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Cream Line Milk Co is owned and operated by Tyler and Erica Carroll. The dairy facility 
is located at 50924 Umapine Road in Milton-Freewater. The land base available for 
manure application consists of 158.6 acres. Currently the facility is permitted for 605 
dairy animals with a herd composition of 180 mature animals and 425 young stock.  
This AWMP has been written with an increase in herd size. The proposed increased 
herd consists of 975 dairy animals with a herd composition of 350 mature animals and 
625 young stock.   
 
 

Manure Management 
 

Sampling 
Soil samples will be collected and analyzed for nitrogen and phosphorous a minimum of 
every five (5) years from ground that has been fertilized with manure.    
 
Frozen Soil Application Procedures 
Manure and wastewater will be applied to land that is not saturated at agronomic rates. 
In the event that an application needs to take place on frozen soil1, use the following 
guidelines: 

• Apply only enough wastewater or solids containing manure to address storage 
limitations until suitable soil conditions for application are available. 

• Minimize applications to 5 wet tons per acre or less of solids containing manure 
and 6,788 gallons (.25 inch) per acre or less of wastewater. 

• Apply to alternating strips to reduce the risk of contaminated runoff reaching 
surface water sources. 

• Apply to field of established hay, pasture, or fields containing at least 90% cover 
and are the furthest from open water sources. 

• Do not apply wastewater or solids containing manure within 200 feet of surface 
water sources, drainage ways, wells, or inlets to subsurface drainage systems. 

• Runoff control systems such as earthen dikes must be in place where 
applications will be made to fields with slopes greater than 5%. 

 
Manure and Wastewater Application Setbacks   

Time of Year/Dates Solid Manure Liquid Manure/Processed 
Waste Water 

Dry Season (April-October) 25’ 25’ 
Wet Season (November-
March) 

50’ 50’ 

 
Liquid Manure 
Liquid manure and process wastewater is currently stored in a 1,500 gallon below 
ground concrete tank adjacent to the milk house. Cream Line Milk Co plans to construct 
Waste Storage Facility Nos. 1 and 2 (WSF #1 and WSF #2). Runoff generated from the 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 Oregon CAFO Permit definition of frozen soil: soil that has a soil temperature of 32° Fahrenheit or less 
in any three continuous inches of the top twelve inches of soil. 



open lots in CAFO 1 Production Area will be collected in WSF #1 and #2. Roof surface 
area runoff is included in the collected runoff volume calculations. However, the facility 
may choose to install gutter diversion devices to direct roof runoff out of the runoff 
collection area. 
 
Liquid manure, process wastewater and open lot runoff from CAFO 1 Production Area is 
applied to the land application fields with either with the use of a 4,600 gallon Honey 
Wagon or through the irrigation system.     
 
CAFO 1 Storm Water and Processed Waste Water Generated Annually 

Source Surface Area Quantity (gal) 
Paved Lot (5,160 ft2) 12,993 
Unpaved Lot (80,840 ft2) 18,972 
Solid Storage (in Lots) (85,000 ft2) 19,951 
Parlor/Wash Water 255,500 

Total 307,416 
 
Open lot runoff generated from CAFO 2 Production Area flows to the perennial pasture 
in Field 14, which functions as a vegetated treatment area (VTA) for the lot runoff. 
 
Solid Manure  
The solid manure is stored in the dry lots where the animals are housed when they are 
not grazing. ORAWM estimates the open lots provide 310 days of storage. The solid 
manure is periodically mounded up in the lots to also serve as the bedding. The calves 
are bedded with straw. Up to all solids are exported off farm. 
 
Grazing 
All animals are on pasture at some point during the year. The following table shows the 
stocking rate and duration for each of the different animal groups. The heifers are 
housed off site from April through October. 
 
Grazing 

Animal No. of 
Animals 

% Time on 
Pasture 

Duration Pastures 

Milk Cows 300 30 September 1-
November 1 

2-3 

Milk Cows 300 50 April 15-August 30 1-6 and 8-14 
Milk Cows 300 30 November 2-April 15 2 and 3 
Dry Cows 50 70 November-March 1 & 4 
Heifers 225 70 November-March 8-14 

 
 

  



Crop System 
 

The land base consists of 158.6 acres that are divided up into 14 fields. The fields are 
currently planted into either orchard grass (89.5 acres) or wheat (69.1 acres). Soils will 
be sampled to a depth of the first twelve inches at a minimum of once every five years 
and analyzed for nitrogen and phosphorous.  
 
   
Land Base 

Field 
Number Acres Crop 

Target 
Yield 
(T/ac) 
% DM 

 

N 
Removed 
(Lbs/acre) 

P2O5 
Removed 
(Lbs/acre) 

Total N 
Removed 

(Lbs) 

Total 
P2O5 

Removed 
(Lbs) 

1 7.6 Pasture 6.5 / 85 320 101 2,432 768 
2 7.1 Pasture 6.5 / 85 320 101 2,272 717 
3 7.0 Pasture 6.5 / 85 320 101 2,240 707 
4 4.9 Pasture 6.5 / 85 320 101 1,568 495 
5 12.7 Pasture 6.5 / 85 320 101 4,064 1,283 
6 14.6 Pasture 6.5 / 85 320 101 4,672 1,475 
7 69.1 Wheat 3.0 / 80 130 61 12,023 5,597 
8 9.1 Pasture 6.5 / 85 320 101 2,912 919 
9 6.6 Pasture 6.5 / 85 320 101 2,112 667 
10 7.1 Pasture 6.5 / 85 320 101 2,272 717 
11 6.2 Pasture 6.5 / 85 320 101 1,984 626 
12 2.0 Pasture 6.5 / 85 320 101 640 202 
13 1.9 Pasture 6.5 / 85 320 101 608 192 
14 2.7  Pasture 320 101 864 273 

Total 158.6    Total 40,663 14,638 
 
 
 

Manure Storage-  
Storage Type: Capacity Estimated Storage Period 

Solid Storage 63,750 ft3 or 2,608 tons 310 days 
Liquid Storage  39,432 cubic feet 110 days 

 
Nutrient Balance 
See ORAWM, Section 7. 
 
  



Record Keeping and Reporting 
 
Monitoring: 
At a minimum of once of every five years collect and analyze representative soil 
samples for phosphorus and nitrogen content from all fields where manure, litter and 
other process wastewaters are applied. 
 
The following documents provide protocols for testing: manure, litter and process waste 
water; measuring crop nutrient removals; soil testing to evaluate nutrient application and 
crop uptake, and calculating manure application rates. 

 
1. PNW 570-E, Monitoring Soil Nutrients Using a Management Unit Approach 
2. E306, Manure Sampling & Analysis 
3. EM 8768, Calculating Dairy Manure Nutrient Application Rates. 
4. EM 8832-E, Post-harvest Soil Nitrate Testing for Manured Copping Systems West of 

the Cascades 
 
Inspections: 
a) Periodically inspect:  

a. Storm water diversion devices, runoff diversion structures, animal waste storage 
structures, and devices channeling contaminated storm water to wastewater and 
manure storage and containment structures. 

b. Water lines, including drinking water or cooling lines. 
c. Liquid impoundments for manure and process wastewater. 

b) When equipment is in use, periodically inspect the equipment used for land 
application of manure, litter, or process wastewater. 

 
Record Keeping: 
a) Applications of manure, litter and process waste will be kept, including the date and 

the amount of N and P applied during each application. 
b) Records of exporting manure, litter and process waste will also be kept. 
 
Reporting to Oregon Department of Agriculture (ODA): 
a) Any discharge will be reported orally to ODA within 24 hours.  Within 5 days, a 

written statement describing this discharge will also be submitted to ODA. 
b) The amount of manure, litter and process waste applied will be reported annually. 
c) The amount of manure, litter and process waste exported will be reported annually. 
 
 
 
  



















Operation and Maintenance 
 

Wastewater Collection Tank 
Inspect the wastewater collection tank weekly to insure structural integrity. If the 
structural integrity of the tank is compromised, immediately empty the tank to determine 
the cause and make necessary repairs before putting the tank back into service. Do not 
allow equipment that exceeds the design limit of the tank on or within 20 feet of the 
structure. 
 
Keep pumps, agitators, piping, valves and all other electrical and mechanical equipment 
in good condition by following the manufacturer’s recommendations. Maintain grounding 
rods and wiring for all electrical equipment in good condition. Immediately remove all 
foreign debris within the structure that may cause damage to pumps or agitators. 
 
Pump the wastewater collection tank completely empty during the summer months and 
cleanout any debris and other solid materials that may have accumulated in the tank. 
Inspect the tank for structural damage and if structural damage to the tank is 
discovered, see the services of a qualified engineer to assess the damage and 
recommend necessary repairs before putting the tank back into service.   
 
Do not dispose of animal carcasses in the wastewater collection tank.  \It is against the 
law to do so. 
 
Maintain all fences, railings, and/or warning signs to provide warning and /or prevent 
unauthorized human or livestock entry. Immediately repair vandalism, vehicular or 
livestock damage to the structure, earthen areas surrounding the structure, 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 (scuba) equipment when 
entering a tank. No persons should enter the tank unless safety ropes are used 
and someone else capable of providing rescue assistance is outside the tank. 
 
Do not assume any tanks, including open top tanks, are well ventilated. 
 
Waste Storage Ponds 
Emptying of the waste storage pond should begin in the spring and continue through the 
spring and summer months as weather conditions permit. To function properly and have 
the greatest management flexibility, the waste storage ponds must be as empty as 
possible in the fall before the fall and winter weather begins. Any annual sludge buildup 
in the waste storage ponds must be removed to maintain design capacity and applied to 
land application areas. 
 
Inspect the waste storage ponds weekly to insure structural integrity. If the structural 
integrity of a waste storage pond embankment is compromised, immediately draw the 
liquid level down below the damaged area to determine the cause. Seek the services of 



a qualified engineer to assess the damage and recommend necessary repairs before 
allowing wastewater levels above the damaged area. 
 
Pump the wastewater storage pond to the lowest level possible during the summer 
months and inspect the embankments for structural damage. If structural damage to the 
embankment of a wastewater storage pond is discovered, seek the services of a 
qualified engineer to assess the damage and recommend necessary repairs before 
allowing wastewater levels above the damaged area. 
 
Do not permit livestock access to the pond or on pond embankments. Control 
undesirable vegetation growth by spraying or mowing. Control rodents as necessary.  
Check elevations of earthfills periodically and restore to grade and shape as necessary.  
Fill and reseed eroded embankment areas or repair with well-graded rock riprap. Safety 
feature such as signs and fences should be kept in good order.  
 
Do not dispose of animal carcasses in any settling basin or wastewater storage pond. It 
is against the law to do so. 
 
Vegetated Treatment Area (VTA)  
Maintain vigorous permanent vegetation (apply supplemental nutrients and/or irrigation 
as needed), control undesired weed species, graze and/or mechanically harvest 
periodically, and inspect and repair VTA after storm events (if channelization forms 
dispersion structures may need to be installed. 
 
Solids Storage Facility 
Emptying of the solids storage facilities should begin in the spring and continue through 
the spring and summer months as weather conditions permit. To function properly and 
have the greatest management flexibility, the solids storage facilities must be as empty 
as possible in the fall before the fall and winter weather begins. 
 
Periodically inspect concrete and asphalt slabs, walls and curbs and repair or replace 
broken sections as needed. Cleanup any spillage of manure and organics from outside 
of the solids storage area and place them back in the solids storage facility. 
 
Maintain all fences, railings, and/or warning signs to provide warning and/or prevent 
unauthorized human or livestock entry. Immediately repair vandalism, vehicular or 
livestock damage to the structure, earthen areas surrounding the structure, or any 
appurtenances. 
 
Building Roofs 
Inspect building roofs annually as a minimum. Repair and/or replace all rusted sections 
and secure loose sections as needed.  Immediately replace all broken trusses, rafters, 
beams, and poles as needed. Immediately determining the cause and necessary 
modifications(s) to prevent reoccurring structural failure is essential. 
 
 



Composting Facility 
Take a representative sample of the raw compost mixture and have a laboratory 
determine the moisture, pH, carbon and nitrogen content. 
 
The carbon to nitrogen ratio should range between 25 and 40 to 1. Make adjustments 
as needed to the ingredients of the raw compost mixture as necessary to achieve a 
carbon to nitrogen ratio within the acceptable range. 
 
The moisture content should be between 40 and 60 percent. Add water or drier material 
to adjust the moisture content. Care must be taken to see that the carbon to nitrogen 
ratio of the mix is still in the 25 – 40 to 1 range after adjusting the moisture content. 
 
The pH preferably should range between 6.5 and 8 however composting may be 
achieved between a pH of 5.5 and 9.0. 
 
Check pile temperature using thermometer probe on a daily basis. The pile temperature 
should be checked at a point one-third the distance for the outside of the pile to center 
of the mass. Initially it will take approximately 2 to 3 days for the compost to get above 
105 degrees F. Compost temperatures should peak between 130 and 140 degrees F in 
5 and 7 days. When the temperature of the compost material falls below 110 degrees F 
the compost needs to be aerated by turning or other means. Failure to achieve the 
desired temperatures may result in the incomplete destruction of pathogens and week 
seeds and can cause fly and odor problems. 
 
Odors given off by the composting operation is a good indicator of how the compost 
operation is proceeding. Foul odors may mean that the process has turned from aerobic 
to anaerobic. Anaerobic conditions are the result of insufficient oxygen in the compost. 
This may be caused by excessive moisture in the compost or the need for turning or 
aerating of the compost material. 
 
For a well-managed windrow or static pile composting operation, the composting time 
during the summer months should range from 14 days to a month. To ensure finished 
compost, observe that the composted material has little or no trace of the original raw 
material and has little odor. The material should be black to brown in color.  Particle size 
should be consistent and soil-like in texture. 
 
All materials that are not considered feedstock for the composting process (i.e. plastic 
ear tags, plastic gloves, etc!) are to be collected and transported to a permitted landfill 
by a garbage collection service or other means. It is anticipated that there will be no 
other material that will require offsite disposal. 
 
Periodically inspect concrete and asphalt slabs, walls and curbs and repair or replace 
broken sections as needed. Cleanup any spillage of composted material from outside of 
the composting area and place them back in the composting facility. 
 



Maintain all fences, railings, and/or warning signs to provide warning and/or prevent 
unauthorized human or livestock entry. Immediately repair vandalism, vehicular or 
livestock damage to the structure, earthen areas surrounding the structure, or any 
appurtenances. 
 
Calf Hutch Area 
Calves are kept in covered hutches with a small fenced area at the entrance of the 
hutch. From mid September through mid June bedding is used to keep the calves warm 
and dry. Approximately once per month the hutches are moved, old bedding is scraped 
up and added to the compost area, and new bedding is placed in the hutches. The 
bedding absorbs nutrients excreted from the calves in the months when precipitation is 
higher than evaporation. From mid June through mid September bedding is not used as 
it attracts flies. Hutches are moved and scraped 3-4 times per month. Potential nutrient 
movement through the soil profile is mitigated by the high rate of evaporation during 
these months, the covered hutches, and the hutch maintenance schedule. 
 
Fences 
Do not allow livestock access to open watercourses and drainage ways. Provide off 
stream watering facilities where possible and limit access to designated watering areas. 
 
Inspect fences periodically and repair or replace broken or decayed posts and tighten 
sagging wire as needed. Broken wire can be spliced or replaced. Replace broken or 
missing insulators on electric fences as needed and repair or replace inoperative 
electric fence controllers. 
 
Insure gates and other appurtenances are in good working order. Replace or repair 
components as needed. 
 
Irrigation System 
Maintain traveling gun type sprinklers (and hose reel, if used) by oiling and greasing 
moving parts and the engine in accordance with the manufacturer’s recommendations 
to help ensure trouble free operation. Prevent livestock access to equipment during 
operation. Clean plugged nozzles and replace if worn or defective. Promptly repair all 
leaks by replacing valves, fittings, gaskets, and worn or damaged parts. 
 
Livestock Watering Facilities 
Check all above ground connections, valves, gates, rodent guards, inlets and outlets to 
make sure they are functioning properly. Check troughs and tanks for leaks or cracks 
and repair or replace immediately, if necessary. 
 
Make certain the area adjacent to the trough is well protected with gravel, paving, or 
good cover. Be sure that the outlet pipe has a free outlet and is not causing any serious 
erosion problems. Check periodically to see if debris has fallen into the trough or tank, 
which may restrict inflow or planned functions of the outflow system. 
 



Clean the entire system periodically and remove moss, algae growth, and/or sludge.  
Chemicals such as copper sulfate and chlorine can be used to prevent moss and algae 
growth. Local rules and regulations are to be followed when using chemicals to make 
sure they are safe for animals. 
 
Where necessary maintain coverings and insulation to prevent damage from freezing.  
 
Eradicate or otherwise remove all rodents or burrowing animals. Immediately repair any 
damage caused by their activity. Immediately repair any vandalism, vehicular or 
livestock damage. 
 
Pipelines 
Flush pipelines used for liquid waste applications with clean water following waste 
application, or as needed, to prevent particle buildup. 
 
Drain the pipeline and components in areas that are subject to freezing. If parts of the 
pipeline cannot be drained, a non-toxic antifreeze solution may be added. 
 
Check to make sure all valves and air vents are set a t the proper operating condition so 
they can provide protection to the pipeline. 
 
Inspect pipelines for sign of failure. Inspect risers and valves periodically for leaks or 
worn gaskets. Repair or replace pipeline, risers and valves as needed. 
 
Eradicate or otherwise remove all rodents or burrowing animals. Immediately repair any 
damage caused by their activities. 
 
Pumps 
Operate and maintain pumps in accordance with good judgment and manufacture’s 
manuals and recommendations. 
 
Drain liquid manure from pumps during cold weather to prevent freezing. If parts of the 
system cannot be drained, a non-toxic antifreeze solution may be added. 
 
Inspect pumps periodically and remove debris wrapped around shafts and impellers.  
Maintain foot valves and check valves for proper operation. 
 
For proper operation of electric motors and controls, maintain lubrication for all 
bearings, keep electric panel free from obstructions and debris. Maintain electrical 
safety devices, assure all electrical contacts are tight, and lock main electrical switch to 
“OFF” position during non-use season. Maintain adequate shade and ventilation for 
pump motors. 
 
For proper operation of pumps, maintain lubrication for all bearings and pump shafts, 
assure belts are adjusted properly, maintain safety covering devices on open shafts and 
belt drives, check to make sure all safety valves and devices are set at proper operating 



conditions so they may provide protection to the pump and power unit. For centrifugal 
pumps, periodically measure tolerance between pump impeller and pump casing (i.e. 
wearing) and replace wear ring as needed to help restore new pump operating 
characteristics. 
 
Use portable pressure gauge (preferably a liquid filled gauge) to monitor pump 
performance. 
 
Operate and maintain agitators in accordance with the manufacture’s manual and 
recommendations. Inspect all plumbing annually as a minimum. Replace, tighten, or 
repair broken or loose connections and lines as needed. 
 
Wells 
Protect the area immediately surrounding the well from being damaged by agriculture 
machinery, vehicles, or livestock. All fences, railings, and/or warning signs shall be 
maintained to provide warning and/or prevent unauthorized human or livestock entry. 
 
Eradicate or otherwise remove all rodents or burrowing animals. Immediately repair any 
damage caused by their activity. Immediately repair any vandalism, vehicular, or 
livestock damage. 
 
Check metal surfaces for rust and other damage especially sections in contact with 
earth fill and other materials. Repair or replace damaged section and apply paint as a 
protective covering. 
 
Keep all surface water from entering or accumulating at the immediate vicinity of the 
well site. 
 
 
Chemical Handling Checklist 
The following measures shall be taken to prevent chemicals from contaminating 
process water or storm water storage and treatment systems: 

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

2. Chemical storage areas are to be self-contained with no drains or other pathways 
that will allow spilled chemicals to exit the storage area. 

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

4. Emergency procedures and equipment are to be in place to contain and clean up 
chemical spills. 

5. Chemical handling and equipment wash areas are to be designed and 
constructed to prevent contamination of surface waters, waste water, and storm 
water storage and treatment systems. 

  























































Sampling Soil 
 
Spring Soil Samples: 

• Spring soil samples are to be collected the last 2 weeks of March or the first 2 
weeks of April when soils are not saturated 

• Soil samples are to be collected on fields that have not received manure 
applications within the last 30 days. 

• Collect several samples (about 10 one-fourth cup samples) of soils from just 
below the thin sod layer to a depth of 12 inches and add to bucket. 

• Mix the samples in the bucket and remove quantity required by lab for analysis 
and place into a sample bag. 

• The bag should be labeled with: 
o Farm or operator name 
o Sample date 
o Field name 
o Sample depth (0 to 12 inches) 

• Keep soil sample cool (small cooler with some ice) in the filed until sample can 
be put in refrigerator or into freezer. Soil can be stored in refrigerator for up to 1 
week or can be stored in a freezer for longer periods. 

• Ship samples to lab. 
 
Fall Soil Samples 

• Fall soil samples are to be collected during the last 2 weeks in September or the 
first 2 weeks in October on soils that are not saturated. 

• Soil samples are to be collected on fields that have received normal manure 
applications during the current year. 

• Sample soils and shop as outlined in the spring soil sample section above. 
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CLIENT:

ASSISTED BY:

ANIMAL WASTE MANAGEMENT SYSTEM INVENTORY

ANIMAL INVENTORY
Milk Production in Pounds/Cow/Day= 50

Number Average Animal Nutrient Production
of Weight Units (lbs./day/1000 lb. Animal Unit) (lbs./day) Manure Days Days Days Off

Type of Animal Animals (lbs.) (1,000 lb.) N P K N P K CF/D/AU Confined Grazed Farm
3 300 750 225.0 0.75 0.12 0.43 167.63 27.74 97.54 1.69 228 137 0
4 50 850 42.5 0.30 0.04 0.10 12.75 1.79 4.25 0.92 259 106 0
5 225 500 112.5 0.27 0.05 0.12 29.93 5.12 13.50 0.90 45 106 214
6 400 250 100.0 0.42 0.05 0.11 42.00 5.40 11.00 1.34 365 0 0
1           
1           
1           
1           
1           
1          

Totals/Averages- 975 588 480.0 0.53 0.08 0.26 252.3 40.0 126.3 1.4

GRAZING PERIOD
Percent of Month and Number of Animals Grazing

Type of Animal OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP AU-YR.
30% 30% 30% 30% 30% 30% 40% 50% 50% 50% 50% 30%

300 300 300 300 300 300 300 300 300 300 300 300 1,013
0% 70% 70% 70% 70% 70% 0% 0% 0% 0% 0% 0%

50 50 50 50 50 50 50 50 50 50 50 50 149
0% 70% 70% 70% 70% 70% 0% 0% 0% 0% 0% 0%

0 225 225 225 225 225 0 0 0 0 0 0 394
0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
400 400 400 400 400 400 400 400 400 400 400 400 0

0

0

0

0

0

0
Total AUM's Available> 0 0 0 0 0 0 0 0 0 0 0 0 0
Total AUM's Needed>>> 68 176 176 176 176 176 90 113 113 113 113 68 1,555
Total AUM's>>>>>>>>>> -68 -176 -176 -176 -176 -176 -90 -113 -113 -113 -113 -68 -1,555

 

 

 

MILKER (Jersey)

Cream Line Dairy

Annual

 

 

 

MILKER (DRY)

HEIFERS (12-24 Months)

CALVES (1-12 Months)

HEIFERS (12-24 Months)
MILKER (DRY)
MILKER (Jersey)

CALVES (1-12 Months)
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CLIENT:

ASSISTED BY:

ANIMAL WASTE MANAGEMENT SYSTEM INVENTORY

Cream Line Dairy

WEATHER STATION AREAS CONTRIBUTING RUNOFF TO LIQUID STORAGE FACILITY
25Yr-24Hr 1.80 Lot Runoff Factors as Area in SF

RCN= 95.00 a Percent of Monthly Paved Lot Area >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>
Precipitation Is paved lot scraped daily? (Y/N) 2

Month Precipitation Evaporation Paved Unpaved Unpaved Lot Area >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 80,840
October 1.16 2.75 30% 5% Roof Area >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 0

November 1.62 1.26 38% 0% Surface Area of Silage Storage Facility>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 
December 1.73 0.84 27% 0% Does Silage Seepage  Drain to Storage Facility? (Y/N) 2

January 1.64 0.87 27% 0% Total Runoff Area Contributing to Liquid Storage Facility>>>>>>>>>>>>>>> 86,000
February 1.17 1.31 25% 0%

March 1.41 2.54 23% 0% WATER USE THAT ENTERS LIQUID STORAGE FACILITY
April 1.20 3.90 20% 5%
May 1.28 5.30 32% 10%
June 1.15 6.66 35% 5%
July 0.37 8.86 32% 0% Animal Washwater 300.0 2 0.50 300 40.1

August 0.44 7.93 28% 0% 2 200.00 400 53.5
September 0.73 5.07 35% 10% Flushwater 0 0.00 0 0.0

Annual 13.9 47.29 Miscellaneous 0 0.00 0 0.0
Total>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 700 93.6

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               
CROP DATA

Nitrogen Phosphorous Potassium
N P2O5 K2O

1-6, 8-14 89.5 25 85% Ton 6.50               320 101 266
7 69.1 56 80% Ton 3.00               130 61 75

1     
1     
1     
1     
1     
1     
1     

Off Farm 1     
Total Acres- 158.6

Description of Runoff Area
25

Nutrients Removed in Pounds per Acre

Type of Water Use

Equipment Wash

Percent 
Dry Matter

(DM) Yield Units Target Yield

Average Monthly Inches

CropField Number Acres

5,160

0

Number of 
Animals

 Number of 
Washes per 

Day 

Gallons of 
Water Used per 

Wash-Day

Total Water 
Use per Day, 

Gallons

Total Water 
Use per Day, 
Cubic Feet

MILTON FREEWATER

NO

NO

Perennial Hay/Pasture(Med-High Intensity)
Wheat, Spring Soft White Straw Removed
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ANIMAL WASTE MANAGEMENT SYSTEM INVENTORY

Cream Line Dairy

BEDDING VOLUME
Amount Total Total

Unit Weight Needed Volume Volume Weight
Type of Animal Lbs/CF Lbs/Day/AU CF/Day/AU CF/Day Lbs/Day

1 1     
1 1     
1 1     
5 3 2.50 2.60 1.04 104 260
1 1     
1 1     
1 1     
1 1     
1 1   
1 1     

SOLIDS SEPARATION FACTOR
Volume of Volume of Volume of Volume of Accumulated Density of Weight of 

Separation Solids Solids in Manure in Manure in Sludge in Separated Separated
Factor Separated Liquids Liquids Solids Storage Solids Solids

Type of Animal Type of Separator % CF/Day CF/Day CF/Day CF/Day CF/Day Lbs/CF Lbs/Day
8.00 90% 342 38 38 342 31 36 12,296
8.00 95% 37 2 2 37 1 36 1,337
8.00 95% 96 5 5 96 2 36 3,463
8.00 95% 226 12 7 127 3 36 8,140
1.00  
1.00  
1.00  
1.00  
1.00  
1.00

Total Solids>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>701 57 52 602 37 25,236

MILKER (Jersey)
Type of Bedding Facility Bedding Material

HEIFERS (12-24 Months)
CALVES (1-12 Months)

MILKER (DRY)

 

MILKER (Jersey)

 
 

MILKER (DRY)
HEIFERS (12-24 Months)
CALVES (1-12 Months)

 

 
 

 
 
 

Confined Loose Straw
 
 
 
 
 
 

Dry Scrape System
Dry Scrape System
Dry Scrape System
Dry Scrape System
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CLIENT:
ASSISTED BY:

ANIMAL WASTE MANAGEMENT SYSTEM PRODUCTION

MONTHLY VOLUMES

Paved Unpaved Silage Pit
Roof Area Slab Area Lot Area Surface Facility

Square Feet Square Feet Square Feet Area, SF Water Use Solids Liquids
Month 0 5,160 80,840 0 Cubic Feet Cubic Feet Cubic Feet Cubic Feet Pounds Cubic Feet Pounds Cubic Feet Pounds Cubic Feet Cubic Feet

October 0 150 391 0 2,901 1,640 11,961 3,224 8,060 15,572 560,606 1,253 45,109 15,572 4,694
November 0 265 0 0 2,807 1,632 11,621 3,120 7,800 15,156 545,605 1,217 43,816 15,156 4,289
December 0 201 0 0 2,901 1,686 12,009 3,224 8,060 15,661 563,791 1,258 45,277 15,661 4,360

January 0 190 0 0 2,901 1,686 12,009 3,224 8,060 15,661 563,791 1,258 45,277 15,661 4,349
February 0 126 0 0 2,620 1,523 10,846 2,912 7,280 14,145 509,231 1,136 40,895 14,145 3,882

March 0 139 0 0 2,901 1,686 12,009 3,224 8,060 15,661 563,791 1,258 45,277 15,661 4,298
April 0 103 404 0 2,807 1,443 10,581 3,120 7,800 14,045 505,633 1,099 39,555 14,045 4,414
May 0 176 862 0 2,901 1,342 9,906 3,224 8,060 13,455 484,370 1,018 36,639 13,455 4,957
June 0 173 387 0 2,807 1,299 9,587 3,120 7,800 13,021 468,745 985 35,457 13,021 4,353
July 0 51 0 0 2,901 1,342 9,906 3,224 8,060 13,455 484,370 1,018 36,639 13,455 3,970

August 0 53 0 0 2,901 1,342 9,906 3,224 8,060 13,455 484,370 1,018 36,639 13,455 3,972
September 0 110 492 0 2,807 1,587 11,575 3,120 7,800 15,070 542,522 1,213 43,654 15,070 4,622

Annual 0 1,737 2,536 0 34,158 18,209 131,916 37,960 94,900 174,356 6,276,826 13,729 494,235 174,356 52,160
Annual Gallons 0 12,993 18,972 0 255,500 136,205 986,730 283,941 1,304,185 102,691 1,304,185 390,156

DAILY NUTRIENT PRODUCTION
Pounds/Day of Nutrients from Pounds/Day of Nutrients from Pounds/Day of Nutrients from Grazing Confined

LIQUIDS SOLIDS GRAZING Manure Manure
Type of Animal N P2O5 K2O N P2O5 K2O N P2O5 K2O Gallons/Yr Cubic Feet/Yr

MILKER (Jersey) 2.82 0.69 3.98 247.79 118.06 414.40 167.63 63.56 117.53 389,188 86,490
MILKER (DRY) 0.11 0.02 0.09 19.89 8.02 19.06 12.75 4.09 5.12 30,914 10,139
HEIFERS (12-24 Months) 0.25 0.06 0.28 46.69 22.99 60.54 29.93 11.73 16.27 80,052 4,587
CALVES (1-12 Months) 0.35 0.07 0.22 65.54 24.26 49.33 0.00 0.00 0.00 0 48,910

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0 0

Total- 500,154 150,125

Cream Line Dairy
0

Runoff in Cubic Feet

Total Liquids
Manure

Bedding Solids Separated Solids in Liquids
Total
Solids
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CLIENT:
ASSISTED BY:

ANIMAL WASTE MANAGEMENT SYSTEM PRODUCTION

Cream Line Dairy
0

MONTHLY NUTRIENT PRODUCTION
Pounds of Nutrients from Pounds of Nutrients from Pounds of Nutrients from Total Pounds of Nutrients from

LIQUIDS SOLIDS GRAZING ALL SOURCES
Month N P2O5 K2O N P2O5 K2O N P2O5 K2O N P2O5 K2O

October 75 18 96 8,025 3,563 11,112 1,559 591 1,093 9,660 4,171 12,302
November 73 17 94 7,769 3,486 10,899 2,405 904 1,507 10,247 4,408 12,499
December 75 18 97 8,028 3,602 11,262 2,485 934 1,557 10,588 4,555 12,916

January 75 18 97 8,028 3,602 11,262 2,485 934 1,557 10,588 4,555 12,916
February 68 16 87 7,251 3,254 10,172 2,244 844 1,406 9,564 4,114 11,666

March 75 18 97 8,028 3,602 11,262 2,485 934 1,557 10,588 4,555 12,916
April 64 15 81 7,023 3,093 9,511 2,012 763 1,410 9,099 3,871 11,002
May 58 13 71 6,489 2,831 8,543 2,598 985 1,822 9,145 3,829 10,436
June 56 13 69 6,280 2,739 8,268 2,514 953 1,763 8,850 3,706 10,100
July 58 13 71 6,489 2,831 8,543 2,598 985 1,822 9,145 3,829 10,436

August 58 13 71 6,489 2,831 8,543 2,598 985 1,822 9,145 3,829 10,436
September 73 17 93 7,767 3,448 10,754 1,509 572 1,058 9,348 4,037 11,905

Annual 810 191 1,024 87,666 38,881 120,131 27,492 10,386 18,375 115,968 49,458 139,530
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CLIENT:
ASSISTED BY:

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITERIA FOR TRACTOR SPREADER APPLICATION OF SOLIDS
To apply 174,356 cubic feet of solids generated from the operation it will take approximately 876 trips annually.  Based on applying
at agronomic rate use the application depths, travel lengths, and loads per acre listed below for each crop.

Number of Travel
NITROGEN, N Pounds of Applications Tons per Length Assumed

Tractor Spreader Spread Concentration Nutrients Needed Acre of per Load Solids
Field Capacity Width in Storage Facility to be to meet Solids Needed in Loads per Density

Number Acres Crop Bushels CF Feet PPM Lbs/Ton Applied Crop Demand to Apply Feet Acre lbs/CF
1-6, 8-14 89.5 Perennial Hay/Pasture(Med-High Intensity) 160 199 15 10,475 20.95 320 1.00 24.0 433 7 36

7 69.1 Wheat, Spring Soft White Straw Removed 160 199 15 10,475 20.95 130 1.00 9.8 1065 3 36
      
      
      
      
      
      
      

MANAGEMENT CRITERIA FOR BIG GUN SPRINKLER APPLICATION OF LIQUIDS
To apply 202,405 gallons of liquids generated from the operation it will take approximately 11 hours of pumping annually.  Based on applying 
at agronomic rate use the application depths, set times, and travel rates listed below for each crop.

Portion of Number of
Wetted NITROGEN, N Pounds of Applications

Sprinkler Wetted Diameter Concentration Nutrients Needed Inches of Application Set Time Travel Rate
Field Flowrate Diameter Receiving in Storage Facility to be to meet Liquids Rate in Needed in Needed in

Number Acres Crop  GPM Feet Liquids PPM Lbs/1000Gal Applied Crop Demand to Apply Inches/Hour Hours Feet/Minute
1-6, 8-14 89.5 Perennial Hay/Pasture(Med-High Intensity) 300 250 2.00 336 2.80 320 1.00 6.18 1.45 10.48 0.31

7 69.1 Wheat, Spring Soft White Straw Removed 300 250 2.00 336 2.80 130 1.00 2.51 1.45 4.26 0.77
       
       
       
       
       
       
       

Cream Line Dairy
0

1/2 Circle
1/2 Circle

NITROGEN, N

NITROGEN, N
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CLIENT:
ASSISTED BY:

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

Cream Line Dairy
0

MANAGEMENT CRITERIA FOR TANK WAGON APPLICATION OF LIQUIDS
To apply 202,405 gallons of liquids generated from the operation it will take approximately 51 trips annually.  Based on applying
at agronomic rates use the application depths, travel lengths, and loads per acre listed below for each crop.

Number of Travel
Tank NITROGEN, N Pounds of Applications Length

Wagon Spread Concentration Nutrients Needed Inches of per Load
Field Capacity Width in Storage Facility to be to meet Liquids Needed in Loads per

Number Acres Crop Gallons Feet PPM Lbs/1000Gal Applied Crop Demand to Apply Feet Acre
1-6, 8-14 89.5 Perennial Hay/Pasture(Med-High Intensity) 4,000 15 336 2.80 320 1.00 2.88 149 19.5

7 69.1 Wheat, Spring Soft White Straw Removed 4,000 15 336 2.80 130 1.00 1.17 366 7.9
      
      
      
      
      
      
      

COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE
Concentration of Nutrients

Annual Volume in Storage
Storage Facility Production Units N P2O5 K2O Units
Tank Manure Analysis Gallons 2.80 0.80 4.30 lbs/1,000 Gal
Solids Storage Manure Analysis Tons 20.95 11.15 34.45 lbs/Ton

202,405
1,569

NITROGEN, N
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CLIENT:
ASSISTED BY:

ANIMAL WASTE MANAGEMENT SYSTEM STORAGE

SOLIDS STACKING FACILITY MONTHLY SOLIDS VOLUME STACKED IN FACILITY
Solids Solids Normal

Number Manure Bedding to Store to Store Runoff
Solids Storage Facility Parameters Value Month of Days CF CF CF Tons CF

Storage Period, Days= 310 October 31 12510 3,063 7,786 280 420
Stacking Width, W in Feet= 40 November 30 12192 2,964 7,578 273 0
Stacking Height, H in Feet= 8.00 December 31 12598 3,063 7,830 282 0

Wall Height, h in Feet= 6.00 January 31 12598 3,063 7,830 282 0
Stack Side Slope (X:1)= 2.00 February 28 11379 2,766 7,073 255 0

Existing Storage, Cubic Feet= 63,750 March 31 12598 3,063 7,830 282 0
Surface Area of Existing Storage, SF= 85,000 April 30 11081 2,964 7,023 253 434

25 Year-24 Hour Storm Runoff, CF= 9,358 May 31 10392 3,063 6,727 242 926
Volume Needed, Cubic Feet= 75,230 June 30 10057 2,964 6,510 234 416
Design Volume, Cubic Feet= 11,770 July 31 10392 3,063 6,727 242 0

Is Facility Covered? 2 August 31 10392 3,063 6,727 242 0
September 30 12106 2,964 7,535 271 528

Annual 365 138,294 36,062 87,178 3,138 2,725

Computed Values Rain, In Evap, In Runoff Vol Solids
Total Volume of Solids to Store= 75,230 1.16 2.75 420 7,786

Stacking Length, L in Feet= 46.0 1.62 1.26 0 7,578
Surface Area Draining to LSF, SF= 86,840 1.73 0.84 0 7,830

S= 0.52631579 1.64 0.87 0 7,830
Q25yr24hr= 1.29314043 1.17 1.31 0 7,073

1.41 2.54 0 7,830
1.2 3.9 434 7,023

1.28 5.3 926 6,727
1.15 6.66 416 6,510
0.37 8.86 0 6,727
0.44 7.93 0 6,727
0.73 5.07 528 7,535
1.16 2.75 420 7,786
1.62 1.26 0 7,578
1.73 0.84 0 7,830
1.64 0.87 0 7,830
1.17 1.31 0 7,073
1.41 2.54 0 7,830

1.2 3.9 434 7,023
1.28 5.3 926 6,727
1.15 6.66 416 6,510
0.37 8.86 0 6,727
0.44 7.93 0 6,727
0.73 5.07 528 7,535

Cream Line Dairy
0

Width, W =                     Feet

Length, L =                     Feet

Wall Height, h =                 Feet

1 Stack Height, H =                 Feet

Volume of Solids to Store =                          Cubic Feet

Storage Period =                          Days310

8

2
6

75230

46

40

NO
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CLIENT:
ASSISTED BY:

ANIMAL WASTE MANAGEMENT SYSTEM STORAGE

Cream Line Dairy
0

TANK MONTHLY INFLOWS INTO TANK
Number Rain-Evap Rain-Evap Normal Waste Waste
of days on Tank on Existing Runoff Washwater Solids to Store to Store

Tank Parameters Value Month CF Storage, CF CF CF CF CF Gallons
Storage Period, Days= 110 October 31 0 -1,325 960 2,901 1,253 3,789 28,345

Tank Width, Feet= 80 November 30 0 300 265 2,807 1,217 4,589 34,330
Tank Length, Feet= 0 December 31 0 742 201 2,901 1,258 5,101 38,160

Existing Storage, Cubic Feet= 1,500 January 31 0 642 190 2,901 1,258 4,991 37,334
Surface Area of Existing Storage, SF= 10,000 February 28 0 -117 126 2,620 1,136 3,765 28,167

25 Year-24 Hour Storm Runoff, CF= 18,625 March 31 0 -942 139 2,901 1,258 3,357 25,109
Volume Needed, Cubic Feet= 39,432 April 30 0 -2,250 942 2,807 1,099 2,598 19,433
Design Volume, Cubic Feet= 37,932 May 31 0 -3,350 1,965 2,901 1,018 2,534 18,952

Is Tank Covered? 2 June 30 0 -4,592 977 2,807 985 177 1,326
Tank Dimensions?      1 July 31 0 -7,075 51 2,901 1,018 -3,105 -23,229

August 31 0 -6,242 53 2,901 1,018 -2,270 -16,980
September 30 0 -3,617 1,130 2,807 1,213 1,533 11,470

Annual 365 0 -27,825 6,998 34,158 13,729 27,059 202,419

Station Data- Rain, In Evap, In Runoff Washwater Manure Vol Waste
Max Rain for Storage Period= 4.99 1.16 2.75 960 2,901 1,092 5,114
Max Evap for Storage Period= 2.97 1.62 1.26 265 2,807 1,061 4,289

Precipitation - Evaporation= 2.02 1.73 0.84 201 2,901 1,096 4,360
Normal RO from Precip= 739 1.64 0.87 190 2,901 1,096 4,349

Washwater= 10,356 1.17 1.31 126 2,620 990 3,882
Manure 3,914 1.41 2.54 139 2,901 1,096 4,298

Total Wastewater Volume to Store= 15,586 1.2 3.9 942 2,807 943 4,848
Tank Depth, Feet= 5.9 1.28 5.3 1,965 2,901 857 5,884

Width 1.8 1.15 6.66 977 2,807 829 4,769
S= 0.52631579 0.37 8.86 51 2,901 857 3,970

Q25yr24hr= 1.29314043 0.44 7.93 53 2,901 857 3,972
0.73 5.07 1,130 2,807 1,057 5,150
1.16 2.75 960 2,901 1,092 5,114
1.62 1.26 265 2,807 1,061 4,289
1.73 0.84 201 2,901 1,096 4,360
1.64 0.87 190 2,901 1,096 4,349
1.17 1.31 126 2,620 990 3,882
1.41 2.54 139 2,901 1,096 4,298

1.2 3.9 942 2,807 943 4,848
1.28 5.3 1,965 2,901 857 5,884
1.15 6.66 977 2,807 829 4,769
0.37 8.86 51 2,901 857 3,970
0.44 7.93 53 2,901 857 3,972
0.73 5.07 1,130 2,807 1,057 5,150

Minimum Freeboard =

Runoff from Normal Precipitation =                            Cubic Feet

25Yr-24Hr Storm Precipitation =                            Inches
25Yr-24Hr Storm Runoff =                            Cubic Feet

Depth =                      Feet

1.0 Feet

 =                            Feet

Manure =                            Cubic Feet

Washwater =                            Cubic Feet

Day Precip - Evap =                            Inches

1.0 Feet

110

1.8

18625

2.02

739

10356

3914

Width 80

5.9

NO
Rectangular



OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)
Version 4.7

2/18/14

Page 1 of 2 20140210.CreamLineDairyORAWMv4.7.xls

CLIENT:
ASSISTED BY:

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

NUTRIENTS AVAILABLE AFTER STORAGE
Type of Operation Pounds of Percent Nutrients Retained Pounds of Nutrients

Nutrient 1 Nutrients Available After Storage Retained After Storage
Source Type of Storage Facility N P2O5 K2O N P2O5 K2O N P2O5 K2O

Liquids 1 810 191 1,024 70% 85% 85% 567 162 870
Solids 5 87,666 38,881 120,131 75% 90% 90% 65,750 34,993 108,118

Grazing 1 27,492 10,386 18,375 100% 100% 100% 27,492 10,386 18,375

NUTRIENTS AVAILABLE AFTER APPLICATION
Pounds of Percent Nutrients Retained Pounds of Nutrients

Nutrient Nutrients Available After Application Retained After Application
Source Type of Application System N P2O5 K2O N P2O5 K2O N P2O5 K2O

Liquids 2 567 162 870 75% 100% 100% 425 162 870
Solids 3 65,750 34,993 108,118 70% 100% 100% 46,025 34,993 108,118

Grazing 1 27,492 10,386 18,375 85% 100% 100% 23,368 10,386 18,375

NUTRIENTS AVAILABLE AFTER DENITRIFICATION
Location Pounds of Percent Nutrients Retained Pounds of Nutrients

Nutrient East of Cascade Mountains Nutrients Available After Denitrification Retained After Denitrification
Source Soil Drainage Class N P2O5 K2O N P2O5 K2O N P2O5 K2O

Liquids 3 425 162 870 91% 100% 100% 387 162 870
Solids 3 46,025 34,993 108,118 91% 100% 100% 41,883 34,993 108,118

Grazing 3 23,368 10,386 18,375 91% 100% 100% 21,265 10,386 18,375
TOTAL- 63,535 45,541 127,363

Cream Line Dairy
0

Dairy

Solids Storage Manure Analysis
NONE

Tank Manure Analysis

Sprinkling
Broadcast (Incorporated 7 or more days after application)
Grazing

Moderately Well Drained
Moderately Well Drained
Moderately Well Drained

East of Cascade Mountains
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ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

Cream Line Dairy
0

PERCENT OF MANURE TO BE APPLIED TO FIELD AND UTILIZATION ACRES NEEDED BASED ON 1
LIQUIDS SOLIDS GRAZING
Pounds Acres Pounds Acres Pounds Acres

Percent of Nutrients Needed for Percent of Nutrients Needed for Percent of Nutrients Needed for
Field to be to be Utilization to be to be Utilization to be to be Utilization
Number Acres Crop Applied Applied of Nutrients Applied Applied of Nutrients Applied Applied of Nutrients

1-6, 8-14 89.5 Perennial Hay/Pasture(Med-High Intensity) 100% 387 1 15% 6,282 20 100% 21,265 66
7 69.1 Wheat, Spring Soft White Straw Removed 0% 0 0 20% 8,377 64 0% 0 0

        
        
        
        
        
        
        

Off Farm  0% 0  65% 27,224  0% 0  
TOTALS- 158.6 100% 387 1 100% 41,883 84 100% 21,265 66

NUTRIENT BALANCE BASED ON AVAILABLE ACRES
NUTRIENTS APPLIED  -           NUTRIENTS REMOVED =             NUTRIENT BALANCE

Nitrogen, Phosphorous, Potassium, Nitrogen, Phosphorous, Potassium, Nitrogen, Phosphorous, Potassium,
Field N P2O5 K2O N P2O5 K2O N P2O5 K2O
Number Acres Crop Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre

1-6, 8-14 89.5 Perennial Hay/Pasture(Med-High Intensity) 312 176 396 320 101 266 -8 75 130
7 69.1 Wheat, Spring Soft White Straw Removed 121 101 313 130 61 75 -9 40 237

           
           
           
           
           
           
           

Off Farm            

NITROGEN, N
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