristics of a field would be produced by
sampling every point within the field. Since it is impractical to do so, grid sampling
can be used as an improvement over whole-field sampling. First, a field is systemati-
cally divided into areas of uniform size and shape (called cells) to form a grid. Cells
often consist of 1 to 5 acres. Then, samples (consisting of a composite of 10 or more
cores) are taken from each cell and analyzed. Thus, each cell has its own sample and
analysis result.

The purpose of grid sampling is to create a detailed map of the field that allows
the grower to identify areas that will receive a unique management practice. Using
software that estimates soil test results between cells, patterns of estimated nutrient
availability can be determined and a nutrient application map created.

The main challenge of grid sampling is its expense. A 125-acre field can have as
many as 125 individual samples (if the field is divided into 1-acre cells). On a farm of
several hundred acres, the cost of sampling (labor and equipment) and lab fees can
become prohibitive. On the other hand, some labs give a substantial discount to
growers who grid sample.

Grid sampling does not need to be done every year for most soil tests. The cost
could be spread over a rotation by sampling intensively before one crop to create
management units and then taking a few samples in subsequent years to verify the
spatial patterns of soil nutrients.

Another limitation to grid sampling is that the grid spacing chosen may either
obscure or exaggerate variability caused by a regular pattern such as wheel rows or
movable sprinkler lines. However, modified versions of grid sampling patterns can

overcome this potential weakness.

Dividing a field into management units
is a combination of art and science. The
management unit approach for soil sam-
pling described in this publication enables
growers to use their knowledge of the field
to help define management units. Often,
management units can be delineated on the
basis of soil color or other landscape fea-
tures that are easy to identify visually.

Certain field features, such as areas
where soil was removed for field leveling,
are not clearly delineated on most maps.
However, you might be able to obtain cut-
and-fill maps from the operator who did
the leveling. Such maps can be quite useful
in delineating nutrient management units.

Consider using other sources of informa-
tion to delineate management units. Maps
produced from remote sensing data
(e.g., aerial photos or satellite imagery) and
yield monitors are useful visual aids. Other
tools include geographic information
systems (GIS) software and GPS units.

Time and skill are required to manipu-
late the raw map data into a format that
allows overlay of maps for the same field.
After a multiple layer map is created, many
factors can be considered simultaneously
to delineate management units. These
maps are also useful for recording soil
sampling locations within the field.



Where should | collect soil samples
from within a management unit?

Collect soil cores throughout each man-
agement unit (unit sampling) or from a
smaller reference sampling area within a
management unit (Figure 1). Select one of
these approaches, and use it consistently.

In the center-pivot irrigated field shown
in Figure 1, each of the three management
units is delineated by one or more soil
properties or management practices. For
example, Management Unit 1 may be an
eroded hilltop, Management Unit 2 may
consist of side slopes with shallow topsoil,

Field A

L
0.5-1 acre .® .‘
[ ]
reference . g
v *e @
area

and Management Unit 3 may consist of
bottomlands with poor drainage and high
organic matter. The sampling plan for the
field on the left (A) uses a zigzag pattern to
collect subsamples, or cores, across the
entire management unit. Soil cores col-
lected within each management unit are
composited into one sample for that man-
agement unit. In the field on the right (B),
reference sampling areas are established
away from the edges of the field but near
access points such as the pivot road.

The sampling location for each core may
or may not be recorded (georeferenced).

_I Management Unit 1

Management Unit 2

Management Unit 3

—= Pivot access road

—— Boundary lines between
management units

Individual soil core

=

Field B

Figure 1.—Aerial view of two fields with a center-pivot overhead sprinkler irvigation systewm that have been divided into
three management units. The top left field (A) illustrates a random sampling approach for sampling within each
management unit. The lower right field (B) illustrates the reference sarupling area approach for sayapling within each

management unit.



The benefit of georeferencing sampling
locations is that in subsequent years you
can return to the same areas with some
degree of accuracy and minimize year-to-
year variability. Georeferencing commonly
is done with a GPS unit. Currently, the
least expensive units can be accurate to

+ 15 to 20 feet, under ideal conditions.
Alternatively, it may be possible to install
markers in the field that will withstand
farming practices, allowing them to be
found for future sampling.

For either the unit or reference sampling
approach, avoid collecting samples from
small, atypical areas such as animal feed-
ing areas, gate and watering areas, corral
and home sites, old roads, field edges, and
eroded hilltops. It might be useful to ana-
lyze such samples separately for possible
consideration as separate management
units.

Management unit sampling approach
Take individual soil cores (10 or more)

randomly over the entire management unit

and mix them into a composite (Figure la).
Advantages of sampling randomly
within management units include:

* One sample represents the entire man-
agement unit.

* Likely to provide better data than the
reference sampling area approach when
uniformity in soil or management prac-
tices (e.g., manure application) is
uncertain.

Disadvantages of sampling randomly
within management units include:

* Sample collection requires more time
compared to sample collection by the
reference sampling area approach
(described at right).

» Heavy sampling equipment, if required,
must be moved across the management
unit.

Reference sampling area approach

Reference sampling areas are smaller
sampling areas within a management unit.
They can be used for representative soil
sampling and other crop monitoring activi-
ties, such as plant tissue sampling, soil
moisture measurement, or crop yield
estimates. This method is most beneficial
when heavy sampling equipment is used
or when the management unit is very
uniform.

The intensity of management and vari-
ability of the field should dictate how large
an area can be represented by one reference
sampling area. A local expert (university
Extension personnel; private certified crop
advisor, agronomist, or soil scientist; or
Natural Resources Conservation Service
personnel) can be consulted to assist you in
determining what might be appropriate for
your situation.

Reference sampling areas should be
representative of the entire management
unit and easy to access. To make sure a
reference sampling area is representative,
compare soil test values from proposed
reference sampling area(s) with soil test
values for a composite sample taken from
the entire management unit (see “Manage-
ment unit sampling approach”).

Within each management unit, select an
area of 0.5 to 1 acre for each reference
sampling area (Figure 1b). Plan to
georeference the four corners of the sam-
pling area to minimize year-to-year vari-
ability. Ways to georeference reference
sampling areas, besides using GPS, include
using specific tree numbers in an orchard,
measuring the distance from a fence or
fixed equipment, or installing markers.

Advantages of reference sampling areas
include the following.
¢ Fields can be sampled more quickly.
* It is easier to georeference sampling
locations.



* You can use more than one reference
sampling area within a management unit
to allow for differences in known man-
agement variables (e.g., irrigation water
distribution).

* There is more year-to-year consistency
due to less spatial variability.

Disadvantages of reference sampling
areas include the following.

* The reference sampling area may not
represent the management unit as a
whole.

* If georeference coordinates or field
markers are lost, the exact location of the
reference sampling area may be lost.

* Heavy traffic within the reference area
may occur if care is not taken.

* The sampling area will be compromised
if a nutrient or other amendment spill
occurs within the reference sampling
area.

The reference sampling area approach
often is used for in-season testing for soil
nitrate, because:

* More soil cores can be collected in a
given amount of time.

* Fixed soil moisture monitoring sites
(e.g., neutron probe) can be located
within the same reference sampling area.

* Reduced sampling equipment traffic
over the field reduces crop damage and
s0il compaction.

How to develop a plan
for soil nutrient monitoring

Soil test data will answer only the ques-
tions the test was designed to answer. The
following steps and questions can help you
design a monitoring system tailored to
your needs (Table 1). Two examples of how
to develop a plan are included (see
Examples 1 and 2, pages 10-13).

Table 1.—Considerations and questions for designing a soil nutrient monitoring plan.

Soil monitoring considerations

Specific questions

Objectives

* What is (are) your objective(s) for nutrient monitoring?

* What nutrients or other soil chemical properties do
you want to measure?

* Are you required by any agreement to monitor specific
nutrients or soil chemical properties?

Where to sample .

Should you collect samples throughout the manage-

ment unit, or use a reference sampling area?

* Do you plan to georeference locations where soil cores
are collected?

* What method will you use to georeference sampling

locations?

How to sample .

When should samples be collected?

* What soil sampling depth(s) are appropriate?

* How many soil cores will be collected for each com-
posite sample sent to a laboratory for analysis?

¢ Should you sample using a zigzag approach or a sys-

tematic sampling method within the sampling area?

6



Table 2.—Typical frequency for assessment of changes in soil test values.

As needed Periodic Once,
for specific (once per crop if necessary,
cropping rotation or for initial
system Annually** every 3 to 5 years) site assessment
Nitrate-N extractable boron (B), pH, lime requirement, soil texture,
(NO,-N)* total or sulfate-sulfur (5)***, | Bray or Olsen P, cation exchange
preplant, electrical conductivity (EC) | extractable bases capacity (CEC),
in-season, or (K, Ca, Mg, Na), organic matter
postharvest extractable

micronutrients

(DTPA-Zn, Mn, Cu, Fe)

* Soil testing frequency for nitrate-N varies widely for different cropping systems.
** For cropping systems with high-sodium (Na) irrigation water, an annual test for sodium absorp-
tion ratio (SAR) is recommended. The SAR test includes determination of exchangeable calcium

{Ca), magnesium (Mg), and sodium (Na).

** For sulfur (5), plant-tissue testing is preferred over soil testing. Soil test sulfur (sulfate-5 or total
5) is not a good predictor of crop yield response fo 5 fertilizer in many situations.

Objectives

Think carefully about your objectives.
Soil testing can be used just to monitor
nutrient levels for record-keeping require-
ments, or it can be used to guide nutrient
application decisions. Agricultural profes-
sionals (university Extension personnel;
private certified crop advisors, agrono-
mists, or soil scientists; and Natural
Resources Conservation Service personnel)
often can help in designing a customized
sampling strategy.

What nutrients or other soil chemical properties
do you want to measure?

Soil tests that provide useful information
for nutrient management purposes are
listed in Table 2.

One of the goals of a soil testing program
may be to avoid excessive application of
nutrients or salts. Repeated application of
organic materials, such as compost,
manure, or biosolids, typically results in
buildup of one or more nutrients, and

possibly soluble salts. As an example, if
manure application rates are based on
supplying enough N for the crop, other

nutrients (e.g., phosphorus and potassium}
usually are added at rates greater than crop
utilization. Soil testing can be used to track
nutrient accumulation over time.

Because each organic material
(e.g., manure, biosolids, compost) contains
a unique balance of nutrients, a nutrient
analysis of the organic material often is
helpful in deciding which soil tests are
appropriate. General information about the
nutrient concentrations present in various
organic materials can be found in Exten-
sion publications (see “For more
information”).

Several tests commonly offered by agri-
cultural testing laboratories—organic
matter, ammonium-N (NH-N), and
sulfur (S)—are less useful in assessing
management effects on soil fertility. Their
shortcomings are discussed briefly here.



Soil sampling for ammonium-N (NH_-N)
is not recommended unless fertilizer or
other organic amendments have been
applied during the past 30 days, or if soil
has remained dry or cold since N applica-
tion. In most situations, ammonium-IN is
rapidly converted to nitrate-N (NO,-N) in
soil.

Soil organic matter testing often is part
of a “routine” soil test, but it has limited
value for nutrient management. Most
fertilizer guides for irrigated crops do not
use soil organic matter as a basis for
nutrient management recommendations.
(Some dryland fertilizer guides use
soil organic matter values to adjust N
recommendations.)

Soil organic matter content changes very
slowly in response to management changes
(tillage or organic amendment addition).
Annual testing of soil organic matter is not
recommended because random measure-
ment error usually obscures small changes
in organic matter content over time. Peri-
odic soil organic matter testing (once per
crop rotation or every 5 years) may be
useful in measuring the impact of long-
term management changes that are
expected to build soil organic matter.

For sulfur (5), plant-tissue testing is
preferred over soil testing. Soil test sulfur
(sulfate-5 or total S) is not a good predictor
of crop yield response to S fertilizer in
many situations.

Are you required by any agreement
to monitor specific nutrients or
soil chemical properties?

Nutrient management plans required by
state or federal agencies often specify
required soil analyses and sampling fre-
quency. At a minimum, a sampling plan
should meet agency requirements (if appli-
cable). For example, landowners who
participate in the Natural Resources Con-
servation Service (NRCS) Environmental

Quality Incentives Program (EQIP) for
nutrient management often are required to
collect soil test data according to NRCS
specifications.

Where to sample

Collect soil cores throughout each man-
agement unit (unit sampling) or from a
reference sampling area within each man-
agement unit, as discussed previously in
“Where should I collect soil samples from
within a management unit?”

How to sample
When should samples be collected?

The recommended sampling frequency
is based on the rate of change in soil test
values over time (Table 2). Tests for soil
characteristics that do not change greatly in
response to fertilizer or organic amend-
ment addition (e.g., soil texture and cation
exchange capacity) often are not necessary.

Timing of soil sampling is most critical
for nitrate-nitrogen, because this form of N
is mobile in soil water. Generally, it is best
to collect soil samples for nitrate-N analysis
close to N fertilizer application time.

Soil tests for soil characteristics that
change slowly in response to management
(periodic soil tests in Table 2) are recom-
mended once per crop rotation or every
3 to 5 years. For these tests, small varia-
tions occur seasonally due to soil bioclogical
processes, crop residue decomposition, soil
water status, and tillage. In determining
management effects on these soil test
values, develop a consistent protocol for
the timing of sample collection.

What soil sampling depth(s) are appropriate?
Consult university fertilizer guides or
nutrient management guides for the crop.
Determine the soil sampling depth and any
other special considerations for soil sam-
pling in a particular cropping system. For
many agronomic crops, interpretive tables



for soil test values are based on a sample
taken to a 0- to 6-inch or a 0- to 12-inch
depth. However, some N recommenda-
tions are based on sample depths up to
24 or 48 inches.

Using shallower sampling depths, in
some cases, can allow for the detection of
changes in soil nutrient status before they
would be detected using a traditional
sampling depth (6 or 12 inches). For pas-
tures and some perennial crops where
tillage is absent, nutrients with limited
mobility (e.g., P and K) may accumulate
near the soil surface. Sampling closer to the
soil surface increases the probability of
detecting changes in soil test values over
time.

In some cases it is useful to split a
sample by depth. For example, if the uni-

versity guide is based on a 12-inch depth, it
might be useful to collect two samples, 0 to
3 inches deep and 3 to 12 inches deep.
Splitting the samples by depth allows you
to compare soil test values for the 0- to
12-inch depth (weighted average of 0- to

3- and 4- to 12-inch depths) with the fertil-
izer guide, while also evaluating changes
in surface soil test values (0 to 3 inches)
over time. Table 3 shows how to calculate a
weighted average.

How many soil cores should you collect
for a composite sample?

Increasing the number of soil cores
(subsamples) taken in a sampling area
generally increases the accuracy of the
data. Fewer soil cores are needed to repre-
sent a smaller sampling area (Table 4).
Mix soil cores thoroughly and submit a

Table 3.—Calculating a weighted average.

Sample depth Soil core length Soil test value
How measured (inches) (inches) (ppm)
Sampled 0-3 3 40
Sampled 4-12 9 20
Calculated* 0-12 12 25

*Weighted average of 0- to 3- and 4- to 12-inch depths is derived by:

[(core length x soil test value) + (core length x soil test value)] + total sample depth

Example: [(3x40) + (9x20)] +12 =25

Table 4—Minimum number of cores per sample and size of sampling areas.

Reference sampling

area within
Whole field Entire management unit management unit
Minimum cores/sample 20 10 5-8
Minimum acres/site 100% of field varies 1% or less
of management unit

|



composite sample to the laboratory. Check
with the laboratory to determine the
amount of soil needed for the desired
analyses.

Should you sample in a zigzag pattern
or use a systematic sampling method
within the sampling area?

For some crops, a zigzag pattern or other
haphazard approach to collecting soil cores
is appropriate. Systematic sampling
perpendicular to a furrow-irrigated bed,
fertilizer band, or perennial crop row
sometimes is used to reduce variability in
test results. If you choose a systematic
sampling method, you must use it consis-
tently in order to compare soil test values
over time.

Sampling checklist
Consistent sampling techniques are
essential. Make sure each of the following
aspects (each was discussed above) will be
handled before going to the field to take
soil samples:
¢ Nutrients to be monitored
* Size and location of management units
or reference sampling areas
¢ Sampling depthis)
* Number of cores per composite sample
* Systematic sampling instructions (if
applicable)

See “For more information” for publica-
tions describing routine soil sampling
collection and handling techniques.

Example 1: Monitoring nitrogen in
a silage corn field

Two years ago a grower purchased a
75-acre field. The new owner has no soil
test data and little information on how the
field was managed. He plans to conven-
tionally till the field and plant it to silage
corn and is concerned about how best to
manage nitrogen fertilization. e uses best
management practices to ensure timely

and even distribution of irrigation water
via overhead sprinklers.

The grower has a 20-year old aerial
photo of the field and the soil survey report
for the area. The photo shows that there
was a corral in a part of the field. The
grower decides that the former corral area
will need to be a separate management
unit (Management Unit 1), and the rest of
the field will be the second management
unit (Management Unit 2).

Developing a monitoring plan
Nutrient monitoring objectives

The grower wants to determine an
appropriate nitrogen application rate for
silage corn in this field. From a longer term
perspective, by creating management units,
he will be able to more closely meet the
nutritional needs of the crops and, ideally,
to reduce his fertilizer expenses and pos-
sible nitrate loss from the field.

Because part of the field has been a
corral, the grower suspects this area may
have a higher nutrient-supplying capacity
than the rest of the field. The grower does
not own livestock and will not be applying
manure to the field.




.
Table 5—PSNT and at-harvest stalk nitrate-nitrogen for Example 1.

Nitrate-nitrogen (mg/kg or ppm)
Management Unit 1 (old corral site)

Management Unit 2 (rest of field)

Soil test (PSNT) at

six-leaf growth stage 30

10

Corn stalk at harvest 4,500

5,500

Sampling approach

The grower wants to keep his sampling
plan fairly simple by using reference sam-
pling areas in the two management units.
The reference sampling areas are located
on the same side of the field and are fairly
close to the road for easy access. Should
plant tissue testing become necessary, those
samples also will be taken from the refer-
ence sampling areas.

The grower has a GPS unit and uses it to
record the location of the four corners of
the reference sampling areas in the two
management units. He collects 10 cores
(5 cores is the minimum per unit) in each
reference sampling area to create a repre-
sentative sample.

Both soil and plant tissue testing will be
used to monitor crop N status. Soil samples
(0- to 12-inch depth) will be collected at the
six-leaf growth stage. Plant tissue (corn
stalks) will be collected at harvest. A uni-
versity nutrient management guide, The
Presidedress Soil Nitrate Test (PSNT) for
Western Oregon and Western Washington,
will be used to determine methods used in
soil and plant tissue sampling. The guide
also will be used to interpret soil test and
plant tissue test results.

Results
Table 5 shows the results of soil and
tissue testing for both management units.
The presidedress soil nitrate test value
for Management Unit 1 (previous corral

site) was above the 25 ppm nitrate-N
sufficiency level given in the nutrient
management guide. Thus, fertilizer N was
not applied to this unit. Nitrogen was
applied at sidedress time to Management
Unit 2 at a rate of 100 Ib N per acre as
recommended in the guide.

The at-harvest stalk nitrate-N concentra-
tion in com from Management Unit 1 was
in the range required for optimum yield
(above 3,500 ppm) given in the nutrient
management guide. This result confirmed
the decision not to sidedress N fertilizer in
that management unit. Corn in Manage-
ment Unit 2 had an at-harvest stalk nitrate
value of 5,500 ppm, indicating that suffi-
cient N was present for maximum yield. By
using the management unit approach,
yields were maintained and N fertilizer use
was reduced.

Example 2: Monitoring soil

phosphorus over a 6-year period

A grower has a 105-acre field that is
irrigated with overhead sprinklers
mounted on a wheel line. He wants to
utilize composted manure from a drylot
dairy and commercial fertilizers to supply
nutrients for potatoes, a spring small grain
crop, and a winter small grain crop grown
in a 3-year rotation.

The grower worked with a consulting
soil scientist to define management units
for this field. The field was leveled many



Table 6.—Nutrient management strategies for Example 2.

Management unit Initial soil test P Strategy
1 15 Apply compost every year.
2 21 Apply compost every third year.
3 29 No compost applied.

years ago when it was furrow irrigated.
Bare-soil aerial photographs were used to
delineate management units defined by the
amount of exposed subsoil. Soil color was
directly related to topsoil depth, soil
organic matter content, and soil test values.
The management unit with the lightest
color on the aerial photo, Management
Unit 1, had the lowest organic matter
content and the lowest soil test P value

(15 ppm bicarbonate extractable I). Man-
agement Unit 3 had the highest organic
matter content and the highest soil test I’
(29 ppm). Management Unit 2 had inter-
mediate organic matter and intermediate
soil test P (21 ppm).

Developing a monitoring plan
Nutrient monitoring objectives

The goal of the soil testing program is to
efficiently use a combination of composted
manure and fertilizer P to satisfy crop
needs. Composted manure will be applied
each year to Management Unit 1 (lowest
soil test P) and every third year to Manage-
ment Unit 2 (intermediate soil test P).
Management Unit 3 will not receive
composted manure application because it
has higher soil test P values. (See Table 6.)

The phosphorus fertilizer rate for each
crop will be determined using university
nutrient management guides in conjunc-
tion with P soil test values for Management
Unit 2 (intermediate soil test ) (Table 6).
Phosphorus fertilizer (if needed for a
particular crop) will be placed near the row

at a single rate across the entire field. The
grower does not have equipment capable
of delivering a variable rate fertilizer
application.

Sampling approach

Annual sampling will be used to track
changes in soil test P over time. Because
composted manure distribution across the
field is not always uniform, the grower
chooses a random sampling scheme, col-
lecting soil cores in a zigzag pattern
through each management unit. He records
each management unit boundary and soil
core collection location with a GPS unit to
minimize year-to-year variation.

Management units will be sampled
every year in the late winter or early
spring. Samples will be taken at the 0- to
12-inch depth, as this is the depth recom-
mended in university fertilizer guides for
this region. From each management unit,
10 cores will be taken and composited into
a single sample.

Results

Figure 2 (page 13) shows that soil test I’
values remained relatively constant in each
management unit in the field over a 6-year
period. All crops received adequate P for
maximum yield.

The management unit approach allowed
the grower to continue composted manure
application to the portion of the field
where additional P has agronomic benefit
(Management Unit 1), while avoiding
excess P buildup in the portion of the field
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What’s in this publication?

This publication describes the use of post-
harvest soil nitrate testing as a tool for assess-
ment of nitrogen (N} management in
manured cropping systems west of the Cas-
cade Mountains in Oregon, Washington, and
south coastal British Columbia.

The first section of this publication gives
general information on the test and is
designed for use by growers and dairy opera-
tors. This section gives a brief introduction to
soil sampling, but does not provide all of the
technical details. The focus is on how to use
the post-harvest test to improve nutrient
management. This section describes:

@ What the post-harvest test measures
4 How to collect soil samples
@ Units used in soil nitrate testing

@ How to interpret soil nitrate test results for
grass and silage corn crops

In addition, background information
explains the rationale for the test:

@ How to use the post-harvest test as a
management tool (page 3)

@ Crop and soil response to excess plant-

available N (page 4)

Dan M. Sullivan, Extension soil scientist, Oregon
State University, and Craig G. Cogger, Extension
soil scientist, Washington State University.



The second section of this publication is
designed primarily for use by conservation
planners and other agricultural professionals
working with farmers to implement nutrient
management plans. This section is also
designed for dairy operators who do their own
soil sampling. This section includes detailed
suggestions for the following:

@ Collecting, preserving, and analyzing the
soil sample

# Developing a long-term soil sampling plan

The post-harvest test
and how to use it

What the post-harvest
test medsures

The post-harvest soil nitrate test measures
the quantity of plant-available nitrogen
present in the nitrate form in the surface foot
of soil in the late summer or early fall. The
test measures nitrate-N not utilized by the
recently harvested crop. Because crops differ
in their ability to remove nitrate-N [rom the
soil, test interpretation is crop-specific.

The test looks backward in rime. It evalu-
ates the balance between N supply and crop
uptake for the crops produced during the
summer. Nitrate-N accumulates in the soil
when more plant-available N is supplied than
can be utilized by the summer crop (see
“Crop and soil response to excess plant-
available N,” page 4).

Use the post-harvest test to:

@ Ger a general idea of balance berween N
supply from manure and other sources and
crop N demand

# Identify imbalances in N supply among
fields on a farm

# Identify fields that may respond to changes
in timing or amount of manure application
ot other agronomic practices

Soil sampling protocols
Sampling depth

Sample the 0- to 12-inch depth for the
post-harvest test. This shallow sampling
depth is a goad predictor of nitrate in the rest
of the sail profile when (1) in-season irriga-
tion is not excessive, and (2) samples are
taken prior to heavy rains in the fall.

Composite soil sample

Collect a composite soil sample consisting
of a mixture of 15 to 30 soil cotes from each
field or management unit. See “Collecting,
preserving, and analyzing the soil sample”
(page 9) for detailed sampling instructions
and suggestions for special situations.

What fields to sample

In general, it is not necessary Lo sample
every field on a farm every year. Consult with
your farm advisor to determine any regulatory
requirements [or sampling {requency. We
recommend that you sample selected fields
that represent typical manure and crop
management practices each year to track
long-term trends in post-harvest soil nitrate
values. See “Developing a sampling plan”
(page 11) for more information.

When to sample

In general, samples for the post-harvest
test should be collected as soon as possible
after a crop harvest. Avoid sampling a field
that has had manure application within the
past 30 days.

Samples must be taken before heavy fall
rains move nitrate helow the 12-inch depth.
Because the timing of fall rainfall is unpre-
dictable, the best strategy is to sample fields
before October 1 whenever possible.

Collect samples from medium- to fine-
textured soils (loams, clay loams, and clays)
prior to 5 inches of cumulative fall rainfall.
Sandy soils (sand, loamy sand, or sandy loam
soil texture) have lower water-holding
capacities and should be sampled prior to

continues on page 5




How to use the post-harvest test as a management tool

Sampling depth and timing are critical.
Interpretation tables for this test apply (}nly to
samples taken to a 12-inch depth. Surface soil
{0t 12 inches) rypically contains the highest
nitrate-N levels and requires the least time and
effort for sample collection. Samples must be
taken hefore heavy fall rains move nitrate below
the 12-inch depth. The target sampling period
generally is August 15 to October 15,

To get the most value from this test, it is
important to understand:

4 How the test fits into an overall nutrient
mAnagement prograin

4 Limitations to interpretation of test results

4 How not to use the test

Using the test as part of a nutrient
management program

The post-harvest test is but one measure of
success in nutrient management. Post-harvest
nitrate test data should be assessed in the
context of the current N management plan and
records of manure application. Successful N
management involves a number of components,
including:
4 Assessing crop N needs

4 Planning manure application to meet crop N
needs

4 Applying manure according to the plan

4 Recording manure application amount and
estimated plant-available N amount

4 Measuring crop yield and N content

4 Monitoring success of the plan

All compoenents of the nutrient management
system should be evaluated t(}gether.

Limitations to test results
Interpretive values for post-harvest soil

nitrate are:

# Calibrated only for high-rainfall portions of
the Pacific Northwest {(west of the Cascades).
Extrapolation to other environments is not
recommended.

& Provided only {or corn silage and grass hay/
silage crops. Field research has been used as
the basis for interpretive levels for these crops.
Aprplicable research data are not available for
other crops to determine p()st—harvest nitrate-
N levels associated with good crop and
nuttient management practices. However, the
test may be used for relative comparisons
among fields planted to another crop
{e.p., comparisens among grass pasture fields).

# Based on the assumption that summer irriga-
tion is less than, or close to, evapotranspira-
tion to ensure that significant nitrate leaching
does not occur before the fall test.

# Designed for fields with a history of applied
manure {more than 3 consecutive years of
regular manure application)., Lower post-
harvest soil nitrate test values are attainable
where only fertilizer N is used, or where
manure is applied infrequently.

4 Based on good management of the crop and
noermal yields. Crop moisture stress, insect
damage, or plant disease will reduce crop yield
and crop uptake of nitrogen, thus increasing
past-harvest soil nitrate test levels,

How not to use the post-harvest test
The test will not:

# Detect a shortage of plant-available nitrogen
for crop production. Continual mineralization
of nitrogen {conversion of organic N forms to
plant-available N forms in the soil) can
provide enough plant-available nitrogen for a
crop without accumulation of nitrate-N in
sail.

# Determine the source{s) of excess plant-
available N, Sources of N may include
manure slurry, 1ag()()n water, fertilizer, soil
organic mattet, or previous crop residues,

# Predict crop response to fall manure or N
fertilizer applications. The test does not
predict the amount of plant-available N that
will be mineralized from soil organic matter or
crop residues in the fall.




Crop and soil response to excess plant-available N

Crop response to applied N. Crop N uptake
is controlled by the environment, crop N uptake
potential, and management. Crops respond to
plant-available nitrogen supply {ammonium +
nitrate-N} hy the law of diminishing returns
{Figure 1). Without added N, some crop yield is
produced from N supplied by soil organic matter,
residual plant-available N, and other non-
fertilizer sources {e.g., mineralization of crop
residues). Additional N supplied from manure or
fertilizer increases crop yield until site yield
potential is reached.

The application rate of manure or N fertilizer
needed to reach near-maximum vield is termed
the agronomic rate. Rather than a single agro-
nomic rate, the crop response to N is best
described as an agronomic rate range (Figure 1),
The agronomic rate range concept allows for
variability in crop performance among years and
for crop uptake of N beyond the yield maximum
(increased protein).

Post-harvest soil nitrate test measures
nitrate-N not used by the crop, At excessive
plant-available N supply levels, crop yield and
crop N uptake do not respond to further N
additions. The extra soil N not used by the crop
accumnulates as nitrate-N.

Elevated post-harvest soil nitrate-N concen-
trations are an indicator of one or more of the
following: (1} excess plant-available N,

{2} N supplied too late in the season for crop
utilization, or {3} poor crop srowing conditions
due to insect infestation, moisturefheat stress,
plant disease, or other cultural problems. If crop
yields are acceptable and crop protein is at
typical levels, then the maost likely explanation is
that plant-available N was supplied in excess of
crop needs.

Because grass is more efficient than corn at
N uptake, target post-harvest soil nitrate levels
given in this publication are lower for grass
than for corn. There are two key reasons that
otrass is more efficient than corn in N remowval.
@ Grass has a greater capacity to take up N

supplied in excess of that needed for maxi-

mum yield. After enough N has heen supplied

for maximum vield, grass protein content
increases in response to increased N supply.
With grass, soil nitrate increases only when
the available N supply exceeds that required
to produce near-maximum protein. Corn dees
not take up additional N after the maximum
vield is reached. Corn silage protein does not
increase much in response to excess N supply.

@ Grass utilizes N mineralized late in the grow-
ing season more efficiently, Grass managed for
silage or hay continues to take up N until
harvest, Corn grown for silage completes its N
uptake approximately 4 weeks before harvest.
Some of the soil nitrate measured after corn
harvest is produced by mineralization of soil
organic N to available forms during the final
weeks of the growing season.
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Figure 1.—Crop vield and soil nitrate response to
increased N supply. Agronomic rate range = range
of N supplied from all sources that results in near-
maximum crop yield with acceptable post-harvest
nitrate accumulation. Above the agronomic rate
range, excess N accumulates as nitrate in soil,
Maore nitrate accumulates in the agronomic rate
range with com (b) than with grass (a).




Table 1.—Average calendar date when cumulative rainfall (after September 1) reaches

5 inches west of the Cascades.?

Calendar date to reach specified cumulative rainfall

Cumulative Lynden {WA)
rainfall after Medford Salem Tillamook Coupeville Centralia Abbotsford Agassiz Comox
Sept. 1 (OR) {OR) {OR) {(WA) (WA) (BC) {BC) (BC)
{inches)
3 10Nov  200ct 26 Sep 31 Qct 8 Oct 1 Oct 26 Sep 10 Oct
5 29 Nov 1 Nov 8 Oct 24 Nov 23 Oct 15 Oct 90ct  250ct
7 16 Dec 13 Nov 18 Cct 15 Dec 4 Nov 27 Oct 19 Oct 6 Nov

“Average daily precipitation data for many other locations is available at: Western Regional Climate

climate_normals/index_e.cfm).

Center (http:/fwrcc.dri.edu) or Environment Canada (http:/fwww.msc-sme.ec.gc.ca/climatef

3 inches of cumulative fall rainfall. The
starting date for calculating cumulative fall
trainfall is September 1. Include inches of
itrigation water applied after September 1 in
your estimate of cumulative rainfall.

Table 1 shows the average calendar date
when cumulative fall rainfall (aflter Septem-
ber 1) reaches 5 inches at a variety of loca-
tions. For most locations, sampling prior to
October 15 is acceptable in an average yeat.
In high rainfall areas (coastal areas and the
Cascade foothills), plan to sample earlier. A
late October sampling date usually is accept-
able in lower rainfall areas of southern
QOregon, the Puget Sound islands, Olympic
Peninsula, or Vancouver Island.

Units used in soil nitrate testing
In this publication, intetpretation of a
post-harvest soil nitrate test (Tables 3 and 4)
is based on units of parts per million {(ppm).
Some labs report soil test nitrate-N in units
of Ibfacre by assuming a standard value for
soil bulk density. If the lab reports nitrate-N
tesults in pounds per acre, ask them to pro-
vide a conversion factor to express data in
units of ppm. The conversion factor assumed
by laboratories usually is between 3 and 4,
because 1 acre-foot of dry soil usually weighs

Table 2.—Units used to report soil
nitrate analyses.

Equivalent
Name Interpretation  units
nitrate-N N present in mefke or
or NO,-N  the nitrate ppm
form, soil dry {dry weight

weight basis basis)

about 3.5 million pounds (3.5 Ib per acre-foot
= 1 ppm).

Interpreting soil nitrate test results
Data quality and variability

The first step in evaluating your soil
nitrate data is to verily data quality. Deter-
mine whether the sample collection methad,
timing of sample collection, sample preserva-
tion, and laboratory analysis methods are
acceptable. Reject data that did not result
from reasonable protocols. For example,
Tables 3 and 4 should not be used for soil
samples collected in November after heavy
fall rains.

Make sure that you understand the units
used to report test results. See Table 2 for an
explanation of units found in soil test reports.




Response of post-harvest soil test N
to changes in management

Success in N management is indicated by
long-term trends in post-harvest soil nitrate
(at least 3 to 5 years). Because of the large
pool of readily mineralizable N in manured
soils, fall soil nitrate values may not decline
for 3 to 5 years in response to improved
management. For multiyear comparisons,
sarmpling methods and timing must be
consistent.

Some pottions of a crop rotation will have
higher fall nitrate values because of rapid N
minetalization stimulated by tillage or incor-
poration of crop residues. For example, soil
nitrate concentrations typically are high,
regardless of overall N management, after a
perennial grass sod is plowed down and
reseeded.

Reductions in fall soil N are most likely to
be measured when (1) commercial N fertil-
izer amounts are reduced or eliminated,

(2) cropping systems that maximize N
removal in late summer and fall (August to
QOctober) are used, and (3) manure or N
application is eliminated after August 1. It is
more difficult to attain post-harvest soil
nitrate-N values of less than 20 ppm for corn
than for grass (see “Crop and soil response to
excess plant-available N,” page 4).

Interpretation for individual fields

Interpretations of soil test nitrate-N should
be made first at the field level. You may be
able to discover a probable cause for differ-
ences in test values among fields. Questions
to ask include:

@ Are relationships present between known
management factors (e.g., manure applica-
tion rate or timing, crop vield and quality,
irrigation [requency, distance to the barn)
and soil test values?

@ Is a large amount of variation present
between fields? Is there a logical explana-
tion for unusual values?

@ Are values for grass and corn fields similar?

Annual averages across grass
and corn crops

After looking at test values for individual
fields, it may be useful to look at averages
across all grass or corn fields. You may want
to calculate averages only for fields under
similar management.

Average nitrate-N test values are maost
useful for consideration of changes in whole
farm nutrient management. Tables 3 and 4
present interpretive information separately
for grass and corn fields.

If a few fields have unusual test values, you
tay be justified in excluding those fields
from an average. Although you may want to
exclude unusually high test values from the
farm average, you definitely should evaluate
those fields further to determine the probakle
cause of the high soil test values. The unusu-
ally high test values may reflect the need for
management changes or may reflect a soil
sampling or analytical error.

Using the interpretive tables
(Tables 3 and 4)

Interpretations and management sugges-
tions given in Tables 3 and 4 (pages 7-8) are
general in nature and should serve as only
one portion of a nutrient management plan
evaluation. Some of the management sugges-
tions can be implemented for individual
fields, while others need to be implemented
on a whole farm basis.

Remember not to focus solely on post-
harvest nitrate-N in evaluating N manage-
ment. Include other important aspects of N
tmanagement in your evaluation, such as
success in following a plan for manure appli-
cation, calibration of manure application
equipment, maintaining good manure appli-
cation records, and effective irrigation
management.




Table 3.—Silage corn. Suggested interpretation for post-harvest soil nitrate-N

(0- to 12-inch depth).®

If post-harvest nitrate-N is less than 20 ppm (less than approximately 70 1b N per
acre)

4 Continue present N managemendt.

If post-harvest nitrate-N is 20 to 45 ppm (approximately 70 to 160 Ib N per acre)

# Reduce or eliminate sidedress N fertilizer application. Use the pre-sidedress nitrate test

(PSNT). Apply sidedress N only when PSNT indicates a need.

# Reduce lagoon water application after August 1.

# Keep records to document crop yield, dry matter, and crop N removal. Total applied
manure-N + fertilizer-N should be less than 125 percent of documented crop N
removal.

@ Reduce manure application on fields where corn follows grass sod plow-down.
4 Plan to reduce manure-N application by 10 to 25 percent.

4 [mprove whole farm N balance.

If post-harvest nitrate-N is greater than 45 ppm (greater than approximately 160 1b N
per acre)

@ Apply only starter N (2C to 40 Ib N/acre at planting).

4 Plan not to sidedress N fertilizer in June. Apply sidedress N only when PSNT indicates
a need.

4 Eliminate lagoon water application after August 1.

@ Keep records to document crop yield, dry matter, and crop N removal. Apply manure N
at a rate less than or equal to crop N removal (approximately 200 lb total N per acre).

# Eliminate manure application on a few fields or a few strips within a field next year to
determine the contribution of mineralized N vs. curtent-season application of manure.

# Plan to reduce manure-N application by 25 to 40 percent.

4 Consult experts to improve whole farm nutrient balance.

“The post-harvest test values listed above are for the end of a growing season. Management
changes (if needed) should be implemented in future years. Interpretive values assume
near-optimum crop yields. If yield is below average, improve agronomic practices to
increase crop yield and crop N uptake.




Table 4.—Grass for hay or silage. Suggested interpretation for post-harvest soil nitrate-N

(0- to 12-inch depth).?

If post-harvest nitrate-N is less than 15 ppm (less than approximately 55 Ib N per
acre)

4 Continue present N management.

If post-harvest nitrate-N is 15 to 30 ppm (approximately 55 to 105 Ib N/acre)

# Apply manure earlier in the growing season.

@ Keep records to document crop yield, dry matter, and crop N removal. Total applied
manure-N + fertilizer-N should be less than 125 percent of documented crop N
removal.

# Check protein levels in forage. Grass crude protein greater than 21 percent is associ-
ated with increased potential for nitrate toxicity to cows.

# Plan to reduce manure-N application by 10 to 25 percent.

# Improve whole farm nutrient balance.

If post-harvest nitrate-N is greater than 30 ppm N (greater than approximately
105 1b Nfacre)

4 Apply manure earlier in the growing season. Reduce manure application after
Aupust 1.

4 Keep records to document crop vield, dry matter, and crop N removal. Total
manure-N + fertilizer-N should be less than or equal to crop N removal. Even if
calculated crop removal exceeds 400 b N per acre, apply manure-N + fertilizer-N
not to exceed 400 b N per acre per year.

# Consider reseeding or interseeding if grass vield is limited by poor stand or undesit-
able species.

@ Check protein levels in forage. Grass crude protein greater than 21 percent is associ-
ated with increased potential for nitrate toxicity to cows.

4 Plan to reduce manure-N application by 25 to 40 percent.

# Consult experts to improve whole farm nutrient balance and reduce danger of nitrate
toxicity to cows.

" The post-harvest test values listed above are for the end of a growing season. Manage-
ment changes (if needed) should be implemented in future years. Interpretive values
assuine near-optimum crop yields. If yield is below average, improve agronomic prac-
tices to increase crop yield and crop N uptake.




Detailed suggestions for soil
sampling and planning

Collecting, preserving, and
analyzing the soil sample

Tools for field sampling

Collect a sample that is representative of
the entire sampling depth. For example, a
representative sample for a 0- to 12-inch
depth has the same amount of soil from
the soil surface (0 to 6 inches) and from
the battom of the sampling depth (6 to
12 inches).

Always use a tool specifically designed for
soil sampling. Don’t use a shovel, because the
samples won't be uniform with depth. Tools
for soil sampling often are called soil probes
ar augers. There are several kinds available.

Push probes are tubes that you push into
the soil. They have a T-shaped handle
attached to a cylindrical tube (about 1 inch
diameter) with a beveled tip. The tube
collects a cylinder, or “core,” of soil. Push
probes work well in soft, uncompacted soils.

Hammer probes are designed for hard or
compacted soils. They have a sliding weight
(hammer) instead of a T-handle to drive the
probe into soil.

Soil test consultants often use hydraulic
probes mounted on a tractor or pickup to
sample soils. These reduce the time and effort
of sampling in hard soils. Gravelly and rocky
soils are difficult to sample. A hydraulic
probe with a rotating auger can sample some
gravelly soils.

A mud auger or bucket auger is the best
tool for hand-sampling at sites that are
difficult to sample with push probes. Use an
auger for compacted, muddy, rocky, or dry
soils. Augers can be purchased from several
manufacturers. A 2- to 4-inch diameter mud
auger (open-sided) works best for most
situations because it is easy to remove the
sample from the bucket. Use a larger

diameter auger for soils with large rocks.
Augers sample a 4- to 6-inch depth. You will
need to take several bites from the same hole
to sample to 12-inch depth. You will collect a
larger sample volume, about 5 to 10 times
that collected with a push tube. Because of
the extra effort required for auger sampling,
use this method only if other sampling
methods are difficult or impossible.

Field sampling protocol

Plan ahead. Use field maps and soil maps
to divide the farm into different management
units. A management unit is usually a field,
but you may want to subdivide a large field if
sections can be managed separately for
nutrient application. The simplest approach
is to collect a composite sample from the
entire management unit. You may choose to
testrict satpling to the dominant soil type if
the management unit has soils that differ
markedly in visual appearance (soil colot,
Lexture, organic matter).

Alternatively, you can restrict your sam-
pling to a representative area (usually about
an acre in size) within the management unit.
Choosing a tepresentative area within the
field where manure application rate, timing,
and uniformity are well documented is
essential. If you use the “representative area”
sampling approach, record the sampling
location using a GPS receiver or record the
distance from a fixed location (e.g.,
fenceline).

Avaoid large buffer zones that are some-
times present adjacent to water bodies or
roads, especially with big gun manure appli-
cators. Avoid small atypical areas such as:

& Swales

@ Very rocky or shallow soil (less than
12 inches deep)

@ Site of an old manure pile or a feeding,
watering, or resting area for livestock

& Abandoned field roads
# Field edges




Collect 15 to 30 soil cores from each
management unit or representative sampling
area with a push probe or similar tool. If you
use an auger, 10 holes per management unit
ar zone is sufficient.

Choase sampling locations in a zigzag
pattern actoss the field. Your general route of
travel should be across rows, rather than
down one row in the field. Make sure you
satnple within the part of the field where
manure is routinely applied. For grazed
pastures, choose sampling locations that have
average crop growth and productive forage
species.

Scrape away loose crop residues or manure
present on the soil sutface. Sample only the
soil. Including the accumulated organic
debris from the soil surface in the soil sample
will increase variability in test results.

Once you are satisfied with a sampling
strategy, repeat the same procedure each year.
This will increase the validity of year-to-year
comparisons of results.

Obtaining a representative sample from
fields where manure has been injected into
soil or placed in kands on the soil surface is
difficult. The depth of manure injection, the
width of injection zone, and the spacing
between bands depend on equipment, soil,
and the applicator. Some injection equip-
ment can place manure below the 12-inch
sampling depth used for the post-harvest
nitrate test. Manure may be injected or
banded more than one time per year, with
several orientations in a field (e.g., north—
south or east—west). Because of the added
variability associated with manure injection
or banding, plan to collect a larger number of
soil cores to obtain a representative compos-
ite sample.

Sample handling

Mixing. If it is not too hard to break up
the soil cores, break them, mix them all
together, and homogenize thoroughly. Take a
1-cup subsample for shipment to the lab. 1f

the soil cores are too hard to break apart,
send the entire sample to the lab, where they
can pass the sample through a mechanical
grinder. Check with the lab to make sure
they will grind and mix the entire sample
before subsampling.

Preservation. Soils kept moist and warm
continue to accumulate nitrate via biological
activity after sampling. The simplest way to
limit biological activity is to cool the soil
after collection. Put the samples in plastic
bags and place them in a cooler on ice while
still in the field. Refrigerate them when you
return from the field. Freeze the samples if
they will be held longer than 48 hours before
analysis.

Shipment. Keep the samples refricerated or
frozen until you deliver them to the lab.
Contact the lab before you sample, so they
will be prepared to receive the samples. Use a
shipping method that will get the samples to
the lab within 48 hours. You may want to
freeze the samples before shipping to make
sure they remain cool in transit.

Working with an analytical laboratory
Choose a laboratory that has experience
with agricultural samples. Ask if they partici-

pate in the North American Proficiency
Testing Program or a similar quality assurance
program for agricultural testing labs. Find out
what extraction and analytical procedures
they use. Procedures should be consistent
with those recommended for the western
states (Gavlak et al., 1994).

Labs may use one of several colorimetric
(color-based) lab procedures or they may use
an electrode method to measure nitrate.
Sample comparisons have shown that the
colorimetric procedures usually are more
precise than the electrode methaod.

Some testing labs also have sampling and
consulting services. This can be convenient
for people who have little experience in
sampling or need help with sampling.
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Find out how the lab repotrts soil test data.
Standard units for soil nitrate-N are parts per
million (ppm, Takle 2). If you aren’t familiar
with the lab, its a good idea to obtain a copy
of a sample laboratory report.

Because yvou will use sample results to
compare post—harvest soil nitrate across years,
laboratory consistency over time is a major
issue. A standard reference sample (soil
satmple with known concentration of nitrate)
can help you assess laboratory variability.
Consider submitting a standard reference
sarple (approximately 50 to 100 g dry
weight) with a nitrate-N concentration of
20 to 45 ppm with each batch of soil samples.
Keep track of test results for the standard
reference sample over time. If you note a
major error in the nitrate concentration
reported for the standard reference sample,
then the test data is questionable.

Standard reference samples are available
from the North American Proficiency Test-
ing Program (see “For more information,”
page 15). Standard reference samples must be
dried, ground, and thoroughly mixed.

We do not recommend that you split a
field sample to check laboratory consistency.
The one-time nature of such comparisons,
the uncertainty of obtaining a homogeneous
sample, and the uncertainty of sample preser-
vation in-transit to the lab limit the interpre-
tation of split-sample data.

Developing a sampling plan
Nutrient management plans can be volun-
tary, required by regulatory agencies, or a part
of an agreement with a conservation plan-
ning agency (e.g., Natural Resources Conser-
vation Service or conservation district). If
your nutrient management plan is not volun-
tary, consult the agency that supervises your
nutrient management plan to determine
whether they have specific requirements for
how often fields must/should be sampled.

Suggestions given here f{or sampling [re-
quency are general in nature and are not
intended to serve as policy for any agency.

Representative fields
for long-term monitoring

Representative fields are fields that you
sample every year to track trends in sample
values over time. Select fields that represent
typical management practices. Criteria that
can be used to choose representative fields
include: (1) records or estimates of annual
manute application rate, (2) number of years
of cantinuous manure application, (3) soil
test values for P and K. On dairies where P
and K fertilizers are not routinely applied, soil
test values above 75 ppm P (Bray P1 methad)
and 4C0 ppm K (ammonium acetate method)
usually reflect substantial manure application
in the past.

Sample the representative fields every year
Lo assess trends over time. If YOu grow corn
silage and perennial grass forage, plan to
sample at least four grass fields and four corn
fields each year. At a small dairy (fewer than
four fields), sample all fields each year.

Other fields

Periodically, you will need to evaluate the
fields not designated as “representative”
fields. Consider sampling all fields every
3 vears. Compare whole farm soil data to
representative field data.

If you have only a few fields with elevated
soil test N, then focus management on those
fields. If all fields on the farm give similar test
data, then focus your N management efforts
at the whole farm level. If representative
fields consistently have test values of less
than 15 ppm (grass) or less than 2C ppm
(cotn) over a 3-year period, and all other
fields sampled have similar test values, con-
sider reducing the number of post-harvest soil
nitrate tests.
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Sampling priority

Prioritize fields for fall sampling ahead of
time so that you get high-priority fields
satnpled at an appropriate time. Highest
priority should be given to representative
fields used to track long-term trends. Fields
with high manure application rates or
elevated soil test N the previous year should
also have a high priority.

Corn fields can be sampled for soil nitrate
in June (PSNT, pre-sidedress nitrate test) or
in the fall (post-harvest test described in this
publication). You will get the most manage-
tent information by sampling your high-
priority representative corn fields both in
June (PSNT) and after harvest. You also may
want to sample fields with PSNT values
greater than 45 ppm nitrate-N again in the
fall.

For other corn fields where only one soil
test per year is planned, we recommend using
the PSNT in preference to the post-harvest
soil nitrate test. The PSNT is preferred
because test results are applicable to
in-season N management. Growers can save
money and reduce post-harvest nitrare by
omitting sidedress N fertilizer application on
fields where sufficient soil nitrate-N is
present in June.

Sampling corn fields at PSNT time also
will reduce the number of post-harvest
samples that need ta be collected during the
short interval between harvest and the end of
the fall sampling window (approximately
October 15). If you miss a planned fall sam-
pling on a comn field, consider sampling next
year using the PSNT.

Grass fields are best sampled in the fall,
using the protocols described in this publica-
tion. Think carefully about the best way to
achieve consistent timing of sample collec-
tion for your fields. The timing of manure
application and the timing of grass harvest
are key variables to consider.

Samples collected shortly after manure
application are not a good indicator of the

balance between N supply and crop N
demand over the entire growing season. If
manure is applied late in the year, postpone
soil sampling until after a fall grass harvest.
Wait at least 3C days after a late-season
manure application before sampling. Sam-
pling need not be postponed until after the
last manure application or until after the last
grass harvest in the fall.

Questions and answers

Why is it difficult to achieve post-harvest
nitrate-N less than 15 to 20 ppm with
organic sources such as manure?

First, the timing and rate of application for
arganic sources is less flexible than for fertil-
izer N. Second, environmental processes that
control the quantity and timing of N avail-
ability from organic sources are difficult to
manage. The biggest factors controlling N
availability are soil temperature and moisture.
The timing of crop N uptake usually does not
mactch the timing of N supplied from manure
and other organic sources. Soil temperature
and moisture often support continued release
of available N after crop N uptake is
complete.

[s there a relationship between soil
organic matter content and potential N
mineralization?

Research west of the Cascades has demon-
strated a lack of correlation between soil
arganic matter content and N mineralization
potential for soils having 3 to 8 percent
organic matter. The active fraction of soil
arganic matter that controls annual N miner-
alization rates is a small proportion of total
organic matter (usually less than 10 percent
of total). Recent site management affects soil
N mineralization potential; it does not have
much effect on soil organic matter content.
Because most sail total N is contained in sail
organic mattet, soil total N is also an unreli-
able indicator of mineralization potential.
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What other soil tests can be used to
provide information to guide N
management for corn?

Soil nitrate testing in spring and early
sutnmer can assist with N management for
silage corn. Test soil ammonium + nitrate-N
several weeks after a spring manure applica-
tion to track early-season N availability. Test
soil nitrate when com is at the four- to six-
leaf stage (pre-sidedress nitrate test, PSNT)
to determine the need for sidedress N appli-
cation to com.

How much variability should I expect in
post-harvest nitrate-N test values for the
same grass field sampled between August
15 and October 157

It all depends on weather, soil kiology, and
crop management. A good stand of actively
growing grass can maintain nitrate-N con-
centrations of less than 15 ppm throughout
the post-harvest sampling period. Where soil
is dry in late summer, increased N availability
may occur for 2 or 3 weeks following the first
heavy rain. It may be useful to take several
soil nitrate tests rom the same field in the
fall to document changes in nitrate concen-
tration with time. Soil nitrate values given in
the interpretive table in this publication are
for typical precipitation and sampling date.

Ammonium-N is plant-available. Why
doesn’t the post-harvest test include
ammonium-N analysis?

Post-harvest ammonium-N analyses cost
money, and they do not yvield reliable inter-
pretive information. Ammonium-N does not
accutnulate in soils supplied with an excess of
plant-available N. It is rapidly converted to
nitrate. Soil samples taken at least 30 days
after manure application usually have
negligible ammonium-N concentrations
unless soil has remained dry.

Drying of soils after sampling releases
ammonium-N from microbial biomass. Most
dried soils have 2 to 2C ppm ammonium-N

that is caused by the soil drying process. Dry
soil ammonium-N concentrations are poorly
correlated with other indices of N availability
in controlled experiments.

Should post-harvest nitrate tests be used for
fields with organic soils?

Orther methads should be used to assess the
success of nutrient management plans on
arganic soils. Goals for post-harvest nitrate-N
of less than 20 ppm are difficult if not impos-
sible to attain on organic soils, which contain
mote than 20 percent organic matter. These
soils formed as organic matter accumulated
under natural pootly drained conditions. Sail
organic matter decomposition and N miner-
alization processes are greatly accelerated
under typical farming practices such as
attificial drainage and tillage.

Should I measure or estimate soil bulk
density to estimate post-harvest nitrate-N
in units of pounds per acre?

The variation in bulk densities among soils
typically is less than the variation associated
with soil nitrate sampling and testing, Inter-
pretive information in this publication is
based on units of parts per million (ppm;
mg per kg dry soil). You can approximate soil
nitrate-N in the sutface oot of soil by assum-
ing typical bulk density (ppm x 3.5 =
Ibfacre). This conversion factor is based on
the weight of 1 acre-foot of soil at a bulk
density of 1.3 ¢ cm?® (1 acre-foot = 3.5 million
Ib). Oreanic soils (more than 20 percent
organic mattet) have lower bulk density

(0.6 to 0.8 g cm?).

What is whole farm nutrient management?
The goals of whole farm management are:
(1) to move toward a kalance of nutrient
imports and exports, and (2) to utilize
nutrients on the farm at agronomic rates that
minimize nutrient losses to the environment.
Managing nutrients at the whole farm level
requires knowledge of the major nutrient
imports, major nutrient exports, crop
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utilization of nutrients on the farm, and
nutrient losses to air and water.

The Livestock and Poultry Environmental
Stewardship (LPES) Curriculum, availakle
through the Midwest Plan Service, includes a
Web presentation of whole farm nutrient
management principles and a worksheet for
evaluating whole farm nutrient balance. See
“For more information” (page 15) for details.

What is the role of post-harvest nitrate
testing in connection with Comprehensive
Nutrient Management Plans (CNMPs)?

CNMPs, developed by the Narural
Resources Conservation Service (NRCS) or
other nutrient management professionals
under NRCS supervision, are broader than
just nutrient management. Other compo-
nents of a CNMP are: (1) manute and waste-
water handling and storage, (2) land treat-
ment practices, (3) record-keeping, (4) feed
management, and (5) other waste utilization
options.

Post-harvest nitrate test values may be
used as part of a process to develop a new
CNMP or to update an existing CNMPE. The
CNMP typically includes a plan for regular

soil testing. Appropriate timing of the post-
harvest nitrate test is critical (see “When to
sample,” page 2), while soil samples for P and
K analysis may be collected any time of the
year. Soil samples collected for the post-
harvest nitrate test can be analyzed by rou-
tine agronomic soil testing procedures and
used in developing plans for P and K utiliza-

tion in a CNMP.

What are the implications of high nitrate
concentrations in forages?

Nitrate in ensiled forages can intetfere
with normal fermentation processes, resulting
in poot-quality forage. Forage nitrate affects
the distribution of nitrogen compounds in
silage. It is difficult to use the silage to formu-
late rations that meet cow needs for specific
protein fractions. Enough nitrate is some-
tites present in the silage itsell to create a
health risk to the animal. Grass silage that is
greater than 21 percent crude protein should
be tested for the level of nitrate-N. See
Johnson et al. (2002) for interpretation of
forage nitrate concentrations.
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For more information

OSU Extension Service publications

Hart, . 2C02. A List of Analytical Laborato-
ries Serving Oregon, EM 8677.

Marx, E.S,, ]. Hart, and R.G. Stevens. 1996.
Soil Test Interpretation Guide, EC 1478.

Marx, E.S., N.W. Christensen, ]. Hart,
M. Gangwer, C.G. Cogget, and A.l Bary.
1996. The Pre-sidedress Soil Nitrate Test
(PSNT) for Western Oregon and Western
Washington, EM 8650.

Sullivan, D.M., C.G. Cogget, and A L. Bary.
1997. Which Test Is Best? Customizing
Dairy Manure Nutrient Testing, PNW 5C5.

Sullivan, D.M., C.G. Cogger, and A L. Bary.
1997, Date, Rate, and Flace: The Field

Book for Dairy Manure Applicators,
PNW 506.

Many OSU Extension Service publica-
tions, as well as additional gardening infor-
mation, may be viewed or downloaded from
the Web (htp:/feesc.oregonstate.edu).

Copies of many of our publications and
videos also are available from OSU Extension
and Experiment Station Communications.
For prices and ordering information, visit our
anline catalog (http://eesc.oregonstate.edu)
ar contact us by fax (541-737-C817), e-mail
(puborders@oregonstate.edu), or phone

(541-737-2513).

WSU Cooperative Extension publications

Bary, AL, C.G. Cogger, and D.M. Sullivan.
2000. Fertilizing with Manure, PNW 533.

Daniels, C.H. 2002. Analytical Laboratoties
and Consultants Serving Agriculture in

the Pacific Northwest, EB1578E.

Visit the WSU Cooperative Extension
publications Web site at http://pubs.wsu.edu

Other resources

Gavlak, R.G., D.A. Horneck, and
R.O. Miller. 1994. Plant, Soil and Water
Reference Methods for the Western
Region, WREFP 125 (University of Alaska-
Fairbanks).

Johnson, L., J. Harrison, E Hoisington, and
M. Bueler. 2002. Nitrate levels in grass
silage. Washington State Dairy News
11(2). Available at: htop:/fwww.puyallup.
wsu.edu/dairy/. Verified 1T August 2002.

Mahler, R.L. and T.A. Tindall. 1994, Sail
Sampling, Bulletin 704 (University of
Idaho Cooperative Extension System,

Maoscow, ID).

Midwest Plan Service. Livestock and Poultry
Environmental Stewardship (LPES)
Curriculum. Available at: http:/fwww.
lpes.org/. Verified 14 January 2002.

North American Proficiency Testing Pro-
gram. Standard Reference Soil Samples
(Soil Science Society of America,

677 S. Segoe Rd., Madison, W1 53711;
phone: 608-273-8080; Web: http://

www.soils.org).
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Soil Test

Interpretation Guide

E.S. Marx, J. Hart, and R.(G. Stevens

egular soil testing is an important element in

nutrient management. You can use soil tests

as a diagnostic tool or to identify trends
through time. To obtain meaningful test results, you
must sample soil correctly, at the same time each year,
and you must maintain records. For more information,
see EC 628, How fo fake a soil sample. . .and why (see
“For more information,” page 7).

Soil testing laboratories use different test methods,
which may influence results and sufficiency ranges.
Therefore, the sufficiency ranges in this publication are
accurate only for the test methods listed.

Soil tests used to evaluate fertility measure the soil
nutrients that are expected to become plant-available.
They do not measure total amounts of nutrients in the
soil. Measurements of total nutrient content are not
useful indicators of sufficiency for plant growth,
because only a small portion of the nutrients are plant-
available.

Adequate soil nutrient levels vary depending on plant
species. Similarly, plant tolerance of excessive nutrient
levels, nutrient imbalances, or less-than-optimum
growing conditions varies. If excessive nutrient levels
exist, review management to determine the cause.

Nutrient concentrations vary with soil depth. Depth
of sampling, therefore, affects test results. To determine
the proper sampling depth, you must consider the
purpose of the soil test. To estimate nutrient availability
for a crop prior to planting, sample soil to the depth
where most root activity will occur. Shallow sampling
sometimes is used to evaluate surface conditions in

6§OREGON STATE UNIVERSITY €XTENSION SERVICE

perennial crops where fertilizers have been applied to
the soil surface. Deep sampling may be necessary to
diagnose problems in orchards.

Soil test values do not vary greatly from year to year.
Drastic changes in test values may indicate an unrepre-
sentative soil sample or a laboratory error. When in
doubt, submit a new sample or ask the lab to repeat the
analysis.

This publication provides general guidelines for
interpreting soil test results. Fertilizer guides for many
individual crops are available from your county coffice
of the OSU Extension Service or Washington State
University Cooperative Extension, or from Extension
and Experiment Station Communications, Oregon State
University (see “For more information™).

Nitrogen (N)

Plant-available nitrogen
(nitrate and ammonium)

Plant-available forms of nitrogen are nitrate (NO, -N)
and ammonium (NH_*-N}. Soil concentrations of
NO, -N and NH,'-N depend on biological activity, and
therefore fluctuate with changes in conditions such as
temperature and moisture. Nitrate is easily leached
from the soil with high rainfall or excessive irrigation.
Soil tests can detenmine NO, =N and NH_'-N concentra-
tions at the time of sampling, but do not reflect future
conditions.

When you collect samples for nitrogen testing, keep
them cold, or dry them immediately to prevent NO_-N
and NH,'-N concentrations from changing.

E.S. Marx, former rescarch assistant in soil scicnee, and John Hart,
Extension soil scientist, Oregon State University;

and Bob Stevens, Extension soil scientist, Washington Statc
University.



Ammonjum-nitrogen (NH,-N)

Ammonium-nitrogen does not accumulate in the soil,
as soil temperature and moeisture conditions suitable for
plant growth also are ideal for conversion of NH *-N to
NO_ -N. Anmonium-nitrogen concentrations of
2-10 ppm are typical. Soil NH_*-N levels above 10 ppm
may occur in cold or extremely wet soils, or if the soil
contains fertilizer residue.

Nitrate-nitrogen (NO,-N)

West of the Cascades. Soil nitrate-nitrogen measure-
ments are most useful as a post-harvest “report card” to
evaluate N management. Nitrate remaining in the soil
after harvest can leach during winter rains, contaminat-
ing surface and groundwater. If residual nitrate levels
are consistently high, reduce fertilizer N inputs in future
growing seasons.

]
Table 1.—Residual soil nitrate-nitrogen for evaluating N
management.

NO_-N in surface foot (ppm})*

low <10
medium 10-20
high 20-30
excessive =30

*Sce Table 13 (page 7) for conversion of ppm to [b/acre.

Mid-season measurement of soil nitrate is used for
field com production. See EM 8650, The Pre-sidedress
Soil Nitrate Test (PSNT) for Western Oregon and
Western Washington, for more information.

East of the Cascades. In arid regions, soil nitrate
(NO_-N) is evaluated by measuring NO,-N to the
expected rooting depth of the crop to be grown. If test
results are reported in ppm, convert to lb/acre using
Table 13 (page 7). Then subtract the soil nitrate from
the crop requirement to determine a fertilizer rate.

Failure to account for NO_-N in the soil can lead to
over-application of nitrogen fertilizers. Also, irrigation
water should be analyzed for NO_-N content, and
fertilizer rates reduced accordingly. Proper irrigation
increases N use efficiency and reduces nitrate leaching.

Total nitrogen

Total nitrogen analysis measures N in all organic and
inorganic forms. Total nitrogen does #of indicate plant-
available N, and is not included in standard soil testing
programs.

A typical agricultural soil in the Willamette Valley
contains about 0.10 to 0.15 percent N, or approximately
5,000 lb N/acre in the surface foot. Only 1 to 4 percent
of this total N becomes plant-available during a growing
seasonl. East of the Cascades, soils tend to have smaller
amounts of total N.

Total N analysis, while not recommended as part of a
standard soil testing program, may be better than
organic matter analysis for estimating soil N supplying
capability.

Phosphorus (P)

The Bray P1 (for acid soils) and the Olsen sodium
bicarbonate (NaHCO,) (for alkaline soils) tests estimate
plant-available phosphorus. Seil testing laboratories
also use several other extraction methods. For interpre-
tation of results from other extraction methods, contact
the laboratory that performed the analysis.

Phosphorus soil tests are an index of P availability.
The test values cannot be used to calculate available
Ib PO facre.

When sampling soil, you must be aware of previous
P management. Phosphorus is relatively immobile in
soil. If phosphorus has been applied in a fertilizer band,
concentrations of P may persist where the band was
placed. Avoid fertilizer bands when collecting soil
samples.

]
Table 2.—Phosphorus soil test.

West of Cascades East of Cascades
(Bray P1 test) (Olsen test)
ppm P ppm P
low <20 <10
medium 20-40 10-20
high 40-100 20-40
excessive =100 =4()

The phosphorus application rate necessary to correct
P deficiencies varies depending on soil properties.
Phosphorus availability decreases in cool, wet soils. In
many situations, banded phosphorus applications are
more effective than broadcast applications.

Phosphorus applications generally are not recomn-
mended if tests are high or excessive. High soil
phosphorus combined with surface runoff can cause
excessive growth of plants and algae in surface waters,
damaging aquatic ecosystems.



Cations

Of the three primary cations (potassium, calcium, and
magnesiwm), potassium requires the most management
attention. Few crops have responded to calcium and
magnesium in the Pacific Northwest.

If extremely high levels of a single cation exist, plant
deficiencies of other cations may occur due to competi-
tion for plant uptake.

The soil test ranges in Tables 3, 4, and 5 are for the
amimonium acetate extraction method. 1f a sodium
bicarbonate (NaHCO,) extraction is used, test values
may be slightly lower.

Potassium (K)

Excessive soil potassium levels can result in elevated
K levels in grass forage crops, which may be detrimen-
tal to animal health.

]
Table 3.—xtractable potassium (K).

K

low <150 ppm*

<0.4 meq/100 g soil
medium 150-250 ppm

0.4-0.6 meq/100 g soil
high 250-800 ppm

0.6-2.0 meq/100 g soil
excessive =800 ppm

>2.0 meq/100 g soil

#Sce Table 13 (page 7) for conversions from ppm to meg/100 g soil.

Calcium (Ca)

Calcium deficiencies usually are found only on very
acid soils. They can be corrected by liming with cal-
cium carbonate (CaCO.).

]
Table 4.—ICxtractable calcium (Ca).
Ca

low <1,000 ppm*
<5 meq/100 g soil
1,000-2,000 ppm
5-10 meq/100 g soil
high >2.,000 ppm

>10 meq/100 g soil

medium

*Sce Table 13 (page 7) for conversions from ppm to meq/100 g soil.

Magnesium (Mg)

Magnesium deficiencies on acid soils can be cor-
rected by liming with dolomitic lime.

Magnesium toxicity can occur on serpentine soils in
southwest Oregon.

]
Table 5.—ELxtractable magnesium (Mg).

Mg
low <60 ppm*
<0.5 meg/100 g soil
medium 60—180 ppm
0.5-1.5 meq/100 g soil
high >180 ppm

> 1.5 meq/100 g soil

*See Table 13 {page 7) for conversions from ppm to meg/100 g soil.

Sulfate-sulfur (SO >-S)

Plants absorb sulfur in the sulfate (SO_*-S) form. In
high rainfall areas west of the Cascades, SO,” is readily
leached, and soil test data are not well correlated with
plant growth. In arid regions east of the Cascades, soil
test information may be useful. Also, irrigation water
may contain significant amounts of sulfate-sulfur. Plant
analysis often is useful for diagnosing sulfur deficiency.

I
Table 6.—Sulfate-sulfur, east of the Cascades.

SO 42‘—S (ppm)

low <2
medium 2-10
sufficient >10
Micronutrients

Deficiencies of micronutrients other than boron and
Zinc are uncommon. Availability of most micronutrients
is largely pH-dependent; availability decreases as pH
increases (except for molybdenum, which becomes
more available as pH increases). Deficiencies rarely
occur in soils with pH below 6.5.

Soil testing for micronutrients other than boron and
zinc is recommended only when a deficiency is sus-
pected. If you suspect a micronutrient deficiency, plant
tissue testing may be a better diagnostic tool than soil
testing.



Boron (B)

Crops such as alfalfa, table beets, brassicas,
cancberries, and root crops have responded to boron
fertilization on B-deficient soils in western Oregon.
Tree fruits and alfalfa are examples of crops sensitive
to low boron levels east of the Cascades.

While low levels of boron may limit plant growth,
high concentrations can be toxic. When applying
boron, apply uniformly and mix thoroughly with the
soil.

I
Table 7.—Boron by the hot water extraction method.*

B (ppm)
low <0.5
medium 0.5-2
high >

*The hot water extraction method for boron may result in incor-
reetly high valucs on soils with high organic matter content.

Zince (Zn)

Zine values above 1.0 ppm using the DTPA extrac-
tion method are sufficient. Zine deficiencies have been
identified in some crops in certain regions. Corn, beans,
grapes, hops, onions, and deciduous fruit trees are
especially sensitive to low levels of available zinc.
Deficiencies sometimes are associated with high soil

P concentrations, soils high in fine clay and silt, or soils
with high pH.

Copper (Cu)

Copper values above 0.6 ppin using the DTPA
extraction method are sufficient. Copper deficiencies
are uncommon. Deficiencies have been identified on
muck soils such as those in the Klamath area in Oregon
and the Colville area in Washington.

Manganese (Mn)

Manganese values above 1.5 ppm using the DTPA
extraction method are sufficient. Manganese deficien-
cies generally occur only in soils with pH 7.0 or above.
Manganese toxicity may occur on acid seils. On
alkaline soils east of the Cascades, Mn availability may
increase in acidified microzones where fertilizers have
been placed. These acidified microzones can alleviate
Mn deficiencies sometimes encountered on high pH
soils. In some instances, however, acidic microzones
can result in Mn toxicity.

Iron (Fe)

Soil testing for iron is not recommended. Most test
methods do not discern between forms of iron, and
therefore have little meaning for plant nutrition.

Iron deficiencies are uncommon on acid soils in the
Pacific Northwest. Where deficiencies occur, they
often are associated with acid soil plants, such as
azaleas or rhododendrons, growing on soils with
unsuitably high pH. Acidifying fertilizers such as
anunonium sulfate will help correct problems.

Iron applications on alkaline soils are inefficient
unless a chelated form is used. Lowering soil pH to
increase iron availability on a field scale is not eco-
nomical. However, adding acidifying materials such as
elemental sulfur te fertilizer mixes can acidify
microzones around the fertilizer material and increase
Fe availability.

Foliar applications of Fe sometimes are used to
correct deficiencies in fruit, turf, and other high-value
CIOpS.

Molyvbdenum (Mo)

Soil Mo concentrations are too low for most labs to
evaluate. Molybdenum deficiencies are rare, and are of
concern mostly for leguminous crops. Molybdenum-
deficient legumes appear chlorotic. Liming to raise soil
pH may alleviate deficiencies. Molybdenum-coated
seed also can be used.

Excessive molybdenum in forage can harm animal
health. If you suspect excessive molybdenum in your
forage, determine Mo content by forage analysis.

Chloride (CI')

Soil testing for chloride is not a common practice,
and little data exists for interpretation of test results.
Evidence indicates that wheat sometimes benefits from
chloride applications. The values in Table 8 are based
on wheat research in Montana and South Dakota. Little
information exists on chloride soil testing in Washing-
ton and Oregon.

]
Table 8.—Chleride soil test ranges for wheat in Montana and
South Dakota, 2-foot sampling depth.

ppm Ib/acre
low 04 (-32
medium 4-8 32-64
high >8 >64




pH, lime requirement (LR)
Soil pH is a measure of soil acidity. Most crops grow
best if the soil pH is between 6.0 and 7.5.

Table 9.—Soil pH ranges.

pH
strongly acid below 5.1
moderately acid 5.2-6.0
slightly acid 6.1-6.5
neutral 6.6-7.3
moderately alkaline 7.4-8.4
strongly alkaline above 8.5

Soil pH can be increased by liming. The soil pH test
indicates if lime is needed. The lime requirement test
determines sow much lime is needed. Accurate lime
recommendations cannot be made without performing
an SMP or similar test.

SMP* lime requirement test

The SMP lime requirement test is used to estimate
the amount of lime required to raise the pH of 6 inches
of soil. The SMP test is performed by mixing soil with
a buffered pH 7.5 solution and determining the pH of
the mixture. During the reaction, the soil’s reserve
acidity lowers the pH of the SMP sclution. Soils with
low SMP values have high reserve acidity and high
lime requirements.

Some soils may have a low pH (<5.3) and a fairly
high SMP buffer value (>6.2). This condition can be
caused by the application of fertilizer. In this case, the
low pH value is temporary, and the pH of the soil will
increase as the fertilizer completes its reaction with the
soil.

Sandy soils alse may have a low pH and high SMP
buffer value. This condition occurs because sandy soils
have low amounts of reserve acidity due to low cation
exchange capacity (CEC). In such cases, a light appli-
cation of lime (1 to 2 t/a) should suffice to neutralize
soil acidity.

Table 10 is used to determine the amount of lime
required, based on the SMP test, to raise soil pH to a
desired level. The target pH is determined by the crop
to be grown and possibly by other factors.

*SMP stands for Shocmaker, MacLcan, and Pratt—the people who
developed the test.

Without an SMP or similar test, there is no way to
know how much lime is required to adjust soil pH to a
desired level. Accurate lime recommendations cannot
be made solely on the basis of soil pH.

]
Table 10.—SMP lime requirement—Tfield scale.

Tons/acre of 100-score lime needed

SMP to raise pH of surface 6 inches of soil
buffer to the following pH’s

53 5.6 6.0 6.4
6.7 — — — —
6.6 — — — 1.1
6.5 — — 1.0 1.7
6.4 — — 1.1 2.2
6.3 — — 1.5 2.7
6.2 — 1.0 2.0 32
6.1 — 1.4 2.4 37
6.0 1.6 1.7 2.9 4.2
5.9 1.4 2.1 33 4.7
5.8 1.7 2.5 37 5.3
5.7 2.0 2.8 42 5.8
5.6 2.3 32 4.6 6.3
3.5 2.6 36 5.1 6.8
5.4 2.9 39 5.5 7.3
5.3 32 4.3 6.0 7.8
5.2 3.6 4.7 6.4 8.3
5.1 39 5.0 6.9 8.9
5.0 42 5.4 7.3 9.4
4.9 4.5 5.8 7.7 9.9
4.8 4.8 6.2 8.2 10.4

Example: If the “SMP buffer” valuc is 5.9, the amount of lime
needed to raise the pH to 6.0 is 3.3 tons of 100-score lime/acre.

]
Table 11.—SMP lime requirement—gardens.

If the SMP lime

requirement Apply this amount
test is of lime (1b/1,000 ft*)

5.4 or below 250

5.5-6.0 150-250

6.0-6.5 100-150

above 6.5 0

Some plants, such as blueberries, rhododendrons,
azaleas, and cranberries, grow best in acid soils.
Fertilizers such as ammonium sulfate can help maintain
acidic conditions.



Sodium (Na)

Sodium is not a plant nutrient and therefore is not
necessary for plant growth. High levels of sodium are
detrimental to soil tilth and plant growth.

Sodiwn levels are evaluated based on Exchangeable
Sodium Percentage (ESP). The ESP is the percent of
the cation exchange capacity (CEC) occupied by Na.

ESP values above 10 percent are of concern. Exces-
sive sodiwm levels can occur naturally or can result
from irrigation with high-sodium water. Reclamation
involves establishment of drainage followed by gyp-
s application and leaching with low-sodium water.

Soluble salts (SS)

Soluble salt problems usually are associated with
arid regions such as eastern Oregon and Washington.
Soils with high levels of soluble salts are called saline
soils. Seils high in sedium are called sodic soils (see
“Sodium™). Saline-sodic soils are high in both soluble
salts and sodium. Soluble salts are measured by electri-
cal conductivity (EC) of a saturated paste soil extract.

Table 12.—Soluble salts.

Conductivity

(mmhos/em*) ppm salt**
low <1.0 <640
medium 1.0-2.0 640-1,280
high >2.0 =1,280

*mmbhos/cm is equivalent to deeisicmen/m.

*¥Multiply mimhos/cm by 640 to cstimate ppm salt.

Because salts move readily with water, salt problems
often are transient. Salt toxicity can occur, and salts
may leach before soil is tested. Low salt values,
therefore, do not always rule out salt toxicity as a cause
of problems.

Salt tolerance varies greatly among plant species.
Seedlings are especially sensitive to high salt concen-
trations. Excessive salts may inhibit seed genmination.
Excessive fertilization and poor irrigation water quality
are sources of salts.

6

Organic matter

Maintenance of soil organic matter is one of the most
tmportant goals of soil management. Accurate mea-
surement of soil organic matter is difficult.

Many laboratory methods are used. Most methods
are indirect; they measure soil carbon and make an
assumption about the percent carbon content of organic
matter. The Walkley-Black method is common and
gives consistent results. The loss on ignition method
can give inconsistent results and tends to overestimate
orgarnic matter.

When estimating potential nitrogen release of a soil,
total N testing is preferred to organic matter determina-
tion. Neither approach provides accurate estimates of
soil N availability. If you are monitoring changes in
organic matter over time, use the same lab for all
analyses.

Cation exchange capacity (CEC)
CEC is a measure of a soil’s capacity to retain and
release elements such as K, Ca, Mg, and Na. Soils with
high elay or organic matter content tend to have a high
CEC. Sandy soils have a low CEC. Soil CEC is rela-

tively constant over time, so there is no need for
repeated analyses.

CEC often is determined by the ammonium acetate
(NH,OAc) or sodium acetate (NaOAc) methods. While
these methods are standard in many regions, there are
potential sources of error. Errors are most likely to
oceur for soils containing appreciable amounts of
CaCO, or gypsum.

Some labs estimate CEC based on soil texture,
organic matter content, cations, and pH. Such estimates
often are inaccurate. The “sum of bases” method for
calculating CEC of alkaline soils can give inaccurate
results, especially if there are significant amounts of
free CaCO,.

CEC determination can be important for predicting
behavior of pesticides and other chemicals in soils.

Base saturation

Base saturation is the percentage of the CEC that is
occupied by cations other than hydrogen (H) and
aluminum (Al). Soils with low base saturation gener-
ally are acidic. Base saturation and pH increase
together.



For more information To order the publications listed above, send the
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Publication Orders
Extension & Station Communications

Hart, J. dnalyrical Laboratories Serving Oregon,
FG 74 (Oregon State University, Corvallis, reprinted
1997). No charge

Hart, J. How ro take a soil sample. . .and why, EC 6238 Oregon State University
(Oregon State University, Corvallis, revised 1995). 422 Kerr Administration
No charge Corvallis, OR 97331-2119

Marx, E.S., N.W. Christensen, J. Hart, M. Gangwer, Fax: 541-737-0817

C.G. Cogger, and A l. Bary, The Pre-sidedress Soil
Nitrate Test (PSNT) for Western Oregon and
Western Washington, EM 8650 (Oregon State
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Ifyou would like additional copies of this publica-
tion, Soil Test Interpretation Guide, EC 1478, send
S1.50 per copy to the above address.

Y ou may order up to six no-charge publications

Fertilizer guides for individual crops are a‘s_/ai_lable. without charge. If you request seven or more no-charge
Request our catalog to see a complete listing. publications, include 25 cents for each publication
World Wide Web beyond six.

We offer discounts on orders of 100 or more copies
of a single title. Please call 541-737-2513 for price
quotes.

You can access our Educational Materials catalog
and many of our publications through our Web page at
eesc.orst.edu

. ___________________________________________________________________________________________________________________________________________________|
Table 13.—Conversions.

To convert column 1 To convert column 2
into column 2, divide by Column 1 Column 2 into column 1, multiply by
390 ppm K meq K/100 g soil 390
200 ppm Ca meq Ca/100 g soil 200
121 ppm Mg meq Mg/100 g soil 121
230 ppm Na meq Na/100 g soil 230
1 meq/100 g soil cmol’kg soil 1
2% Ib/acre (7 inch depth) ppm 2%
3.65% Ib/acre (1 foot depth) ppm 3.65%
43.56 Ib/acre 16/1,000 sq ft 43.56
43,560 square feet acres 43,560
2.471 acres hectares 2.471

*Thesc valucs vary with soil bulk density.
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NUTRIENT MANAGEMENT
FOR DAIRY PRODUCTION

Manure application rates
for forage production

T. Downing, D). Sullivan, ]. Hart, and M. Gamroth

Most daivies can supply all the nitvogen, phosphorus, potassium, and other
nutrients needed for forage production by applying manure to forage crops.
As a manager, your goal is to match nutvient supply with crop needs by deciding
when and how much manure to apply.

This publication explains how to estimate the
amount of manute to apply for f()rage pr()ducti()n. To
do so, you need:

® A current manure analysis for your dairy (see Dairy

Manure as a Fertiliver Source, EM 8586)
o A list of f()rage Crops to be pmduced

® A soil test for phosphorus and potassium from each
field where manure will be applied

Applying too much manure leads to several prob-
lems. First, plants take up excess amounts of nutri-
ents such as potassium. High-potassium grass forages
can lead to health problems, especially in dry cows.
Second, excess manure can add nutrients and micro-
organisms to runoff or sutface watet, and can provide
nitrogen that can leach inte groundwater,

Application rates in this publication are based on
soil tests and growing conditions in western Qregon,

Manure analysis

Analyzing manure is critical to determining the
correct application rate. If you don't test your dairy’s
maAnure, you can ()nly guess its nutrient value,

Manure testing in western Oregoen has shown more
variation among dairies than within one dairy. Develop
a manure nutrient history for your dairy by testing
manure two or three times a year for 2 or 3 years.
These records will help you manage nutrient resources.

Oregun State | Extension

univErsiTy | Service

Have manure analyzed for total nitrogen (N),
ammeonium nitrogen (NH4-N), phosphorus {P), and
potassium (K ). Laboratories often perform these as a
standard analysis package.

Call your county office of the OSU Extension Ser-
vice or your local USDA Natural Resources Conserva-
tion Service office for sampling directions. Laboratories
Serving Oregon: Soil, Water, Plant Tissue, and Feed
Analysis (EM 8677) lists laboratories that test manure.

Crop nitrogen requirements

Nitrogen (N} typically is the limiting nutrient for
crop production on dairies, Table 1, page 3, shows the
estimated nitrogen removal rate {or uptake) for aver-
age yields of the most commaon forage crops grown on
dairies. Values in the upper part of the table are on a
dry matter {DM) hasis; in the lower part, as-harvested
values are adjusted for moisture, For example, I ton of
forage dry matter is equivalent to 4 tons of harvested
forage if the silage is 25 percent DM, When discussing
nutrient removal, you need to know whether you are
dealing with as-harvested or dry-matter values so that
you can interpret values correctly.

Troy Downing, Extension agriculture faculty (dairy), Tillamook
County; Dan Sullivan, Extension soil scientist; John Hart, Exten-
sion soil scientist; and Mike Gamroth, Extension dairy specialist;
all of Oregon State University. This publication replaces EC 1094,
Celeuloring the Feralizer Velue of Menure from Livestock Operations.



Determining manure application rate 5. Figure 2 contains three lines representing N applica-

Your goal is to match manure nutrient application tion rates of 50, 100, and 150 1b N/a. Find the line
rates with crop removal rates. Table 1 and Figures 1 closest to the rate you need to apply. In this exam-
and 2 provide the information you need to determine ple, you'll use the line for 50 Ib/a.
nutrient removal for many annual and perennial crops. 6. Select the manure analysis from your dairy for nitro-
Instructions for using the table and figures follow. gen on the left side of the graph. Assume a manure
L. In Table 1, find the crop you will grow. Let’s assume test shows that the effluent contains 6 1b/1,000 gal

it's perennial ryegrass. The table is arranged to help or 750 ppm N. Move to the right across the graph

you separate different levels of intensity. For exam- until you meet the line for the application rate you
ple, low-intensity harvesting might be only one or have chasen (50 b Nfa).

two cuttings per year, medium will be three to five
cuttings, and high intensity is six to seven cuttings
per year.

7. Now move straight down to the line labeled “efflu-
ent acre-inches to apply” and estimate the number
of acre-inches of effluent to apply {in this case,

2. For our example, let's assume you harvest four times about 0.3 acre-inch). Remember that you will need
a yeatr, and FOUI Fyegrass averages 15 percent pro- about 20 percent more nitrogen because no line
tein, That is equivalent to 48 lb of nitrogen per ton exists for 60 1b N/a. Your final result will be about
of dry matter, yielding around 5 tons of dry matter 0.4 acre-inch.

(240 b N) per year.

3. Y()u.need to .re.place .240 Ib Nfafyear from t.he four Testing your soil for P and K
cuttings. This is equivalent to 60 Ibfa of nitrogen per Test your soil for phosphorus (P) and potassium (K)
cutting. before applying manure. Table 2 {back page) provides
4. Find the figure below (Figure 1 or 2) that represents interpretations of P and K soil tests.
the type of manure you want to apply. Let’s assume If you've applied manure for more than 5 years,
you want to apply lagoon effluent, so you'll use additions of P and K usually are not needed. For
Figure 2. example, potassium usually is not deficient in soils
Reception tank Lagoon effluent
» 501b Nia 100N | 150 16 s 5016 Nia 100Nz | 150 Nal L.

IRV EV4 e~ N

,8 / 1/

20 /
82 / l 10 1250

RN A A

Manure analysis (I N/1,000 gal)

Manure analysis (ppm N)

Manure analysis (It N/1,000 gal)

2 4 8 8 10 12 14 1% 0 1 2 3 4
1,000 gal/a to apply Effluent acre-inches to apply
Figure |.—Determining application rate for reception tank Figure 2.—Determining application rate for lagoon effluent.
manire.

Norte: For reception-tank manure, approximately 70 percent of the total N is considered available. For lagoon effluent, 100 percent of the
total N is considered available.



Table 1.—Nitrogen, phosphorus, and potassium removal of common perennial and annual forage crops.

Cuttings | DM! Ccr! N r K DM | N used
Crop (dry matter) (no.) (%) (90) | (Obft) | (Obfe) | (Obft) | (t/a) (Ib/a)
Red clover 1 100 18 58 8 48 4 232
Alfalfa hay 3 100 20 64 3 42 5 320
Perennial grass (low intensicy) -2 100 10 32 6 38 4 128
Perennial grass (medium to low 2-3 100 12 38 6 38 4.5 171
intensity)
Perennial grass (medium intensity) 4.5 100 15 48 7 33 5 240
Perennial grass (medium to 5-6 100 18 58 3 40 6 348
high intensity)
Perennial grass (high intensicy) 6-8 100 20 64 3 40 7 448
Annual rycgrass 1 100 12 38 6 38 4 152
Annual rycgrass 2 100 15 43 7 40 5 240
Corn silage 1 100 8 25 4 20 8 200
Small grains (boaot stage) 2 100 12 38 5 32 5 190
Small grains (soft dough) 1 100 3 25 5 30 4 100

Cuttings | DM! CP! N P K AH'" | N used
Crop (as harvested) {no.) (%) (9) | (bft) | (Ibft) | (Ibft) | (t/a) (Ib/a)
Red clover 1 25 3 14 2 12 16 232
Alfalfa 3 30 6 19 2 12 16 320
Perennial grass (low intensicy) 1-2 30 3 10 2 11 13 128
Perennial grass {medium to 2-3 30 4 11 2 11 15 171
low intensity)
Perennial grass (medium intensicy) 4-5 30 5 14 2.1 11 17 240
Perennial grass (medium to 5-6 30 3 17 24 12 20 348
high intensity)
Perennial grass (high intensicy) 6-8 30 6 19 2.4 12 23 448
Annual rycgrass 1 30 4 11 1.8 11 13 152
Annual rycgrass 2 25 4 12 1.8 10 20 240
Corn silage 1 25 2 6.7 1 3 30 200
Small grains (boot stage) 2 30 4 11 1.5 10 16 190
Small grains (soft dough) 1 30 2 8 1.5 9 13 100

'DM=dry matter; CP=crude protein; AH=as harvested

where manure has been applied unless the applications
were light and a high yield of grass hay was removed.
A manure application that meets crop N needs usu-
ally supplies sufficient amounts of P and K. Manure
contains as much, if not more, K than N. For more
information, see Dairy Manure as a Fertilizer Source
{EM 8586).

In fact, fields that have received manure for a
decade or more often have high soil test values for
P and K. Fields with soil test K above 1,000 ppm can
produce grass forage with a high K concentraticn, Dry
cows fed grass forage containing more than 3 percent K
may hecome sericusly ill or die.

In some cases, a soil test shows excessive K, but N
is needed. In this case, if another area is available for
manure application, apply manure there and buy N
fertilizer for the area that has excess K.

Contact your county office of the OSU Extension
Service for additional information.

Soil and plant tissue testing for N

The tables and figures in this publication only esti-
mate manure application rates. A soil test for nitrate
nitrogen or a stalk nitrate test for silage corn can aid in
adjusting manure application rates.




Table 2.

Interpretation of soil tests for P and K.

Nurrient (ppm)

Soil status Phosphorus (P) Potassium (K)

Deficient below 25 below 150
Sufficient 25-50 150-500
High 50-75 500-1,000
Excess above 75 above 1,000

For more information, see The Presidedress Soil
Nitrate Test (EM 8650) and Post-harvest Soil Nitrate
Testing for Manured Cropping Systems West of the
Cascades (EM 8832).

For more information

OSU Extension Service publications

Many OSU Extension Service publications may
be viewed or downloaded from the Web. Visit the
online Publications and Multimedia catalog at
http:/fextension.oregonstate. edufcatalog/

Publications and videos also are available from
OSU Extension and Experiment Station Communica-
tions. For prices and ordering information, visit our
online catalog or contact us by fax (541-737-0817),
e-mail {puborders@oregonstate.edu}, or phone

(541-737-2513).

Pirelli, G., J. Hart, S, Filley, A. Peters, M. Porath,
T. Downing, M. Bohle, and ]. Carr. Early Spring
Forage Production for Western Oregon Pastures,

EM 8852-E (2004)

Hart, ]. Laboratories Serving Oregon: Soil, Water, Plant
Tissue, and Feed Analysis, EM 8677 (revised June
2006)

Hart, ]., G. Pirelli, L. Cannon, and S. Fransen. Pastures
Fertilizer Guide, FG 63-E {1993)

Hart, ]., M. Gangwer, M. Graham, and E.S. Marx.
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{reprinted 1997)
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FEED MANAGEMENT

any studies have shown that dairies
Mconsistently overfeed nutrients such as

phosphorus (P) and potassium (K). This
practice is expensive and potentially damaging
to the environment and to animal health. This
publication suggests ways to improve feed
management and thus avoid overfeeding P
and K. Proper ration balancing is good for the
environment and for the producer’s bottom line.

Phosphorus

Phosphorus is an important plant nutrient for
growing dairy forages. Unfortunately, on many
dairies, more P is excreted and stored in manure
than can be used during a crop year. Application
of P to crops atrates greater than crop needs
allows P to accumulate in soil. Soils have the
ability to store moderate overapplications of P
for future crop production, but continued over-
application can lead to losses of P to surface
water.

Of all the essential dietary minerals for dairy
cattle, P represents the greatest potential risk for
environmental damage via pollution of surface
water. In Oregon, most dairy producers report
that swrface water borders their farm property,
creating a high risk of water contamination.

The concentration of P in manure is
positively correlated to the concentration of
Pin the diet. Therefore, feeding Pin excess

Ol‘egon Sta‘te Extension

UNIVERSITY | Service

A tool for balancing
nutrients on dairies and
other livestock operations

M. Gamroth, 1. Downing, and F. French

of requirements results in greater excretion of
P. Thus, managing dietary P levels to reduce
P excretion should help minimize water
contamination.

Over the past decade, numerous field studies
and surveys have reported overfeeding of P to
lactating dairy cows. Dairy producers around
the country were reported to feed as much as
40 percent above the level recommended by the
National Research Council (NRC).

A recent survey of dairy herds in Virginia
showed that the average P concentration in
the diet was 0.49 percent, while calculated
requirements averaged only 0.34 percent. In
many herds, P could be reduced by 45 percent
if diets were formulated to meet NRC
requirements. By formulating rations more
precisely, dairies in this survey could reduce the
Pin manure by 71 percent and save $8 to $15
per cow in feed costs each year.

Research conducted in 2003 indicated that
Oregon producers were overfeeding P by
18 percent. The average dairy in this study
needed 100 more acres to agronomically apply
the P being overfed.

Much of the overfeeding has been attributed
to a 1951 publication that reported improved
conception rates in dairy cattle that consumed
higher levels of P. However, this improvement

Mike Gamroth, Fxtension dairy specialist; Troy
Downing, district dairy agent; and Patrick
French, assisiant professor of dairy nutrition.
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occurred in cows consuming P-deficient

diets (less than 0.25 percent). Therefore, over
the past 50 years, the importance of dietary
Pfor reproductive performance has been
overemphasized. Recent studies have shown no
beneficial effect on reproduction or production
when recommended dietary P concentrations
are exceeded.

Even without overfeeding, there is potential
for concentrating P on the farm. Consider a
400-cow dairy. If we assume a P requirement
of 0.4 percent and animals eat 50 pounds of
dry matter daily, each animal needs 0.2 pound
P per day. Multiplying by 400 cows and
365 days shows that the dairy will consume
29,200 pounds of Pin feeds each year. If
cropping on the farm removes 35 pounds P
per acre per year, the dairy needs 835 acres of
cropland to utilize this P, or more than 2 acres
per cow!

The good news is that not all consumed P
is excreted in manure. However, a dairy cow
absorbs only about 30 percent of feed Pto
support her body maintenance and production.
Thus, she excretes 70 percent. This seems like
a low absorption rate, but 45 to 60 percent of
consumed P is indigestible without special
extraction prior to feeding. Animals fed
deficient or marginally deficient diets absorb
more P, so overfeeding this nutrient reduces the
absorption rate and adds more P to the manure.

Thus, itis clear that strategies to avoid
excess Pin the diet are essential to reducing
the potential for excess P accumulation on the
dairy.

Potassium

When applied in excess, some nutrients
accumulate within plants instead of in the soil.
One such nutrient is potassium (K); forages
are able to consume K in excess of plant need.
When excess K is applied to soil, it is taken up
by the plant and harvested with the forage.

Although K is not an environmental concern,
it has been implicated in the incidence of
metabolic disease around the time of calving.
Forages are the primary ingredients of the

prepartum cow’s diet, and the use of high-K
forages increases the incidence of milk fever,
which can lead to other metabolic diseases.

In 1998, Oregon dairy producers were
overfeeding K in dry cow rations by 2.5-fold.
Potassium continues to be overfed in the diets
of both lactating and dry cows. Of particular
concern is the increase in overfeeding that
has occurred in dry cow diets during the past
5 years. The ability to grow low-K forages for
dry cow rations will continue to challenge the
industry.

Sources of excess nutrients

Much of the P and K brought onto a dairy
is in livestock feeds. Research in 1992 looked
at whole-farm balances for three dairies and a
beef operation in an Oregon watershed listed
as water-quality-impaired due to P. The dairies
each milked about 100 cows, raised their own
heifers, produced part of their forages, and grew
crops for sale. Not surprisingly, much of their
imported P came from feeds brought onto the
farm (Table 1).

Table 1. Phosphorus imported onto livestock
operations, Washington County, Oregon, 1992.

Total P Feed P Feed P
(Ib) (Ib) (%)
Dairy 1 3,383 2,400 71
Dairy 2 13,321 6,500 49
Dairy 3 10,354 5,700 55

Cow/calf beef 1,040 1,000 96
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Using feed management

to avoid overfeeding
In 2003, the U.S. Environmental Protection

Agency released new guidelines for

Concentrated Animal Feeding Operations

and Animal Feeding Operations (CAFOs/

AFOs). Under these guidelines, CAFOs/

AFQs are required to develop a Nutrient

Management Plan (NMP). One type of NMP

is a Comprehensive Nutrient Management

Plan (CNMP) as defined by USDA’s Natural

Resources Conservation Service.

There are six core elements of a CNMP:
(1) feed management, (2) manure and
wastewater handling and storage, (3) nutrient
management, (4) land treatment, (5) record
keeping, and (6) other manure and wastewater
utilization options.

Asnoted above, feed represents the largest
import of nutrients to the farm (followed by
commercial fertilizer). Most animal livestock
and poultry operations could reduce imports
of nutrients in feed, particularly nitrogen
and phosphorus. Good ration balancing
includes giving credit to the minerals in all
feeds, developing rations to consistently meet
animal requirements, and avoiding the use of
“insurance” supplementation.

Some or all of the following feed
management strategies can become part of a
farm’s NMP:

B Formulate diets closer to animal
requirements. Most species require a P
concentration of 0.16 to 0.4 percent of
ration dry matter. Many traditional feed
sources contain adequate or abundant P
for supporting animal growth and milk
production. Table 2 shows typical P values
of feeds. (All feeds, especially by-products,
vary in nufrient content. It is wise to analyze
each feed ingredient to know its nutrient
content, including P.)

fable 2. Typical F content of selected feeds.

Feed % P (dry matter basis)
Almond hulls 0.13
Barley grain 039
Brewer’s grains 0.67
Canola meal 1.10
Cereal silage 031
Cool-season grass 0.23
Corn grain 030
Corn silage (.26
Distiller’s grain (.83
Legume hay 0.26
Oats 0.40
Soy hulls 0.17
Soybean meal 0.70
Wheat bran 1.18
Wheat midds 1.02
Whole cottonseed 0.60

B Analyze livestock drinking water to
determine the mineral content and adjust the
diet to account for this source of nufrients.

B Decrease crude protein levels in feed and
supplement with amino acids.

B Manipulate the crude protein and energy
(carbohydrate and fat) content of the diet to
enhance the availability of amino acids.

B Use highly digestible feeds, as appropriate.

B Consider potential impacts of alternate feed
ingredients (e.g., by-products) on the nutrient
content of excreted manures.

B Use concentrates and forages grown
on-farm to minimize the quantity of nutrients
imported and maximize the recycling of
nutrients on-farm.

B Use phytase and decrease the supplemental
phosphorus content of the diet for
nonruminants.

B If Pis being overfed, decrease P in the diet.

B Use growth enhancers as allowed by law.

B Implement phase feeding. Consider nutrient
requirements based on stage of growth,
intended purpose of the animal, and type of
production (e.g., meat, milk).
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B Implement split-sex feeding.

B Use other feed management or diet
manipulation techniques that have
demonstrated the ability to decrease manure
nutrient content.

Record keeping

Review farm feeding practices periodically to
determine whether adjustments or modifications
are needed. Records can help monitor progress
in feed management. Useful records might
include:

B Feed analyses and ration formulation

(including formulations used before and
after implementing a new feeding strategy).

Routinely analyze feed to document the rates
at which nitrogen and phosphorus were fed.
When rates fed differ from the planned rates,
records should indicate the reasons for the
differences.

B Manure analyses—to determine manure
nutrient content (both before and after
implementing a new feeding strategy).

B Soil tests— to determine accumulation or
depletion of P and K in the soil (both before
and after implementing a new feeding
strategy). Remember that soil composition
does not change overnight; it takes years to
reflect dietary changes.

exports off the farm.
Reduce P and K brought onto the farm

Increase P and K sent off the form

As farms increase animal numbers relative to the acres of land managed, it becomes more
important to evaluate and manage the whole-farm nutrient balance. This management involves
both reducing mineral imports through a feed management program and increasing nutrient

B Test soils and target manure applications to reduce use of purchased fertilizers.

B Balance rations often to precisely meet P requirements by production stage. Don’t ignore the
P provided in by-product feeds. Avoid free-choice and ready-to-use minerals not matched to
feeds. Supplemental K is not required on most farms.

B Plant appropriate varieties of forages or cereal grains for higher yield and quality.

B Maintain an efficient herd or flock for best conversion of feed to animal product.

B Develop a manure management system that allows for export of manure off-farm.
Composting dries the product, reduces volume, and is more acceptable to users. Lagoon
sludge is rich in P; find a place for it off the farm.

B Consider planting cash crops that pull P and K out of soils.
B Prevent animal mortality. Dispose of carcasses off-farm when possible.

B Contract graze with other producers when forage exceeds farm needs.

© 2006 Ore gon State University. This publication may be photocopied or reprinted in its entirety for noncommercial purposes.
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Annual Manure Application Schedule
for Western Oregon

M. Gangwer, B. Wilson, and M. Gamroth

The overall objective of manure management should Apply solid manure in such a manner that it will not
be to take as many excretable manure nutrients to the leave the field surface during rainfall events or flood-
soil and have them used by plants for optimal crop ing.
yield. This reduces the need to purchase feed and Spring and sumimer are the best times for manure
inorganic fertilizer. The usual outcome of manure application. Empty all storage facilities by October 1 of
management is finding as many acres as possible for every vear in preparation for the winter storage season.
manure application. Manure application scheduling Soil testing is an important part of manure applica-
depends on the type of manure. tion scheduling. A fall test is especially important as it

Apply liquid manure on a schedule that provides serves as a report card to evaluate crop yield during the
nutrients in the soil root zone in anticipation of crop previous growing period in relationship to plant-
growth. Apply when soils are at field capacity or less available nutrients, especially nitrate-N. If excessive
moisture content, i.e., some air space exists in the soil nutrients (N, P, K) are measured, plan a strategy for
topsoil. (See Figure 1.) There are several ways to reducing these values by reducing manure application,
measure soil moisture. You can squeeze a handful of changing crop variety, and/or increasing yield.
soil and see whether it clumps together. I it does, it Soil tests also help you decide where to apply
probably is at least at field capacity. If water runs out of manure. They help show whether you are distributing
your hands, then the soil probably is near or at com- manure on enough crop acres to result in optimal erop
plete soil saturation. You also can measure soil yield per acre. Placing too many manure nutrients on
moisture with portable soil meters, tensiometers, too few acres results in excess soil concentrations and
watermarks, or other sensory devices. reduced nutrients used for crop growth.

Figure |.—Topsoil profile: blne indicates soil moisture, white indicates wiv space (capacity for liguid to fill), and soil

k

particles ave brown.

Probable fall/winter soils Probable spring/fall soils Probable summer soils
»  100% saturated » Typical field capacity » Typical wilting coefficient
*  Apply minimal solids. *  Apply solids. »  Apply solids.
* Do not apply liquid. *  Apply minimal liquid/ *  Apply liquid.
application.

Mike Gungwer, Extension agent, Muvion County; Bruce
OREGON STATE UNIVERSITY EXTENSION SERVICE W{lson,‘ (f(}ﬁS(’f]’VLlfI{}np.lLlnnli’fg engineer, USDA-NRCS; und
/2 Mike Gumroth, Extension dairy specialist; Ovegon Stafe
University.



Agronomic considerations

Nitrogen (N}

Take a fall soil sample from manured fields. Any
concentration of 100 b (27 ppm) nitrate-N or higher is
excessive and indicates less agronomic uptake than the
sum of organic mineralization, fertilizer input, and
manure application. A goal for this report card test is
55 1b (15 ppm) soil nitrate-N in the top foot. Reduce
manure application the following year and increase
crop yield (or change the crop) in order to reduce fall
nitrate-N.

A spring nitrate-N analysis generally is not required
because winter rainfall, high water tables, and denitrifi-
cation leach nitrate-N out of the soil. A cover/relay/
double crop or permanent grass will scavenge some of
this leftover nitrate-N.

A spring application of manure-N is highly recom-
mended due to the winter losses. This application is
especially important for annual and perennial grass. In
corn fields, the pre-sidedress soil nitrate test (PSNT)
will indicate whether further manure is required.

Manure excretion N is half organic and half ammo-
nium. There is no nitrate in manure.

Phosphorus (P)

You can take a soil test for P at any time. The soil
test for P shows extractable P, or plant-available P. It
indicates the amount of P in the soil that can be used
for plant growth at a given time. Heavily manured
fields usually have higher levels of soil test P than do
nonmanured fields.

Any concentration of 100 ppim or higher of soil test
P is excessive. Do not add P to these fields. However,
storage pond supernatent contains very little manure P;
applications can be made based on N or K requirement.

If soil test P is excessive, reduce manure application
the following year so P can be mined out of the soil by
plants. However, fields with high levels of organic
matter can buffer P so that soil test P does not drop
rapidly. Mining will occur slowly in these fields.

Excessive P in the soil in any form can have a
negative impact on water quality if soil erosion moves
topsoil into surface waters, carrying with it all forms of
soil P. Excessive P in surface water increases aquatic
plant growth and reduces the amount of oxygen in the
water available for fish.

Potassium (K)
You can take a soil test for K at any time. The seil
test for K indicates plant-available K. Heavily manured

fields usually have a higher level of K, especially fields
receiving liquid manure.

Any concentration of 800 ppm or higher of plant-
available K is excessive. Problems with excessive K in
the soil can cause high plant K concentrations that can
have a negative impact on herd health, especially in
fresh and early lactating cows. Excessive K, if leached
into groundwater, can increase the salt concentration of
water. Also, like sodium, excessive K can reduce water
infiltration through soil by hanging onto water.

Therefore, managing K on the basis of ration
makeup is a good strategy. 1f feeds low in K are needed
for a particular ration, you may need to avoid applying
liquid manure on one field until K is mined out.

For more information
See page 3 for ordering instructions.

Assessing the Risk of Groundwater Contamination from
Livestock Manure Management Worksheet, EM 8596
(1995). 8$1.00

Calculating the Fertilizer Value of Manure from Live-
stack Operations, EC 1094 (revised 1991, reprinted
1993). S1.00

Date, Rate, and Place: The Field Book for Dairy
Manure Applicarors, PNW 506 (1998). $5.50

Manure Management in Small Farm Livestock Opera-
tions: Protecting Surface and Groundwater,
EM 8649 (published 1996, reprinted 1997). S1.75

Manure Management Practices to Reduce Water
Pollurion, FS 281 (published 1982, reprinted 1993).
No charge.

Nutrient Management for Dairy Production: Assessing
Your Manure Management for Water Quality Risk,
EM 8646 (1996). 75¢

Nutrient Management for Dairy Production: Dairy
Manure as a Fertilizer Source, EM 8586 (published
1995, reprinted 1997). S1.00

Nutrient Management for Dairy Production: Manure
Application Rates for Forage Production, EM 8585
(published 1996, reprinted 1997). $1.00

Nutrient Management for Dairy Production: The Pre-
Sidedress Soil Nitrate Test (PSNT} for Western
Oregon and Western Washington, EM 8650
(published 1996, reprinted 1997). 75¢

Nutrient Management for Dairy Production: Which
Test Is Best? Customizing Dairy Manure Nutrient
Testing, PNW 505 (1997). $2.00

Reducing the risk of Groundwater Contamination from
Livestock Manure Management, EM 8597 (1995).
§1.25



Ordering instructions

To order copies of the publications listed under “For
more information,” send the publication’s complete title
and series number, along with a check or money order
for the amount listed (payable to Oregon State Univer-
sity), to:

Publication Orders

Extension & Station Communications

Oregon State University

422 Kerr Administration

Corvallis, OR 973312119

Fax: 541-737-0817

You may order up to six no-charge publications
without charge. I you request seven or more no-charge
publications, include 25 cents for each publication
beyond six.

[f you would like additional copies of this publica-
tion, Annual Manure Application Schedule for Western
Oregon, EM 8724, send 52.00 per copy to the above
address.

We offer discounts on orders of 100 or more copies
of a single title. Please call 541-737-2513 for price
quotes.

World Wide Web

You can access our Publications and Videos catalog
and many of our publications through cur Web page at
eesc.orst.edu

€ 1999 Orcgon Statc University. This publication may be photo-
copied or reprinted in its entirety for noncommercial purposcs.

This publication was produced and distributed in furtherance of the
Acts of Congress of May 8 and Junc 30, 1914. Extension work is a
cooperative program of Orcgon State University, the U.S. Depart-
ment of Agriculture, and Orcgon countics.

Orcgon Statc University Extension Service offers educational
programs, activitics, and materials—without regard to race, colon
religion, sex, sexucd orientation, national origin,d age, moritad Status,
disebifity, and disabled veteran or Vietnami-era veteran staltis—as
required by Title VI of the Civil Rights Act of 1964, Title IX of the
Education Amendments of 1972, and Scetion 504 of the Rehabilita-
tion Act of 1973, Orcgon State University Extension Service is an
Equal Opportunity Employer.

Published January 1999,

Summary
€ Apply liquid manure on a schedule that

provides nutrients in the soil root zone
in anticipation of crop growth.

Apply liquid manure when soils are at
field capacity or less moisture content,
i.e., some air space exists in the topsoil.
A soil moisture sensor/meter or field
hand-grab sample is useful.

Apply solid manure in such a manner
that it will not leave the field surface
during rainfall events or flooding.

Empty all storage facilities of any size
by October 1 of every year.

Use soil testing, especially the fall test,
as a report card to evaluate crop yield
during the previous growing period in
relationship to plant-available nutrients,
especially nitrate-N.

If excessive soil nutrients (N, P, K) are
measured, plan a strategy for reducing
these values by reducing manure
application, changing crop variety, and/
or increasing yield.

Soil tests will help you decide where to
apply manure. They will help show
whether you are distributing manure on
enough crop acres to result in optimal
crop yield per acre. Placing too many
manure nutrients on too few acres
results in excess soil concentrations
and reduced nutrients used for crop
growth.

The overall objective of manure man-
agement should be to take as many
excretable manure nutrients to the soil
and have them used by plants for
optimal crop yield. This reduces the
need to purchase feed and inorganic
fertilizer. The usual outcome of manure
management is finding as many acres
as possible for manure application.




Sample liquid manure application dates are indicated with

. Solids application dates are

underlined. Actual application dates will be determined by weather and soil conditions.

Winter Spring Summer Fall
January April July October
1 2 1 3 3 12
3 5 6 7 8 9 10 4 9 10 |3 A E 7 B8 9
10 11 12 11 15 16 12 16 17 11 11 15 16 17 11 12 13 11 16
17 18 20 21 22 23 22 23 24 18 23 17 18 19 21 22 23
2h 26 28 29 30 27 28 20 30 31 24 26 27 28 29
37
February May August November
1 2 i 8 1 5 B 7 1 2 3 4 5 6
78 10 11 13 B g8 9 10 1 |7 89 11 12 13
11 1617 19 20 15 16 18 19 20 21 14 15 16 17 18 18
22 23 25 27 22 22 26 27 21 22 23 24 25 26 27
23 29 30 31 28 29 30
30 37
March June September December
1 5 6 1 12 3 A
7 10 11 7 8 12 5 6 g 10 M 5 b 7 8 9 11
15 17 18 19 20 12 14 15 17 18 12 13 14 15 16 17 18
21 21 25 2B 20 19 20 21 24 25 13 21 22 23 24 25
z8 37 27 28 31 26 28 29 30 26 27 28 29 37
= Apply liquid when soil Apply liquid when soil Apply liquid when soil +  Apply liquid when soil

is at ficld capacity or
less moisture content.
Apply solids when
application will not
Icave the surtace during
heavy rainfall.

Do not apply liquid to
bare ficlds.

Do not apply liquid to
ficlds with a high or
perched water table.
Do not apply liquid to
ficlds with soggy soils
or to tlooded ficlds.
Identity “go-to ficlds”
cvery winter that arc
better drained and have
crop biomass.

Likely application days

January 6 15
February 10 18
March 15 24

18 at ficld capacity or
less moisture content.
Apply solids any time.
Usc this scason for
liquid pumping on all
crop ground.

Liquids can be applicd
to barc ground.

Liquids can be applicd
to ficlds with high or
perched water tables and
to ficlds that have soggy
soils but have drained.
Usc this scason tor
cmptying accumulated
manurc fincs-solids in
all ponds.

This is the scason for
more frequent, but light-
ratc, applications.

Likely application days

April 20 30
May 24 30
Junc 24 27

is at ficld capacity or
less moisture content.
Apply solids any time.
Usc this scason for
liquid pumping on grass
and corn (usc PSNT).
Liquids can be applied
to postharvest ficlds of
any kind, especially
nonmanured ficlds of
graing or grass sced.
All storage facilitics
should be drawn down
(pumped out) in
preparation for the
Wwintcr storage scason.

Likely application days

Selid
July 15 27
August 12 20

Scptember 10 15

is at ficld capacity or
less moisture content.

»  Apply solids when
application will not
lcave the surface
during hcavy rainfall.

» Do not apply liquid to
bare ticlds.

+ Do not apply liquids to
ficlds with high or
perched water tables.

* Do not apply liquids to
ficlds with soggy soils
or those that arc likely
to flood.

«  Apply liquids to ficlds
with plant biomass
such as a doublc crop.

» Usc this scason
primarily for liquid
storage.

Likely application days

October 6 6
November 3 6
Dcecember 3 4




	Name of Operation: Allen Ranch


