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As owner and operator of Vogel Dairy, | intend to manage in accordance with
the practices described in this Animal Waste Management Plan.
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GENERALMNARRATIVE DESCRIPTION

Vogel Dairy is located at 5325 Tolo Road near Central Point, Oregon and is
owned and operated by David W. Wolff. The operation is a State CAFO facility
in Jackson County. This Holstein dairy facility is in operation year round. The
operation is made up of 115 acres of range ground and 10 acres of riparian
pasture where all grazing occurs, and 149 acres of hay/crop ground.

Manure Collection Methods

The animals are in the main facility for milking and winter confinement.
All facilities are dry scraped and manure is handled both as a liquid and as a
solid. Contaminated runoff and any liquid wastes drain by gravity to the
collection tank. Manure Liquids are transferred by 4 inch buried transfer line
but can be moved by tank wagon or tractor, from the collection tank to the

storage pond.

Manure Storage Facilities and Transfer

The manure generated at the facility is handled both as a liquid and as a
solid. Manure is collected in a 20°x16’x6’ rectangular collection sump, that
alows liquids to flow by gravity to the storage pond. By itself the reception
tank provides about ten days worth of storage while still providing storage for
the 25 year 24 hour event. Manure can also be moved by tanker or tractor to
the storage pond. Manure is stored in a 50’x100’°x3’ manure storage pond.
Between the pond and the reception tank the operation has aproximately 180
days worth of storage. All manure is applied to Range,Pasture, and crop ground
owned by Vogel Dairy. Manure is either hauled in a solid spreader or a tank
wagon. Solid material may be hauled to the field in a dumptruck and spread by

tillage equipment.



Manure Utilization

All manure is spread to hay/pasture and crop ground. Manure is applied

year round as weather and soil conditions permit and as the crops can use the

nutrients.

SPECIFIC DESCRIPTIONS AND CALCULATIONS

Land Application Areas

Aerial photos showing field locations for all manure application acreage,

surface water features and headquarters are included in this Animal Waste

Management Plan.

All fields are available for manure applications on the farm. The
Riparian pasture surrounds Willow Creek and will not receive manure
applications except from grazing animals. The riparian pasture provide a
greater than 35 foot setback where manure applicationwill not occur. Vogel

dairy will observ a 35 foot setback from surface waters for all mecanical

manure applications.

Nine different soil types make up the manure application acreage. Soil
Types include barron coarse sandy loam (10B), Camas sandy loam (21A),
Central point sandy loam (31A), Coleman loam (34B), Gregory silty clay loam
(76A), Kubli loam (100A), Medford silty clay loam (127A), Ruch silt loam (157B),

and Vannoy silt loam (196E) Map unit descriptions are included with this plan.



Manure and Waste Volumes

Calculated volumes of all manure, bedding, have been completed using
the Oregon Animal Waste Management Worksheet (ORAWM) based from the
NRCS Agricultural Waste Field Handbook. The worksheet is included in this

Animal Waste Management Plan.

Nutrient Content of Manure, Litter and Process Waste Water

Oregon Animal Waste Management Worksheet was used to estimate

volume of manure.

Farm Nutrient Balance

The amount of nutrients (N, P, K) generated, lost in storage, lost during
application, used by crops and exported off of the farm is supplied for this plan
using the Oregon Animal Waste Management Worksheet, included with this
Animal Waste Management Plan. Vogel Dairy is balancing for nitrogen, which is
the most limiting nutrient as determined by the NRCS Phosphorus Index. The
index shows that fields have a Site Vulnerability Class of LOW.

Application Schedule and Limitations

Manure that is applied to the 149 acres of hay/crop ground on the farm
is applied as weather permits and the hay can use the nutrients. Applications
are typically made year round. All manure is applied to permanent grass,
alfalfa and cereal crops. A dump truck and tillage equipment, a tanker, and/or

a manure spreader are used to apply manure.

There is a no-spread area along Willow creek. A thirty-five foot setback
where no mecanical manure applications will occur, will be observed in this

area.
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Animal Mortality Management

Animal mortalities are taken to a local landfill or buried according to

state and local law on the operations property.

Record Keeping and Reporting

Soil sample test results are supplied by A&L laboratories. Vogel Dairy
records date and amount of manure exported to their customers and records
date, field, and amount of manure for manure applied to their own crop

ground. Application records showing the amount of Nitrogen and Phosphorus

applied will be kept.

Vogel Dairy will report any discharge within 24 hours to the Oregon
Department of Agriculture. Annual reports including amount of manure applied

and exported will be submitted each year.

Operation and Maintenance

Above and/or Below Ground Liquid Tank

The tank serves as a collection point for effluent to drain to or be scraped from
the animal feeding areas. If the tank will provide storage capacity to the waste
management system it shall be completely emptied at the beginning of the
storage period and the contents applied to cropland as weather and crop
conditions permit. A 1-foot free board will be maintained to prevent spillage.
Continually maintain all pumps, agitators, piping valves and all other electrical
and mechanical equipment in good operating condition by following
manufacturer’s recommendations. Float valves will be maintained in good
working order. Perform daily inspections of waterlines including drinking water
or cooling water lines. Repair leaking lines immediately to prevent excess water
from entering the waste storage system. Depth markers are installed to assure
maximum volume will be maintained and checked weekly. At least once every 5
years, the tank shall be emptied and inspected for structural damage and
leakage. Any damage found shall be corrected before putting the tank back in
service. Remove all foreign debris within the structure that may cause damage
to pumps and agitator. If below ground, the tank lid will not be subjected to
more than two, 8,000 pound wheel loads. Before entering a tank, for any reason
whatever, proper ventilation shall be provided, and self-contained breathing



apparatus shall be used, if required, when entering a covered tank. No one
shall enter the tank unless safety ropes are used and someone else capable of
providing assistance is outside of the tank. Warning: Entering Unventilated
Tanks Is Extremely Dangerous.

Animal Access Lanes or Walkways

Damaged components will be repaired or replaced as needed. Debris and excess
manure will be removed from roadway surfaces, road ditch and drainage areas.
Maintain drainage area capacities. Maintain good vegetative cover on all slopes
and watercourses.

Agitator

Preventative maintenance will be in accordance with the manufacturer’s
recommendations. Periodically examine the agitator for proper operation.
Clean debris from the propeller and promptly replace any defective or damaged
parts. Remove the agitator from the manure tank or pond and periodically clean
and oil as needed to increase the life expectancy of the agitator. Immediately
repair any vandalism or livestock damage. Do not allow livestock near the
equipment during operation.

Concrete Gutters

Floor gutters and grates will be inspected periodically. All foreign material
restricting flow will be removed. Damage will be repaired as needed.

Curbs

Curbs, gutters and slabs that are used to convey effluent to the below ground
tank will be inspected periodically. Broken sections will be repaired or replaced.
Manure or other solids will be prevented from building up next to curbs or
flowing over them. If over flow is a consistent problem the curb height should

be increased.



Culverts

Inspect annually or after large rainfall event. All foreign objects restricting
water flow will be removed. Damaged sections will be repaired or replaced.
Erosion around inlet or outlet will be corrected.

Fencing

Fences will be inspected periodically. Broken or decayed posts will be replaced.
Sagging wire will be tightened. Broken wire will be spliced or replaced. Broken
or missing insulators for electric fencing will be replaced. Vegetation will be
controlled under the fences.

Filter Strips

Maintain vigorous growth of vegetative covering. This includes reseeding,
fertilization and application of herbicides when necessary. Periodic mowing,
harvesting or grazing may also be needed to control height. Remove all foreign
debris that hinders system operation. Limit the traffic from filter strip area.
Limit livestock usage to vegetative growth periods when the animals will not
damage vegetative root system or compact the soil. Eradicate or otherwise
remove all rodents or burrowing animals. Immediately repair any damage.

Gutters and Downspouts

Gutters will be inspected annually to ensure all gutters are free of foreign
materials. Broken gutters or downspouts will be replaced or repaired. Gutters
will be connected to downspouts. Leaky gutters and downspouts will be
repaired. Weeds and sediment will be removed from downspout outlets. All
downspouts will be connected to outlets, which are kept free flowing. Outlets
will be inspected for rodent guards and repaired or replaced as needed.

Manure Application Equipment

All manure application equipment (including but not limited to sprinklers, big
gun irrigators, spreaders and/or tank wagons) will be operated and maintained
according to the manufacturer’s manual. Equipment found to be broken or worn



will be replaced. Equipment will be calibrated to ensure recommended rates are
applied. Liquids will be drained from sprinklers or big guns prior to freezing
weather. When system is flushed, rinse water is used following waste, and liquid
and sediment is applied agronomically. Nozzles will be checked periodically and
if worn, nozzles will be replaced. Minimize exposure to animal and organic
waters and manure gasses. Wear protective clothing when appropriate. When
cleaning equipment after nutrient application, remove and save wastes in an
appropriate manner. Avoid applying manure near surface water and use extreme
care to avoid contaminating ground water.

Manure Effluent and Irrigation Transfer Lines.

Pumps

Roofs

Manure, effluent and irrigation lines shall be flushed with clean water
periodically to prevent particle buildup and plugging. Manure flushed from the
lines will be applied agronomically so that surface and groundwater will be
protected. Manure, effluent and irrigation lines shall be inspected periodically
for leaks or worn out nozzles, and repairs or replacements made as needed.
Special inspection shall be done to pressure relief valves, risers and control
valves. Shut off valves will be inspected annually. Avoid unnecessary travel over
pipelines that will damage their integrity. Equipment found to be broken or
worn will be replaced. Water will be drained during cold weather to prevent
frozen or broken lines. These lines can explode if not properly maintained and
may cause human injury.

Pumps will be maintained in accordance with manufacturer’s operation and
maintenance manual. Effluent will be drained from pumps prior to freezing
weather. Pumps will be inspected periodically to identify and remove debris
wrapped around impeller or worn parts. Appropriate action will be taken to
repair any worn parts. Liquids will be drained from pump prior to freezing
weather to prevent breakage. It is recommended to have a spare pump or back
up system in case a pump must be removed for an extended time for repair.

Roofs will be inspected annually. Rusted sections will be replaced or repaired if
needed. Loose sections will be secured. All broken trusses, beams, poles,
gutters and downspouts will be repaired or replaced.



Trough or Tank

Watering facility will be inspected periodically. Damaged tank/trough will be
repaired or replaced. Float valves will be maintained in good working order.
Area immediately surrounding the trough/tank will be maintained in a stable

condition.
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U.S. Department of Agricultul U 12/15/11
tNatura:.lwlb?atas.:m:::es Cgr::ervaz)n Servir’ ...\ ANIMAL WASTE MANAGEMENT WORK <EET STATE: OREGON

Version HRv3.0
NUT».£NT MANAGEMENT DESIGN ANL -PECIFICATIONS
[Producer: Vogel Dairy ] [Tract(s): 503 | [Field(s): range J
[Assisted by: ODA | |Date: December 15, 2011 |
PURPOSE (Check il that apply)

Budget and supply for plant production X Utilize manure/organic materials as a nufrient source | X

Minimize agricultural non-point source pollution (water quality) | X |  Maintain or improve soil condition | X

Table 1. Field Conditions and Recommendations
I. CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD
|Fescue Hay/Pasture 1

AL TN LA T A L LA T TS E ST I LTI TS B LA LTSI TS AL AL AL AL NI T LSS

CURRENT SOIL TEST LEVELS (ppm or Ib/ac)
P K pH S5.0.M.% EC

20 ) 53 6.1

N

8
| AL AL FLLLLIILILSLE. AT AT TITT TSI |
RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD

N (Ibs/ac) P20s (Ibs/ac) K20 (Ibs/ac) LIME Other Other
Trial A | Trial B | Trial A | Trial B | Trial A | Trial B
__2_9 120 14 40
Table 2. Nutrient Sources
N | P20s K20
Credits pounds per acre

1. Nitrogen credits from previous legume crop

2. Residual from long-term manure application

3. Irrigation water

4. Other (e.g., atmospheric deposition)

5. Total Credits- 0 0 0

Plant-Available Nutrients Applied to Field N P20s K20
(Circle column that is landuser's decision)| Trial A | Trial B | Trial A | Trial B | Trial A | Trial B
I6. Credits (from row 5, above) 0 0 0 0 0 0
- Starter

7. Fertilizer Otber

8. Manure / Organic Materials (Source-) Dairy 7 0 4 0 5 0
9, Subtotal (sum of lines 6, 7 and 8) 7 0 4 0 5 0
10. Nutrients Recommended (from Table 1) 29 120 14 0 40 0
11. Nutrient Status (subtract line 10 from line 9) -22 -120 -10 -0 -35 0

If line 11 is a8 negative number, this is the amount of additional nutrienis needed to meet the crop recommendation.
If line 11 is a pgsitive number, this is the amount by which the available nutrients exceed the crop reguirements.

_E'LANNED NUTRIENT APPLICATIONS

Amount to be Applied (Ib/ac) [ N ] 7 [ P0s | 4 | K20 ] 5
Method, Form, and Timing of Application
Recommended application rates are based on OSU Extension Recommendations.
Planned applications are the result of grazing. If comercial fertilizers are used do not exceed OSU Extension Recommendations, (listed in Trial B above)
while accounting for Grazing contributions. grazed areas should be harrowed at the end of the grazing season, or if manure accumulation produces
plant growth or water quality concerns.
Manure should be reduced or not applied if soil tests show Phosphorous and Potassium concentrations increaseing over time and approach very high
levels as determined by OSU Extension guidelines.

Page 1 of § Vogel Dairy ORAWMVHR3.0.xls



U.S. Department of Agriculture
Natural Resources Conservation Service

ANIMAL WASTE MANAGEMENT WORKS*'™ET
Version HRv3.0

12/15/11
STATE: OREGON

NUTR...NT MANAGEMENT DESIGN AND >rECIFICATIONS

[Producer: Vogel Dairy | [Tract(s): 503 | [Field(s): _driveway field ]
{Assisted by: ODA | [Date: December 15,2011 |
PURPOSE (Check all that apply)
Budget and supply for plant production ﬁﬁc manureforganic materials as a nutrient source | X
Minimize agricultural non-point source pollution (water quality) X | Maintain or improve soil condition | X
Table 1. Field Conditions and Recommendations
CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD
Alfalfa Hay/Grass hay 6
CURRENT SOIL TEST LEVELS (ppm or Ib/ac)
N P K pH S5.0.M.% EC
22 21 42
L
RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD
N (Ibs/ac) P20s (Ibs/ac) Kz0 (Ibs/ac) LIME Other Other
Trial A | Trial B | Trial A | Trial B | TrialA | Trial B
270 60 270
Table 2. Nutrient Sources
N | P20s K20
Credits pounds per acre
1. Nitrogen credits from previous legume crop
2. Residual from long-term manure application
3. Irrigation water
4. Other (e.g., atmospheric deposition)
5. Total Credits- 0 0 0
Plant-Available Nutrients Applied to Field N P20s K20
(Circle column that is landuser's decision)| TrialA | Trial B | TrialA | Trial B | TrialA Trial B
6. Credits (from row 5, above) 0 0 0 0 0 0
- Starter
7. Fertilizer Other
lg. Mauure / Organic Materials (Source-) 77 77 61 61 87 87
9. Subtotal (sum of lines 6, 7 and 8) 77 77 61 61 87 87
10. Nutrients Recommended (from Table 1) 270 0 60 0 270 0
1. Nutrient Status (subtract line 10 from line 9) -193 77 1 61 -183 87
If line 11 is a negative number, this is the amount of additional nutrients needed to meet the erop recommendation,
If line 11 is a positive number, this is the amount by which the available nutrients exceed the crop reguirements,
_ PLANNED NUTRIENT APPLICE IONS
Amount to be Applied (Ib/ac) [ N 77 | P:0s 61 | K:0 ] 87

Method, Form, and Timing of Application

Application rates are based on crop uptake and are not to be exceeded rates. Manure
fertilzation may be necessary.

Commerecial fertilizer could be applied as all nutrients can not be supplied by manure applications. Sulfur,
applied in accordance with the OSU extension fertilizer guides and soil tests.

applications are not expected

Magnesi

to meet all crop needs and additional

um, Zinc and Boron should be

Use nutrient concentrations in storage to determine appleation rates

to determine solids spreader loads per acre to apply @60 pounds per
applied to the alfaifa . The planned operation will provide enough ma
Score card soil testing should be done in the fall to insure excessive ni

high levels as determined by OSU Extension.

Manure should be reduced or not applied if soil tests show Phosphorous and Potassinm conc

to apply @60 pounds per acre of nitrogen . Use nutrient concentration in storage
acre of nitrogen. No more than a total of 77 pounds of nitrogen per acre should be
nure to fertilize S0 acres at this rate each year.

trates are not available for leaching.

entrations continue to increase over time and approach very

Page 2 of 5
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U.S. Department of Agriculture ANIMAL WASTE MANAGEMENT WORKSHEET 12/15/11

. Natural Resources Conservation Servic/rf—\ Version HRv3.0 . STATE: OREGON
NUTRIENT MANAGEMENT DESIGN AND SPECIFICATIONS
[Producer: Vogel Dairy | [Tract(s): 503 | |Field(s): across creek |
|Assisted by: ODA | [Date: December 15, 2011 ]
PURPOSE (Check all that apply)
Budget and supply for plant production _r(x_Ar_Uti%!i;; manure/organic materials as a nutrient source | X
Minimize agricultural non-peint source pollution (water quality) | X | Maintain or improve soil condition | X
Table 1. Field Conditions and Recommendations
CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD
Alfaifa Hay/ Grass ha [3
CURRENT SOIL TEST LEVELS (ppm or Ib/ac)
N P K pH S.0.M.% EC
22 21 42
L
RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD
N (Ibs/ac) P:0s (Ibs/ac) K:O (Ibs/ac) LIME Other Other
Trial A | Trial B | Trial A | Trial B | TrialA | Trial B
270 60 270
Table 2. Nutrient Sources
N | P20s K:0
Credits ounds per acre
1. Nitrogen credits from previous legume crop
2. Residual from long-term manure application
3. Irrigation water
4. Other (e.g., atmospheric deposition)
S. Total Credits- 0 0 0
Plant-Available Nutrients Applied to Field N P20s K20
(Circle column that is landuser's decision)| Trial A | Trial B | Trial A | Trial B | TrialA | Trial B
6. Credits (from row 5, above) 0 0 0 0 0 0
- Starter
7. Fertilizer Other
8. Manure / Organic Materials (Source-) 59 59 47 47 66 66
9. Subtotal (sum of lines 6, 7 and 8) 59 59 47 47 66 66
10. Nutrients Recommended (from Table 1) 270 0 60 0 270 0
11. Nutrient Status (subtract line 10 from line 9) =211 59 -13 47 -204 66
If line 11 is a negative number, this is the amount of additional nutrients needed to meet the crop recommendation.
If line 11 is a positive number, this is the amount by which the available nutrients exceed the ero uircments.

PLANNED NUTRIENT APPLICATIONS

Amount to be Applied (Ib/ac) | N ] 59 | P:0s | 47 | K:0 | 66
Method, Form, and Timing of Application
Application rates are based on crop uptake and are not to be exceeded rates. Manure applications are not expected to meet all crop needs and additional
fertilzation may be necessary.
Commercial fertilizer could be applied as all nutrients can not be supplied by manure applications. Sulfur, Magnesium, Zinc and Boron should be
applied in accordance with the OSU extension fertilizer guides and soil tests.
Use nutrient concentrations in storage to determine applcation rates to apply @60 pounds per acre of nitrogen . Use nutrient concentration in storage
to determine solids spreader loads per acre to apply @60 pounds per acre of nitrogen. No more than a total of 59 pounds of nitrogen per acre should be
applied to the alfalfa . The planned operation will provide enough manure to fertilize 50 acres at this rate each year.
Score card soil testing should be done in the fall to insure excessive nitrates are not available for leaching.
Manure should be reduced or not applied if soil tests show Phosphorous and Potassium concentrations continue to increase over time and approach very
high levels as determined by OSU Extension.

Page 3 of 5 Vogel Dairy ORAWMVHR3.0.xls



U.S. Department of Agricuiture
Natural Resources Conservation Service

ANIMAL WASTE MANAGEMENT WORKS''<ET
Version HRv3.0

. 12115/11
STATE: OREGON

NUTK. .NT MANAGEMEN T DESIGN AND »>¢ECIFICATIONS

[Producer: Vogel Dairy | [Tract(s): 503 ] [Field(s): across road |
|Assisted by: ODA | [Date: December 15, 2011 ]

Budget and supply for plant production

PURPOSE (Check all that apply’
X Utilize manure/organic materials as a nutrient source |

Minimize agricultural non-point source pollution (water quality) | X | Maintain or improve soil condition ] X
Table 1. Field Conditions and Recommendations
| CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD
Hay/Pasture Mix 16 % Protein/ Alfalfa 4
e e A
CURRENT SOIL TEST LEVELS (ppm or Ib/ac)
N- P K pH S5.0.M.% EC
22 21 42
L
RECOMMENDED NUTRIENTS/AMENDMEN TS TO MEET EXPECTED YIELD
N (Ibs/ac) P20s (Ibs/ac) K0 (Ibs/ac) LIME Other Other
TrialA | Trial B | TrialA | Trial B | TrialA | Trial B
205 180 57 60 157 150
Table 2. Nutrient Sources
N | P20s K20
Credits ounds per acre
rﬁ_ilrogen credits from previous legume crop
2. Residual from long-term manure application
3. Irrigation water
4. Other (e.g., atmospheric deposition)
5. Total Credits- 0 0 0
Plant-Available Nutrients Applied to Field N P20s K20
(Circle column that is landuser's decision)| TrialA | Trial B | TrialA | Trial B | Trial A | Trial B
6. Credits (from row 5, above) 0 0 0 0 0 0
Tr Starter
7. Fertilizer Other
8. Manure / Organic Materials (Source-) 33 33 26 26 37 37
9, Subtotal (sum of lines 6, 7 and 8§) 33 33 26 26 37 37
10. Nutrients Recommended (from Table 1) 205 180 57 60 157 150
11. -31 -34 -120 -113
PLANNED NUTRIENT APPLICATIONS
Amount to be Applied (Ib/ac) | N ] 180 | P05 | 57 | K:0 | 157
Method, Form, and Timing of Application
Application rates are based on crop uptake and are not to be exceeded rates. Manure applications are not expected to meet all crop needs and additional
fertilzation may be necessary.
Commercial fertilizer could be applied as all nutrients can not be supplied by manure applications. Sulfur, Magnesium, Zinc and Boron should be
applied in accordance with the OSU extension fertilizer guides and soil tests.
Use nutrient concentrations in storage to determine appleation rates to apply @60 pounds per acre of nitrogen . Use nutrient concentration in storage
to determine solids spreader loads per acre to apply @60 pounds per acre of nitrogen. No more than a total of 180 pounds of nitrogen per acre should
be applied to the hay/pasture . The planned operation will provide enough manure to fertilize 42 acres at this rate each year.
Score card soil testing should be done in the fall to insure excessive nitrates are not available for leaching.
Manure should be reduced or not applied if soil tests show Phosphorous and Potassium concentrations coantinue to increase over time and approach very
high levels as determined by OSU Extension.

NUTRIENT MANAGEMENT DESIGN AND SPECIFICATIONS

{Field(s): creek pasture |

[Producer: Vogel Dairy ] [Tract(s): 503 |
[Assisted by: ODA ]

December 15, 2011 |

[Date:

Budget and supply for plant production

PURPOSE (Check all that apply)
X Utilize manure/organic materials as a nutrient source

Minimize agricultural non-point source pollution (water quality) |

x|

Maintain or improve soil condition |

Table 1. Field Conditions and Recommendations
Page 4
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U.S. Department of Agriculture ANIMAL WASTE MANAGEMENT WORKSHEET 12/15/11

,Natural Resources Conservation Service™ Version HRv3.0 - STATE: OREGON
| ' CRC  QUENCE/ROTATION (circle current crop) EXPECTED YIELD
Fescue Hay/Pasture 2

CURRENT SOIL TEST LEVELS (ppm or Ib/ac)

N P K pH S.0.M.% EC
8 23 51 6.1
RECOMMENDED NUTRIENTS/AMENDMENTS 10 MEET EXPECTED YIELD
N (Ibs/ac) P20s (Ibs/ac) K:O (lbs/ac) LIME Other Other
Trial A | Trial B | TrialA | Trial B | TrialA | Trial B
59 150 28 60 80 150
Table 2. Nutrient Sources —
N | P20s | K20
Credits uds per acre

1. Nitrogen credits from previous legume crop
2. Residual from long-term manure application
3. Irrigation water

4. Other (e.g., atmospheric deposition) .

5. Total Credits- 0 0 0
Plant-Available Nutrients Applied to Field N P20s K20
(Circle column that is landuser's decision)| Trial A | Trial B | Trial A | Trial B | TrialA | Trial B
6. Credits (from row 5, above) 0 0 0 0 0 0
- Starter

7. Fertilizer Other
I8. Manure / Organic Materials (Source-) 1 1 1 1 1 1

9. Subtotal (sum of lines 6, 7 and 8) 1 1 1 1 1 1
10. Nutrients Recommended (from Table 1) 59 150 28 60 80 150
11. Nutrient Status (subtract line 10 from line 9) -58 -149 =27 -59 -79 -149

If line 11 is a negative number, this is the amount of additional nutrients needed to meet the crop recommendation.
I line 11 is a positive number, this is the amount by which the available nutrients exceed the crop requirements.

PLANNED NUTRIENT APPLICATIONS

Amount to be Applied (Ib/ac) [ N ] 59 [ P:0s ] 28 | K:0 | 80
Method, Form, and Timing of Application
Recommended application rates are based on OSU Extension Recommendations.
Planned applications are the result of grazing. If comercial fertilizers are used do not exceed OSU Extension Recommendations, (listed in Trial B above)
while accounting for Grazing contributions. grazed areas should be harrowed at the end of the grazing season, or if manure accumulation preduces
plant growth or water quality concerns.
Manure should be reduced or not applied if soil tests show Phosphorous and Potassium concentrations increaseing over time and approach very high
levels as determined by OSU Extension guidelines.

Page 5 of 5 Vogel Dairy ORAWMVHR3.0.xls



U.S. Department of Agriculture ANIMAL WASTE MANAGEMENT WORWV~EET

Natural Resources Conservation Ser

Version HRv3.0 !

CLIENT: Vogel Dairy
ASSISTED BY: ODA CHECKED BY:

Worksheet OR10A-7--Waste storage period determination

12/15/11
STATE: OREGON

Basic Storage Period, SPb = 182 Days

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

Climatic Station- MEDFORD EXP STA

Crop ET, Accum ET,
Day of Year MONTH Inches Inches Ppt, Inches

1-31 January 0.43 0.43 2.45

32-59 February 0.79 1.22 2.09

60-90 March 2.56 ' 3.78 2.25
91-120 - April 3.98 7.76 1.43
121-151 May 5.55 13.31 1.30
152-181 June 6.54 19.85 0.76
182-212 July 7.83 27.68 0.49
213-243 August 6.57 34.25 0.54
244-273 September 4.88 39.13 0.97
274-304 October 3.03 42.16 1.39
305-334 November 0.51 42.67 3.06
335-365 December 0.35 43.02 2.85

Management Factor

a. Determine last day for the month of the year when 3/4 of Annual ET is exceeded-

3/4 of Annual ET = 0.75 x 43.02 = 32.27 Inches
L = Last Day for Month Accum ET exceeds 3/4 of Annual ET

L= 243 Days

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

E = First Day of Month ET >= Ppt

E= 60 Days

c.SPb=365-(L-E)=365-( 243 - 60 )

Management Factor, Fm = 0.75

Low Level, Fm=1.0
+..The operator does not ulilize a waste management plan.
...Proper operation and maintenance may not be performed.

Medium Level, Fm = 0.8

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 grawth.

0.6

...Agronomic treatments which would maximize crop nutrient uptake are
not fully utilized.
-.Proper operation and maintenance is planned.

High

¢ High Level, Fm = 0.6
Medium Low ...glz'he operator utilizes an up-to-date waste management plan
Management Level ...Soil fertility testing is performed annually.

...Manure in storage is tested for nutrient concentrations

..Records of time, rate and location of manure applications are maintained.

...Manure application equipment is calibrated for nutrient applications.

...Irmgation water managemenl lechniques are practiced.

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

..Proper operalion and maintenance is planned.

1.0-

. The average water holding capacity for the profile
greater than 3.0 inches, )

Soils Factor:  Fs,qup = 0.9 FSsoun = 0.7
—_—
Soils must meet the following criteria for Fs to be less than S )

Consistency of Waste

il HSG  plopsbifpid | Sy Isemi's°"9ngmﬂEﬂgmuHR3.o.xlsl




12/15/11

Location Factor

U.S. Department of Agriculture ANIMAL WASTE MANAGEMENT WOPKSHEET
Natural Resources Conservation £ . STATE: OREGON
' A ] Version HRv3.0
CLIENT: Vogel Dairy

ASSISTED BY: ODA CHECKED BY:
Worksheet OR10A-7--Waste storage period determination
. A Calon excnange Capacily greater than 5 meq/100g A 1 0.95 0.9 0.8

of soil. — 75
.. Depth to a thin ayer/cemented pan greater than 20 B 0.8 0.75 0.7 0.6

inches. [+] 0.9 0.85 0.8 0.7
.. Depth to high water table greater than 2 feet.
.. A permeability greater than 0.06 inches/hr but less 0 1 1 0.95 0.85

than 6 inches/hr.
.. Cobbles less than 35% by weight in the surface layer.
.. Stones and boulders less than 15% by weight in the surface layer.

Wtd Wid
HSG Area Fspioum Fsuoun FSsorm Fssorm
C 100 0.9 90 0.7 70
Total Weighted Fsy;qup= 0.9 Total Weighted Fsgormp 0.7

Location Factor: FI= 1.00

For an application area to be considered buffered there must be a 0 to 5 percent
chance of flooding and the area must be at least 50 feet from water bodies, ground
water sources(wells), and areas of concentrated flow. The percent buffered area
(%BA) is delermined by taking the total buffered area(TBA) and dividing it by the

ASP=SPbXFmX Fs XFIXFn X Fa

1
total land area(TLA) available for manure application.
F1 0.9
TBA
%BA = X 100%
g i TLA
0.8 0
o 50 100 %BA = 574 X 100% = 0%
Percent Buffered, %BA
Nutrient Loading Factor: Fn= 1.00
Nutrient Loading Factor In order for the Nutrient Loading Factor, Fn to be less than 1, the Location Factor,
Fl must be 0.95 or less.
1 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
Crops grown,
Fn 0.75
TNA
0.5 %ANR = TNR X 100%
0 50 100
Percent Annual Nutrient Requirement, 512
%ANR %ANR = X 100% = 27%
1,872
Application Method Factor: Fa qup = 0.90 Fagop = 1.00
Application Method Factor
1
Method 1 - Surface applied solid manure, no incorporation.
Fa 0.9 Method 2 - Surface applied liquid manure, no incorporation,
Method 3 - Injection or immediate incorporation.
0.8
1 2 3
Application Method
Adjusted Storage Period: ASP, oy = 111 Days ASPgsoun = 96 Days

Page 2 of 4
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U.S. Department of Agriculture  _ANIMAL WASTE MANAGEMENT WORK~"'EET STATERGE oo

Natural Resources Conservation Ser Version HRv3.0
CLIENT: Vogel Dairy
ASSISTED BY: ODA CHECKED BY:

Worksheet OR10A-7--Waste storage period determination
ASPyqup = 182X 0.75X0.9X1X1X0.9

ASPsoup = 182X 0.75 X0.7X1X1X1

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

Eauqun= -1
Easoun= -26
Storage Period: SPqup = 154 Days SPsoup = 154 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 = 243 Days L = 365 Days

If Licomes before L then Ly, = Ly

If Ly comes after L or there is no seasonal frozen ground, snow or flooding then Lyp=1L o
L= 243 Days

b. Determine the Day of Year E;when seasonal frozen ground, snow or flooded conditions are no longer anticipated for the application
area-
E;= 32 Days

If E;comes after E, then E,, = E,
If B comes before E, or there is no seasonal frozen ground, snow or flooding then E,, = E,

Ezouaun = 32 Days Exp soun = 32 Days
€. SPyquip = 365 - (Lsp - Esp LIQUID) = 154 Days
SPsoup = 365 - (Lsp - Esosoun) = 154 Days

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

Ecpnqun= February 4
Espsoun= February 1
e. Latest date (L.,) for manure application (month-day) = * September 31
* See page 5 for explanation
Day of Year Calendar
Month
Day of Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
month
1 1 32 60 o1 121 162 182 213 244 274 305 335
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 67 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
1 11 42 70 101 131 162 1892 223 254 284 315 345
12 12 43 71 102 132 163 193 224 255 285 316 346J
11 12 aa 72 1N3 132, rage 16¢ 104 295 2RA vog’éipﬁalry UiV mvHR G



« Natural Resources Conservation Sr Version HRv3.0

U.S. Depart t of Agricult 12115111
epartment o grlctf ure ﬁéYNIMAL WASTE MANAGEMENT WOI;K{HEET ST Al
CLIENT: Vogel Dairy 4

/

ASSISTED BY: ODA CHECKED BY:
Worksheet OR10A-7--Waste storage period determination
L ™ -rer T " T T T e e e T T
14 14 45 73 104 134 165 195 226 257 287 318 348
15 15 46 74 105 135 166 196 227 258 288 319 349
16 16 47 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 1909 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 84 115 145 176 206 237 268 298 329 359
26 26 57 85 116 146 177 207 238 269 299 330 360
27 27 58 86 117 147 178 208 23¢9 270 300 331 361
28 28 59 87 118 148 179 209 240 271 301 332 362
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 Vogel Dairy ORAWMvVHR3.0.xIs
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Preface
“
Soil surveys contain information that affects land use planning in survey areas. They
highlight soil limitations that affect various land uses and provide information about
the properties of the soils in the survey areas. Soil surveys are designed for many
different users, including farmers, ranchers, foresters, agronomists, urban planners,
community officials, engineers, developers, builders, and home buyers. Also,
conservationists, teachers, students, and specialists in recreation, waste disposal,
and pollution control can use the surveys to help them understand, protect, or enhance

the environment.

Various land use regulations of Federal, State, and local governments may impose

special restrictions on land use or land treatment. Soil surveys identify soil properties
that are used in making various land use or land treatment decisions. The information
is intended to help the land users identify and reduce the effects of soil limitations on
various land uses. The landowner or user is responsible for identifying and complying

with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area
planning, onsite investigation is needed to supplement this information in some cases.
Examples include soil quality assessments (http://soils.usda.gov/sqi/) and certain
conservation and engineering applications. For more detailed information, contact
your local USDA Service Center (http://offices.sc.egov.usda.gov/locator/app?
agency=nrcs) or your NRCS State Soil Scientist (http:/soils.usda.gov/contact/

state_offices/).

Great differences in soil properties can occur within short distances. Some soils are
seasonally wet or subject to flooding. Some are too unstable to be used as a
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as septic
tank absorption fields. A high water table makes a soil poorly suited to basements or

underground installations.

The National Cooperative Soil Survey is a joint effort of the United States Department
of Agriculture and other Federal agencies, State agencies including the Agricultural
Experiment Stations, and local agencies. The Natural Resources Conservation
Service (NRCS) has leadership for the Federal part of the National Cooperative Soil

Survey.

Information about soils is updated periodically. Updated information is available
through the NRCS Soil Data Mart Web site or the NRCS Web Soil Survey. The Soil
Data Mart is the data storage site for the official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and where
applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual's income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means



for communication of program information (Braille, large print, audiotape, etc.) shoutd
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination, write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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Soil Map

The soil map section includes the soil map for the defined area of interest, a list of soil
map units on the map and extent of each map unit, and cartographic symbols
displayed on the map. Also presented are various metadata about data used to
produce the map, and a description of each soil map unit.
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Custom Soil Resource Report

Map Unit Legend (Vogel Dairy soils)

Jackson County Area, Oregon, Parts of Jackson and Klamath Counties (OR632)

Map Unit Symbol Map Unit Name Acres in AO! Percent of AOI

10B Barron coarse sandy loam, 0to 7 64.3 35.0%
percent slopes

21A Camas sandy loam, 0 to 3 percent 4.2 2.3%
slopes

31A Central Point sandy loam, 0 to 3 40.8 22.2%
percent slopes

34B Coleman loam, 0 to 7 percent slopes 6.7 3.7%

76A Gregory silty clay loam, 0 to 3 percent 6.5 3.6%
slopes

100A Kubli loam, 0 to 3 percent slopes 3.7 2.0%

127A Medford silty clay loam, 0 to 3 4.1 2.2%
percent slopes

1578 Ruch silt loam, 2 to 7 percent slopes ' 32.0 17.5%

196E Vannoy silt loam, 12 to 35 percent 21.2 11.5%
south slopes

ITotals for Area of Interest ' 183.6[ 100.0%

Map Unit Descriptions (Vogel Dairy soils)

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, 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.

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
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by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identified in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties

and qualities.
Soils that have profiles that are almost alike make up a soil series. Except for

differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly

indicates a feature that affects use or management. For example, Alpha silt loam, 0

to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas.
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all

areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-

Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas that
could be mapped individually but are mapped as one unit because similar
interpretations can be made for use and management. The pattem and proportion of
the soils or miscellaneous areas in a mapped area are not uniform. An area can be
made up of only one of the major soils or miscellaneous areas, or it can be made up
of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil materiai
and support little or no vegetation. Rock outcrop is an example.
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Jackson County Area, Oregon, Parts of Jackson and Klamath Counties

10B—Barron coarse sandy loam, 0 to 7 percent slopes

Map Unit Setting
Elevation: 1,000 to 2,500 feet
Mean annual precipitation: 18 to 35 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 120 to 180 days

Map Unit Composition
Barron and similar soils: 85 percent
Minor components: 4 percent

Description of Barron

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Properties and qualities
Slope: 0 to 7 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth fo water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 6.0 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability (nonirrigated): 4e
Other vegetative classification: DOUGLAS FIR-MIXED PINE-FESCUE FOREST

(null_8)

Typical profile
0 to 6 inches: Coarse sandy loam

6 to 60 inches: Sandy loam

Minor Components

Clawson
Percent of map unit: 3 percent
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-siope shape: Linear
Ecological site: SEMI-WET MEADOW (ROOSXY0120R)

Aquepts

Percent of map unit: 1 percent
Landform: Outwash plains

10
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21A—Camas sandy loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 1,000 to 3,000 feet
Mean annual precipitation: 18 to 40 inches
Mean annual air temperature: 50 to 54 degrees F

Frost-free period: 140 to 180 days

Map Unit Composition
Camas and similar soils: 80 percent
Minor components: 7 percent

Description of Camas

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Gravelly alluvium

Properties and qualities
Siope: 0 to 3 percent
Depth fo restrictive feature: More than 80 inches
Drainage class: Excessively drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water capacity: Low (about 3.2 inches)

Interpretive groups
Land capability classification (irrigated): 4w

Land capability (nonirrigated). 4w
Ecological site: LOAMY FLOOD PLAIN 18-30 PZ (RO05XY 0280R)

Typical profile
0 to 10 inches: Sandy loam
10 to 60 inches: Extremely gravelly coarse sand

Minor Components

Aquolls
Percent of map unit: 3 percent
Landform: Flood plains

Cove
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional): Tread

Down-slope shape: Linear

11
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Across-slope shape: Linear
Ecological site: POORLY DRAINED BOTTOM (RO0O5XY0160R)

Riverwash
Percent of map unit: 2 percent
Landform: Flood plains

31A—Central Point sandy loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 1,000 to 2,000 feet
Mean annual precipitation: 18 to 40 inches
Mean annual air temperature: 50 to 54 degrees F

Frost-free period: 140 to 180 days

Map Unit Composition
Cenitral point and similar soils: 80 percent

Clawson and similar soils: 2 percent
Minor components: 3 percent

Description of Central Point

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Alluvium

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 48 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): 2s

Land capability (nonirrigated): 4c
Ecological site: DEEP LOAMY TERRACE 18-28 PZ (RO05XY0360R)

Typical profile
0 to 30 inches: Sandy loam
30 to 49 inches: Sandy loam
49 to 67 inches: Gravelly sandy loam

12
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Description of Clawson

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Properties and qualities
Slope: 2 to 5 percent
Depth to restrictive feafure: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 in/hr)
Depth to water table: About 12 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.2 inches)

Interpretive groups
Land capability classification (irrigated): 3w

Land capability (nonirrigated): 3w
Ecological site: SEMI-WET MEADOW (R005XY0120R)

Typical profile
0 to 10 inches: Sandy loam
10 to 60 inches: Sandy loam

Minor Components

Gregory
Percent of map unit: 2 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-siope shape: Linear
Ecological site: POORLY DRAINED BOTTOM (RO05XY0160R)

Aquolls
Percent of map unit: 1 percent

Landform: Terraces

34B—Coleman loam, 0 to 7 percent slopes

Map Unit Setting
Elevation: 1,000 to 2,000 feet
Mean annual precipitation: 18 to 30 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 150 to 180 days

13
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Map Unit Composition
Coleman and similar soils: 85 percent
Minor components: 4 percent

Description of Coleman

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from volcanic and sedimentary rock

Properties and qualities

Slope: 0 to 7 percent

Depth to restrictive feature: More than 80 inches

Drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)

Depth to water table: About 18 to 24 inches

Frequency of flooding.: None

Frequency of ponding: None

Available water capacity: High (about 9.3 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability (nonirrigated): 4e
Ecological site: LOAMY HILLS 20-35 PZ (RO05XY0260R)

Typical profile
0 fo 8 inches: Loam
8 to 20 inches: Clay loam
20 to 40 inches: Clay
40 to 65 inches: Clay loam

Minor Components

Gregory
Percent of map unit: 4 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: POORLY DRAINED BOTTOM (ROO5XY0160R)

T76A—Gregory silty clay loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 1,000 to 4,000 feet
Mean annual precipitation: 18 to 30 inches

14
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Mean annual air temperature: 46 to 54 degrees F
Frost-free period: 120 to 180 days

Map Unit Composition
Gregory and similar soils: 80 percent
Gregory, 3-5% slopes, and similar soils: 2 percent

Minor components: 8 percent

Description of Gregory

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Linear
Parent material: Alluvium derived from metavolcanics and metasedimentary rock

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): 2w

Land capability (nonirrigated): 4w
Ecological site: POORLY DRAINED BOTTOM (R005XY0160R)

Typical profile
0 to 7 inches: Silty clay loam
7 to 44 inches: Clay
44 to 50 inches: Sandy clay loam
50 to 60 inches: Weathered bedrock

Description of Gregory, 3-5% Slopes

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Linear
Parent material: Alluvium derived from metavolcanics and metasedimentary rock

Properties and qualities
Slope: 3 to 5 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock

Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to

moderately high (0.06 to 0.20 in/hr)
Depth to water table; About 0 to 12 inches
Frequency of flooding: None
Frequency of ponding: None

15
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Available water capacity: Moderate (about 9.0 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability (nonirrigated): 4w
Ecological site: POORLY DRAINED BOTTOM (RO05XY0160R)

Typical profile
0to 7 inches: Silty clay loam
7 to 44 inches: Clay
44 to 50 inches: Sandy clay loam
50 to 60 inches: Weathered bedrock

Minor Components

Cove
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site: POORLY DRAINED BOTTOM (RO05XY0D160R)

Padigan
Percent of map unit: 2 percent
Landform: Alluvial fans
Ecological site: POORLY DRAINED BOTTOM (RO05XA0160R)

Gregory, moderately deep to bedrock
Percent of map unit: 2 percent
Landform: Terraces
Ecological site: POORLY DRAINED BOTTOM (ROO5XA0160R)

Gregory, very deep
Percent of map unit: 2 percent
Landform: Terraces
Ecological site: POORLY DRAINED BOTTOM (RO05XA0160R)

100A—Kubli loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 1,000 to 2,300 feet
Mean annual precipitation: 18 to 30 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 150 to 180 days

Map Unit Composition

Kubli and similar soils: 90 percent
Minor components: 3 percent

16
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Description of Kubli

Setting
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from granite

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water lable: About 6 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 9.6 inches)

Interpretive groups
Land capability classification (irrigated): 3w

Land capability (nonirrigated): 4w
Ecological site: DEEP LOAMY TERRACE 18-28 PZ (R0O05XY0360R)

Typical profile
0 to 15 inches: Loam
15 to 31 inches: Loam
31 to 60 inches: Clay

Minor Components

Aquolls
Percent of map unit: 2 percent

Landform. Terraces

Gregory
Percent of map unit: 1 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Linear
Ecological site: POORLY DRAINED BOTTOM (R005XY0160R)

127A—NMedford silty clay loam, 0 to 3 percent slopes

Map Unit Setting
Elevation: 1,000 to 4,000 feet
Mean annual precipitation: 18 to 35 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 125 to 180 days

17
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Map Unit Compaosition i
Medford and similar soils: 85 percent
Minor components: 3 percent

Description of Medford

Setting
Landform: Stream terraces, alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear

 Across-slope shape: Linear .
Parent material: Alluvium derived from metavolcanics and/or metasedimentary rock

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Moderately well drained . :
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.57 in/hr)
Depth to water table: About 48 to 72 inches
Frequency of flooding: None
Frequency of ponding: None )
Available water capacity: High (about 9.7 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability (nonirrigated): 4c
Ecological site: DEEP LOAMY TERRACE 18-28 PZ (RO05XY0360R)

Typical profile
0 to 12 inches: Silty clay loam
12 to 22 inches: Silty clay
22 to 53 inches: Silty clay loam
53 to 71 inches: Stratified sandy clay loam to silty clay loam

Minor Components

Gregory
Percent of map unit: 2 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Ecological site:: POORLY DRAINED BOTTOM (ROO5XY0160R)

Aquolls

Percent of map unit: 1 percent
Landform: Mountains

18
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157B—Ruch silt loam, 2 to 7 percent slopes

Map Unit Setting
Elevation: 1,000 to 3,000 feet
Mean annual precipitation: 18 to 35 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 180 days

Map Unit Composition
Ruch and similar soils: 80 percent
Minor components: 3 percent

Description of Ruch

Setting
Landform: Alluvial fans
Landform position (three-dimensional): Tread
Down-slope shape: Linear

Across-slope shape: Linear
Parent material: Alluvium derived from metavolcanics and metasedimentary rock

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 8.6 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability (nonirrigated): 4e
Other vegetative classification: DOUGLAS FIR-MIXED PINE-FESCUE FOREST

(null_8) .

Typical profile
0 to 7 inches: Silt loam
7 to 70 inches: Loam

Minor Components

Gregory .
Percent of map unit: 2 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear

19
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Ecological site: POORLY DRAINED BOTTOM (ROO5XY0160R)

Aquolls
Percent of map unit: 1 percent
Landform: Alluvial fans

196E—Vannoy silt loam, 12 to 35 percent south slopes

Map Unit Setting
Elevation: 1,000 to 4,000 feet
Mean annual precipitation: 20 to 40 inches
Mean annual air temperature: 46 to 54 degrees F
Frost-free period: 100 to 160 days

Map Unit Composition _
Vannoy, south, and similar soils: 80 percent
Minor components: 1 percent

Description of Vannoy, South

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, shoulder
Landform position (three-dimensional): Crest, interfluve, nose slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium derived from metavolcanics and metasedimentary rock

Properties and qualities
Slope: 12 to 35 percent
Depth to restrictive feature: 20 to 40 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20 to
0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 6.5 inches)

Interpretive groups
Land capability (nonirrigated): 4e
Other vegetative classification: PINE-DOUGLAS FIR-FESCUE (null_23)

Typical profile
0 to 1 inches: Slightly decompoesed plant material

1 fo 12 inches: Silt loam
12 to 39 inches: Clay loam
39 to 49 inches: Weathered bedrock
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Minor Components

Aqualfs
Percent of map unit: 1 percent
Landform: Mountains
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Soil Information for All Uses

Soil Reports

The Soil Reports section includes various formatted tabular and narrative reports
(tables) containing data for each selected soil map unit and each component of each
unit. No aggregation of data has occurred as is done in reports in the Soil Properties
and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and
qualities. A description of each report (table) is included.

Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical properties.
The reports (tables) include all selected map units and components for each map unit.
Soil physical properties are measured or inferred from direct observations in the field
or laboratory. Examples of soil physical properties include percent clay, organic
matter, saturated hydraulic conductivity, available water capacity, and bulk density.

Physical Soil Properties (Vogel Dairy soils)

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.
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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
tilage 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 miflimeters
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 reported in the table as
percent change for the whole soil. The amount and type of clay minerals in the sail

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 matfer 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
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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 soil.

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 Kfindicates 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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Physical Soil Properties— Jackson County Area, Oregon, Parts of Jackson and Kiamath Counties

Map symbo! | Depth Sand Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind <<m.:m..
and soil name bulk hydraulic water extensibility matter oS&!.E‘ mq,o&u___@
density | conductivity | capacity Kw| KF | T group index
In Pct Pct Pct g/cc micro m/sec In/in Pct Pct

10B—Barron

coarse sandy

loam,0to 7

percent

slopes

Barron 0-6 -68- -19- 8-13-18 |1.40-1.60 |14.00-42.00 0.07-0.12 0.0-2.9 1.0-3.0 24 |.28 |5 86
6-60 -67- -20- 8-13-18 |1.40-1.60 |14.00-42.00 0.07-0.12 0.0-2.9 0.1-1.0 .28 [.32

21A—Camas

sandy loam, 0

to 3 percent

slopes

Camas 0-10 -69- -24- 5-8-10 [1.20-1.40 |14.00-42.00 0.10-0.13 0.0-2.9 1.0-3.0 .20 (.20 |2 86
10-60 |-91- -7- 0-3-5 1.40-1.60 |141.00-705.00 |0.03-0.05 0.0-2.9 0.0-1.0 .02 |.10

31A—Central

Point sandy

loam, O to 3

percent

slopes

Central point  |0-30 -66- -19- 12-15-18 {1.35-1.50 |14.0042.00 0.08-0.11 0.0-2.9 2.0-8.0 24 |24 |5 86 ]
30-49 |-66- -19- 12-15-18 |1.40-1.60 |14.00-42.00 0.08-0.12 0.0-2.9 0.5-2.0 .20 [.20
49-67 |-66- -23- 8-11-13  |1.45-1.65 |14.00-42.00 0.06-0.11 0.0-2.9 0.0-0.5 A7 |24

Clawson 0-10 |67~ -20- 8-13-18 1.40-1.60 |14.00-42.00 0.11-0.13 0.0-2.9 1.0-3.0 28 28 5 |3 m ﬁm., N
10-60 |-B7- -20- 8-13-18 |1.40-1.60 |14.0042.00 0.10-0.13 0.0-2.9 o.mu_b 82082 ol & :
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Physical Soil Properties— Jackson County Area, Oregon,

Parts of Jackson and Klamath Counties

Map symbo! | Depth Sand Siit Clay Moist Saturated Available Linear Organic | Erosion factors Wind .s:.:a_
and soil name bulk hydraulic water extensibllity matter erodibility | erodibility
density | conductivity capacity Kw) Kf| T droup index
in Pct Pct Pct g/cc micro m/sec In/In Pct Pct
34B—Coleman
loam, 0 to 7
percent
slopes
Coleman 0-8 -39- -37- 20-24-27 (1.35-1.50 (4.00-14.00 0.16-0.18 0.0-2.9 2.04.0 37 .37 |5 48
8-20 |-35- -34- 27-31-35 (1.30-1.40 |1.40-4.00 0.19-0.21 3.0-5.9 1.0-2.0 37 .37
20-40 |-22- -28- 45-50- 55 (1.30-1.40 |0.42-1.40 0.12-0.16 - 6.0-8.9 0.51.0 24 .32
40-65 |[-34- -32- 27-34-40 [1.30-1.50 |1.40-4.00 0.10-0.18 3.0-5.9 0.0-0.5 .20 .37
76A—Gregory
silty clay
loam, O to 3
percent
slopes
Gregory 0-7 -20- -49- 27-31-35 [1.35-1.45 1.40-4.00 0.18-0.21 3.0-5.9 3.0-6.0 24 .24 |4 38
744 -30- -30- 35-40-45 [1.20-1.40 |0.42-1.40 0.16-0.20 6.0-8.9 0.2-3.0 .28 |.28
44-50 |-55- -17- 25-28-30 |1.30-1.40 |1.404.00 0.14-0.16 3.0-5.9 0.0-0.5 32 .32
50-60 |— — — — - = — .
Gregory, 3-5% |0-7 -20- -49- 27-31-35 (1.35-1.45 [1.40-4.00 0.19-0.21 3.0-5.9 3.0-6.0 24 24 |4 38.
slopes
744 |-30- -30- 3540-45 (1.20-1.40 (0.42-1.40 0.16-0.20 6.0-8.9 0.2-3.0 28 |.28
44-50 |-55- -17- 25-28-30 [1.30-1.40 |1.40-4.00 0.14-0.16 3.0-5.9 0.0-0.5 32 1,32
50-60 |— = = - = — e =5 N
100A—Kubli
loam, 0 to 3
percent
slopes
Kubli 015  |-41- -37- 18-22-25 |1.35-1.50 |4.00-14.00 0.16-0.18 0.0-2.9 2.0-6.0 .28 |28 |5 48
15-31 [-41- -37- 18-22-25 [1.35-1.50 4.00-14.00 0.16-0.18 3.0-5.9 0.5-2.0 43 | .43
31-60 |-28- -29- 35-43-50 [1.20-1.30 |0.01-0.42 0.14-0.16 6.0-8.9 0.0-0.5 32 .32
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Physical Soil Properties— Jackson County Area, Oregon,

Parts of Jackson and Klamath Counties

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors s:.._m_. <S.:Q.
and soil name bulk hydraulic water extensibility matter erodibility o_....n_E___v.
density | conductivity capacity Kw | KF| T group index
In Pct Pct Pct g/cc micro m/sec infin Pct Pct
127A—Medford
silty clay
loam,0to 3
percent
slopes
Medford 0-12  |-20- -49- 27-31-35 |1.25-1.40 |1.40-4.00 0.16-0.18 3.0-59 2.0-40 32 (.37 |5 38
12-22 |-8- -51- 35-41-45 (1.25-1.40 1.40-4.00 0.14-0.17 6.0-8.9 1.0-2.0 .28 |.32
22-53 |-7- -54- 35-39-45 [1.25-1.40 [1.40-4.00 0.14-0.17 6.0-8.9 0.5-1.0 .28 |.32
53-711 |— — 20-28-35 (1.25-1.40 |1.40-4.00 0.15-0.17 3.0-5.9 0.0-0.5 .28 (.32
157B—Ruch silt
loam, 2 to 7
percent
slopes
Ruch 0-7 -30- -54- 12-16- 20 |1.15-1.45 4.00-14.00 0.15-0.18 0.0-2.9 1.0-3.0 32 (.32 |5 56
770 |-38- -36- 20-26- 35 [1.45-1.70 |1.40-4.00 0.12-0.16 3.0-5.9 0.1-2.0 37 |43
196E—Vannoy
siltloam, 12to
35 percent
south slopes
Vannoy, south |Q-1 -50- -50- 0-15-25 [0.10-0.30 42.00-705.00 0.30-0.60 — 60.0-90.0 3 5 56
1-12 -27- -54- 15-19-22 |1.35-1.55 |4.00-14.00 0.17-0.20 0.0-2.9 2.0-4.0 37 (.37
12-39 |-35- -34- 27-31-35 [1.55-1.70 1.404.00 0.12-0.18 3.0-5.9 0.3-2.0 32 .32
39-49 |— — — — - S - s
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Vegetative Productivity

This folder contains a collection of tabular reports that present vegetative productivity
data. The reports (tables) include all selected map units and components for each
map unit. Vegetative productivity includes estimates of potential vegetative production
for a variety of land uses, including cropland, forestland, hayland, pastureland,
horticulture and rangeland. In the underlying database, some states maintain crop
yield data by individual map unit component. Other states maintain the data at the
map unit level. Attributes are included for both, although only one or the other is likely
to contain data for any given geographic area. For other land uses, productivity data
is shown only at the map unit component level. Examples include potential crop yields
under irrigated and nonirrigated conditions, forest productivity, forest site index, and
total rangeland production under of normal, favorable and unfavorable conditions.

Irrigated and Nonirrigated Yields by Map Unit
Component (Vogel Dairy soils)

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, plantdiseases,
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.
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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 forestiand, 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:

- Class 1 soils have slight limitations that restrict their use.

-  Ciass 2 soils have moderate limitations that restrict the choice of plants or that
require moderate conservation practices.

-  Class 3 soils have severe limitations that restrict the choice of plants or that
require special conservation practices, or both.

- Class 4 soils have very severe limitations that restrict the choice of plants or that

require very careful management, or both.

Class 5 soils are subject to little or no erosion but have other limitations,

impractical to remove, that restrict their use mainly to pasture, rangeland,

forestland, or wiidlife habitat.

- Class 6 soils have severe limitations that make them generally unsuitable for
cultivation and that restrict their use mainly to pasture, rangeland, forestland, or
wildlife habitat.

- Class 7 soils have very severe limitations that make them unsuitable for
cultivation and that restrict their use mainly to grazing, forestland, or wildiife
habitat.

- Class 8'soils and miscellaneous areas have limitations that preclude commercial
plant production and that restrict their use to recreational purposes, wildlife
habitat, watershed, or esthetic purposes.

Capability subclasses are soil groups within one class. They are designated by adding

a small letter, e, w, s, or ¢, 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 soi! interferes with plant growth or
cultivation (in some soils the wetness can be partly corrected by artificial drainage);

s shows that the sail 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.

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
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designated by adding an Arabic numeral to the subclass symbdl, 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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Waste Management

This folder contains a collection of tabular reports that present soil interpretations
related to waste management. The reports (tables) include all selected map units and
components for each map unit, limiting features and interpretive ratings. Waste
management interpretations are tools designed to guide the user in evaluating soils
for use of organic wastes and wastewater as productive resources. Example
interpretations include land application of manure, food processing waste, and
municipal sewage sludge, and disposal of wastewater by irrigation or overland flow

process.

Agricultural Disposal of Manure, Food-Processing
Waste, and Sewage Sludge (Vogel Dairy soils)

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
flimited 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.
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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 scil 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.

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 (Vogel Dairy soils)

[Onsite investigation may be needed to validate the interpretations in this table 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-Jackson County Area, Oregon, Parts of Jackson
and Klamath Counties

Map symbol and soil name Pct. of Application of manure and food- Application of sewage sludge
map unit processing waste
Rating class and limiting Value Rating class and limiting Value
features features
100A—Kubli loam, 0 to 3
percent slopes
Kubli 90 | Very limited
Slow water movement 1.00
Depth to saturated zone 1.00
Runoff 0.40
10B—Barron coarse sandy
loam, 0 to 7 percent slopes
Barron 85 | Somewhat limited
Too acid 0.11
127A—Medford silty clay loam,
0 to 3 percent siopes
Medford 85 | Somewhat limited
Slow water movement 0.30
157B—Ruch silt loam, 2to 7
percent slopes
Ruch 80 | Somewhat limited
Slow water movement 0.30
196E—Vannoy silt loam, 12 to
35 percent south slopes
Vannoy, south 80 | Very limited
Too steep 1.00
Filtering capacity 0.99
Too acid 0.78
Slow water movement 0.30
Depth to bedrock 0.01
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Agricultural Disposal of Manure, Food-Processing Waste, and Sewage Sludge~Jackson County Area, Oregon, Parts of Jackson
and Klamath Counties

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

21A—Camas sandy loam, 0 to
3 percent slopes

Camas 80 | Very limited
Filtering capacity 1.00
Droughty 0.99
Flooding 0.60
Leaching 0.45

31A—Central Point sandy )
loam, 0 to 3 percent slopes

Central point 80 | Somewhat limited
Too acid 0.03
Clawson 2 | Somewhat limited
Depth to saturated zone 0.99
Runoff 0.40

34B—Coleman loam, 0to 7
percent slopes

Coleman 85 | Very limited
Slow water movement 1.00
Depth to saturated zone 1.00
Too acid 0.11

76A—Gregory silty clay loam, 0
to 3 percent slopes

Gregory 80 | Very limited
Slow water movement 1.00
Depth to saturated zone 1.00
Runoff 0.40
Too acid 0.01
Gregory, 3-5% slopes 2 | Very timited
Slow water movement 1.00
Depth to saturated zone 1.00
Runoff 0.40
Too acid 0.01
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Water Features

This folder contains tabular reports that present soil hydrology information. The reports
(tables) include all selected map units and components for each map unit. Water
Features include ponding frequency, flooding frequency, and depth to water table.

Water Features (Vogel Dairy soils)

This 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 limif) and base (Jower limif) 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
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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, briefif 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 Q 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 thé average, more than once in 2 years (the chance of
ponding is more than 50 percent in any year).

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 briefif 0.1
hour to 4 hours, very briefif 4 hours to 2 days, briefif 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 that it is
unlikely but possible under unusual weather conditions (the chance of flooding is 1 to
5 percent in any year); occasional that it occurs infrequently under normal weather
conditions (the chance of flooding is 5 to 50 percent in any year); frequent that it 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); and
very frequent that it 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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‘Water Features= Jackson County Ares, Oregon, Parts of Jackson and Kiamath Countles

..zmv.p__a..uxs.uo_.m:n_ soll | Hydrologic | Surface | Month Water table Ponding ~ Flooding
! name group runoff: |- - T R E ST W _ : A .
3 Upper limit- | Lowerlimit | Surface’ | Duration | Frequency Duration Frequency
a7 . -depth’ £ e . .
Ft Ft Ft
10B—Barron coarse sandy
loam, 0 to 7 percent slopes
Barron B — Jan-Dec — — - None — —
21A—Camas sandy loam, 0
to 3 percent slopes
Camas A - January — — — None Brief Occasional
A — February — — —_ None Brief Occasional
A —_ March — — — None Brief Occasional
A e April — — — None Brief Occasional
A — May —_ — - None Brief Occasional
A — November — - — None Brief Occasional
A — December — —_ — None Brief Occasional
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. - Water Features- Jackson County Area, Oregon,

Parts of Jackson .m.:.n Klamath Counties

Map unitsymbol and'soil | Hydrologic | Surface | Month . Water table ‘Pondifig Flooding .
.- name: i group runoft : =y . & T e T .
s i Y et Upper limit | Lower limit | * Surface Daration | Frequency |. Duration Frequency
3 : depth- G ? :
Ft Ft Ft
31A—Central Point sandy
loam, 0 to 3 percent slopes
Central point — January
— February

March

December

34B—Coleman loam, 0 to 7
percent slopes

Coleman C - January 1.5-2.0 >6.0 - — None — None
C — February 1.5-2.0 >6.0 — — None — None
C — March 1.5-2.0 >6.0 — — None — None
Cc — April 1.5-2.0 >6.0 — — None — None
C —_— December 1.5-2.0 >6.0 — — None —_ None
)
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" ‘Water Features- Jackson Gounty Area, Oregon, Parts of Jackson and Klamath Counties

Map unit symbol andsoil |- Hydrologic | Surface. Month Watef table Pondlng | , ~ Flooding
hame - group runoff . : === = - = : Y )
5 it “ Lower limit | Surface Duration | Frequency. | Duration Frequency
; : : depth - g . ;
Ft Ft Ft

76A—Gregory silty clay loam,

0 6 3 percent slopes
.| Gregory —_ January

— February

March

April

May

December

100A—
percent slopes
Kubli D — January 0.5-3.0 2.0-3.0 —_ — None — None
D — February 0.5-3.0 2.0-3.0 — — None None
D — March 0.5-3.0 2.0-3.0 — — None None
D — April 0.5-3.0 2.0-3.0 — — None None
D —_ November 0.5-3.0 2.0-3.0 — — None — None
D — December 0.5-3.0 2.0-3.0 — —- None None
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- % ...@n..w-. Features- Jackson oo:...a. Area, Oregon, Parts of Jackson and Kiamath Counties 2
Map unit symbol and sol Hydrologic- |- ~Surface Month | - Watertable ' " " Pponding - ' ‘Flooding
.Y name;- grotp~ | runoff R ARr Rt o - i e b " Lt
: CaNi s Upperlimit | Lowerlimit | Surface Duration, | Frefjuency Duration” | Frequency
- 2 . G e depth 62 o e ; ’
Ft Ft Ft
127A—Medford silty clay
loam, 0 to 3 percent slopes
Medford B January 4.0-6.0 >6.0 — None None
B February 4.0-6.0 >6.0 — None None
B March 4.0-6.0 >6.0 —- None — None
B April 4.0-6.0 >6.0 — None None
B December 4.0-6.0 >6.0 — /| None — None
157B—Ruch siit loam, 2 to 7
percent slopes
Ruch B Jan-Dec —_ —_ — None -
196E—Vannoy siltloam, 12 to
35 percent south slopes
Vannoy, south (o] Jan-Dec - — e None s
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Water Management

This folder contains a colfection of tabular reports that present soil interpretations
related to water management. The reports (tables) include all selected map units and
components for each map unit, limiting features and interpretive ratings. Water
management interpretations are tools for evaluating the potential of the soil in the
application of various water management practices. Example interpretations include
pond reservoir area, embankments, dikes, levees, and excavated ponds.

Irrigation - General and Sprinkler (Vogel Dairy soils)

This table shows the degree and kind of soil limitations that affect irrigation systems
on mineral soils. 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
these uses. 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 table 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).

Irrigation systems are used to provide supplemental water to crops, orchards, -
vineyards, and vegetables in area where natural precipitation will not support desired

production of crops being grown.

Irrigation — general evaluates a soil's limitation(s) for installation and use of non-
specific irigation methods and is intended to provide initial planning information.
Additional interpretations provide more specific information. This interpretation does
not apply if the.crop planned for irrigation is rice or other crops with unique plant
physiological characteristics (such as cranberries). The ratings are for soils in their
natural condition and do not consider present land use.

The soil properties and qualities important in design and management of irrigation
systems are sodium adsorption ratio, depth to high water table, available water holding
capacity, permeability, slope, calcium carbonate content, ponding, and flooding. Soil
properties and qualities that influence installation are stones, depth to bedrock or
cemented pan, and depth to a high water table. The properties and qualities that affect
performance of the irrigation system are depth to bedrock or to a cemented pan, the
sodium adsorption ratio, salinity, and soil reaction.

:‘rﬁgaﬁon, sprinkler (close spaced outlets drops) evaluates a soil for instailation and
use of sprinkler irrigation systems equipped with close spaced outlets on drops. The
ratings are for soils in their natural condition and do not consider present land use.
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Sprinkler irrigation systems equipped with low pressure spray nozzles mounted on
close spaced drops apply water close to the ground surface. These systems are
generally found on linear move or center pivot systems and they have separate slope
criteria from other sprinkler systems due to their higher application rate which increase
risk of runoff and irrigation-induced erosion on steeper slopes. Examples of these
types of systems include Low Pressure in Canopy (LPIC), Low Energy Precision
Application (LEPA), Low Elevation Spray Application (LESA), and Mid-Elevation
Spray Application (MESA) systems. These types of irrigation systems are generally
suitable for small grains, row crops, and vegetables.

The soil properties and qualities important in the design and management of sprinkler
imigation systems utilizing close spaced spray nozzles on drops are depth, available
water holding capacity, sodium adsorption ratio, surface coarse fragments,
permeability, salinity, slope, wetness, and flooding. The features that affect
performance of the system and plant growth are surface texture, surface rocks,
salinity, sodium adsorption ratio, wetness, erosion potential, and available water
holding capacity.

Irrigation, sprinkler (general) evaluates a soil for installation and use of sprinkler
imigation systems excluding thosé equipped with close spaced outlets on drops. The
ratings are for soils in their natural condition and do not consider present land use.
Sprinkler irrigation systems apply irrigation water to a field through a series of pipes
and nozzles and can be either solid set or mobile. Generally, this type of irrigation
system is suitable for small grains, row crops, vegetables, and orchards. :

The soil properties and qualities important in the design and management of sprinkler
irrigation systems are depth, available water holding capacity, sodium adsorption ratio,
surface coarse fragments, permeability, salinity, slope, wetness, and flooding. The
features that affect performance of the system and plant growth are surface rocks,
salinity, sodium adsorption ratio, wetness, and available water holding capacity.

Information in this table is intended for land use planning, for evaluating land use
alternatives, and for planning site investigations prior to design and construction. The
information, however, has limitations. For example, estimates and other data generally
apply only to that part of the soil between the surface and a depth of 5 to 7 feet.
Because of the map scale, smail areas of different soils may be included within the
mapped areas of a specific soil.

The information is not site specific and does not eliminate the need for onsite
investigation of the soils or for testing and analysis by personnel experienced in the
design and construction of engineering works. .

Government ordinances and regulations that restrict certain land uses or impose

specific design criteria were not considered in preparing the information in this table.
Local ordinances and regulations should be considered in planning, in site selection,
and in design. The irrigation interpretations are not designed or intended to be used
in a regulatory manner.

Report—Irrigation - General and Sprinkler (Vogel Dairy sbils)

[The information in this table provides irrigation interpretations for mineral soils. Onsite
investigation may be needed to validate the interpretations 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]
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llll'r.i_gatip‘n - Geher_a'_l and Sprinkler~ Jackson County Area, Oregon. Parts of Jackson and 'K~I§hath Q'qunties

Map symbol__;and:épi] Pct. of i irrigafidn (general) Irrigation, Sprinl_(lér'(c‘loée - | lrrigation, Sprink:!gr (general)
: name. . : map {. - - =L spaced outlet drops) llf- s
" Rating.class and - | Value | Ratingclassand. | Value (- Rating class and | Value
. fimiting features |« limiting features ~ | ~ . | - limiting features '
10B—Barron coarse
sandy loam, 0 to 7
percent slopes
Barron 85 Somewhat limited Somewhat limited
Slope 0.86 | Low water holding 0.16
capacity
Low water holding 0.16
capacity
21A—Camas sandy
loam, 0 to 3 percent
slopes
Camas 80 Somewhat limited Somewhat limited
Low water holding 0.96 | Low water holding 0.96
capacity capacity
Occasional flooding 0.40 | Occasional flooding- 0.40
Slope 0.12
31A—Central Point
sandy loam, 0to 3
percent slopes
Central point 80 Somewhat limited Somewhat limited
Low water holding 0.16 | Low water holding 0.16 |
capacity capacity
Slope 0.12
[
3
="
> =
=
s ‘f;* SR e
34B—Coleman loam, 0
to 7 percent slopes
Coleman 85 Somewhat limited Somewhat limited
Slope 0.86 | Slow water movement 0.20
Slow water movement 0.20
Water Erosion 0.12
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Irrigation f.G,e'héra! arid%brhk_lér’é Jackson County Area, Oregon, Pé_rts of Jackson énd Klainatt_: :Cqunt'ies

Slope

Map syrﬁboi and soil | Pct of 'Irrigation (general) Irrigation, Sprinkler (close | Irrigation, Sprinkier (general)
name map spaced outlet drops} - * X :
unit — : — ; ;
Rating class and | 'Value Rating class and Value Rating class and Value
: limiting features limiting features limiting features
76A—Gregory silty i
clay loam, 0to 3
percent slopes
Gregory 80 Somewhat limited Somewhat limited
Slow water movement 0.20 | Slow water movement 0.20
0.12

100A—Kubli loam, 0 to
3 percent slopes

Somewhat limited

Kubli 90 Somewhat limited
Slow water movement 0.99 | Slow water movement 0.99
Slope 0.12 ' '
127A—Medford silty
clay loam,0to 3
percent slopes
Medford 85 Somewhat limited Not limited
Slope 0.12
157B—Ruch silt loam,
2 to 7 percent slopes
Ruch 80 Somewhat limited Not limited
Siope 0.99
Water Erosion 0.18
196E—Vannoy siit
loam, 12 to 35
percent south siopes
Vannoy, south 80 Very limited Very limited
Slope 1.00 | Slope, sprinkler 1.00
irrigation
Water Erosion 1.00 |Too acid 0.22
Too acid " 0.22 | Depth to soft bedrock 0.01
Depth to soft bedrock 0.01
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FERTILIZERSUIdE

Alfalfa

FG 60 SPLP

o o o]
Reprinted January 2000 o)

Southwest Oregon (Coos, Curry, Jackson, Josephine counties)

E.H. Gardner, W.S. McGuire, and T.L. Jackson

Ifalfa is capable of producing high yields of

forage when grown on deep, well-drained soils.

Good management practices are essential if

optimum fertilizer responses are to be realized.
These practices include use of recommended varieties,
selection of adapted soils, weed control, disease and insect
control, good seedbed preparation, proper inoculation and
seeding methods, and timely harvest.

Alfalfa removes substantial amounts of mineral nutri-
ents. Field experiments have shown that under different
conditions in western Oregon, alfalfa has responded to
phosphorus, potassium, sulfur, boron, and lime. The need
for nutrients other than sulfur can be determined with a
soil test. With borderline test values, retest every year.

Follow recommended soil sampling procedures to
estimate fertilizer needs. The Oregon State University
Extension Service agent in your county can provide you
with soil sampling instructions, soil sample bags, and
information sheets.

Inoculation

All alfalfa seed should be inoculated immediately
before seeding to ensure an adequate supply of nitrogen-
fixing bacteria. Use a fresh, effective, live culture of the
correct strain of Rhizobia.

Nitrogen (N)
If alfalfa responds to applied N, the alfalfa has not been
nodulated effectively.

Phosphorus (P)

The need for P fertilization can be determined by a soil
test (Table 1).

P can be applied to alfalfa fields most effectively by
banding “2-1 inch to the side or below the seed when

seeding. Some soil should separate the seed from fertilizer.

Do not include boron in band applications.

Broadcasting and working P into the surface 2 inches of
soil during seedbed preparation is more effective than
broadcasting following seeding.

P recommendations assume the soil pH is above 6.0

On established stands, apply P in the fall.

Table 1.—P fertilization rates for alfalfa.

If the soil test Apply this amount
for P is of phosphate (P,0,)
(ppm) (Ib/a)’
0-5 80-100
5-10 60-80
10-20 40-60
over 20 : 0

"For nonband applications to new seedings, increase the P rate
by 50 percent.

Potassium (K)

Alfalfa requires large amounts of K. Available soil K
may decline rapidly under established stands. Check soil
tests every year on soils with borderline values.

Table 2.—K fertilization rates for alfalfa.

If the soil test Apply this amount
for K is of potash (K,0)
(ppm) (Ib/a)
0-75 80-100
75-100 60-80
over 100 0

On new seedings
Broadcast K and work it into the seedbed prior to
seeding. -

On established stands

On nonirrigated alfalfa, broadeast K in the fall or early
spring. On irrigated alfalfa, apply half the K in‘fall or early
spring and the other half after the first cutting. L

A K deficiency is indicated by light-colored spots
around the margins of the leaves. If K deficiency symp-
toms become apparent on alfalfa leaves, apply at least
80 Ib K, O to provide the needs of the following crop.

Responses to K fertilizer often are obtained before leaf
deficiency symptoms are apparent.

E. Hugh Gardner, Extension soil scientist emeritus; W.S. McGuire,
professor emeritus of agronomy; and T.L. Jackson, Extension soil
scientist emeritus; Oregon State University. Reviewed by a commit-
tee of southwest Oregon county Extension agents. ‘



Sulfur (S) Table 3.—Lime application raies for dim

Include 20-40 1b S/a in the annual fertilizer program.
Apply S in the fall or early spring. An early spring
application is suggested for valley floor soils.

One ton of alfalfa hay removes about 5 1b S.

S is contained in several fertilizer materials used to
supply other nutrients. Plants absorb S in the form of
sulfate. Fertilizer materials supply S in the form of sulfate
and elemental S. Elemental S must be converted to sulfate
in the soil before the S becomes available to plants. The
conversion of elemental S to sulfate usually is rapid for
fine-ground (less than 40-mesh) material in warm, moist
soil.

The S requirements of alfalfa can be provided by:

1. Annually applying 20-40 Ib S/a in the form of sulfate
or fine-ground (finer than 40-mesh) elemental S.
Elemental S will not be available to plants until the
soil warms up.

2. Applying 4060 Ib S/a as sulfate or fine-ground
elemental S every second year.

3. Applying coarser ground elemental S at higher rates
and less frequently.

Magnesium (Mg)

Responses to Mg applications have not been measured
in alfalfa fertility experiments to date. Trial applications
are suggested when soil test values are below 0.8 meq
Mg/100 g or when the amount of calcium is more than
10 times the amount of Mg.

Mg can be applied in the form of dolomite lime, which
is equal to ground limestone in reducing soil acidity.

Boron (B)

On established stands, apply 3 b B/a if the soil test is
1 ppm B or less. The application of B is not recommended
for new seedings.

Apply B uniformly to the soil. B and other materials
should be thoroughly mixed when B application is
combined with other fertilizers. Apply B in fall or early
spring.

B can be toxic to plants if applied at rates hi gher than
recommended.

Response to B is most apparent on the second or third
cutting ‘

Lime

Alfalfa is sensitive to soil acidity and is responsive to
liming of acid soils. Apply lime if the soil pH is below 6.4
or the soil test for calcium is below 5 meq Ca/100 gof
soil.

Table 3.—Lime application rates for alfalfa.

Apply this amonnt
If the SMP buffer of lime

test for lime is (t/a)
under 5.2 5-7
52-55 4-5
5.5-6.0 3-4
6.0-64 2-3
6.4-6.6 1-2

over 6.6 0

These liming rates are based on dry 100-score lime.
Check liming materials for moisture content and score.

Apply lime preferably a season ahead, or at least
several weeks before seeding, and thoroughly mix it with
the surface 5-6 inches of soil. A lime application is
effective for several years. Broadcasting lime on estab-
lished alfalfa fields is not effective.

Dolomite lime, which can be used as a source of Mg, is
equal to ground limestone in reducing soil acidity.

For More Information

How to Take a Soil Sample ... and Why, EC 628, by
E.H. Gardner (revised 1997). No charge.

A List of Analytical Laboratories Serving Oregon,
EM 8677, by J. Hart (revised 1997). No charge.

To order copies of the above publications, send the
complete title and series number, along with a check or
money order for the amount listed (payable to Oregon
State University), to:

Publication Orders

Extension & Station Communications

Oregon State University

422 Kerr Administration

Corvallis, OR 97331-2119

Fax: 541-737-0817

You may order up to six no-charge publications
without charge. If you request seven or more no-charge
publications, include 25 cents for each publication beyond
six.

World Wide Web

Fertilizer and Lime Materials, FG 52,by J, Hart
(reprinted 1997). No charge. - :

You can access the above publications, as well as
FG 60, Alfalfa: Southwest Oregon (Coos, Curry, Jackson,
Josephine counties), our Publications and Videos catalog,
and many other publications via our Web site at
eesc.orst.edu

Fertilizer recommendations are based on experiments conducted by T.L. Jackson, E.H Gardrer, and H. Hickerson, Oregon State University.

This publication was produced and distributed in furtherance of the Acts of Congress of May 8 and June 30, 1914. Extension work is a cooperative program of

Revised May 1985. Reprinted January 2000.
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Western Oregon and Western Washington

J.Hart, G. Pirelli, L. Cannon, and S. Fransen

n western Oregon and Washington, forage short-
ages typically occur in late fall and early spring. In
contrast, an excess supply may exist in late spring. By
fertilizing in early fall and late winter, you can increase
forage supply in deficient times. To reduce production in
times of excess, reduce or eliminate late spring fertilization.
A single fertilization program will not fit all pastures.
Determine which combination of grazing management,
fertilization, and irrigation fits your resources and environ-
ment. Use a soil test and an assessment of forage supply and
forage species to determine fertilizer need.
If suitable species are not present, fertilization will not
compensate. In this case, consider renovating the pasture.

New Seedings

Match the pasture species to site conditions and livestock
needs when renovating a pasture. Cows prefer grasses over
legumes and graze perennial ryegrass before tall fescue.
Sheep graze selectively, preferring clover and grass mixtures
with short, lush feed to tall, coarse plants.

Horses are selective grazers, eating a wide range of plants.
The horse digestive system cannot handle large amounts of
legumes. Small and frequent amounts of forage are best.
Horses avoid grazing near their own manure and urine;
therefore, managing grazing on horse pastures is difficult.

Cool season forages such as tall fescue, perennial ryegrass,
orchardgrass, subclover, and white clover are suited for our
climate.

After choosing the appropriate forage species and planting
method, use a soil test as the basis for fertilization. EC 628,
How to Take a Soil Sample . . . and Why, contains instructions
for obtaining a soil sample.

For a preplant soil test, obtain samples from the tillage
depth, generally the surface to 6 inches. If you use a minimum
tillage method of planting, you may wish to divide the sample
into two parts: the top 2 inches and the lower 4 inches.

Analyze the soil sample for the following:

. pH

* Lime requirement (SMP or LR)

e Phosphorus (P)

¢ Potassium (K)

¢ Calcium (Ca)

* Magnesium (Mg)

OREGON STATE UNIVERSITY
t EXTENSION SERVICE

Soil pH indicates whether lime is needed, and the SMP
buffer or lime requirement (LR) test estimates the amount of
lime needed. Estimate the rate of lime application from the
following SMP buffer table.

= —————————————————— —————————— )
Table 1—Lime application rates for grass or white clover-
grass pastures. .

If the SMP buffer Apply this amount
test for lime is: of lime (t/a):
under 5.5 4-5
5.5-5.8 34
5.8-6.1 2-3
6.1-6.5 1-2
over 6.5 0-1

If soil pH is below 5.5, incorporate lime for stand estab-
lishment and longevity. Mix lime into the seedbed before
seeding to allow time for lime to neutralize soil acidity.

Exceptions to Table 1 are subclover seedings and pastures
on coastal county bottomland soils. For new subclover
seedings where the pH of the top 2 to 3 inches of soil is 5.5 or
lower, mix 1 to 2 t lime/a into the surface 2 inches of soil
before seeding. Using lime-pelleted seed also can improve
seedling establishment on acidic soils.

If your pasture is on coastal county bottomland soils,
apply 2 maximum of 2 t lime/a if the soil pH is below 5.5.

Additional information about lime requirement and the
SMP buffer is in FG 52, Fertilizer and Lime Materials.

Nitrogen fertilization usually is necessary to establish grass
forages in western Oregon and Washington. Broadcast 20 to
40 1b N/a at planting, or band this amount 1 to 2 inches below
the seed. When P or K is needed, N can be banded with these
nutrients. The total N plus K,O in the band should not exceed
100 Ib/a. Do not include B in band applications because this
concentration of B can be toxic to seedlings.

Working P into the top 2 inches of the soil during seedbed
preparation is more effective than broadcasting after seeding.
The most effective P application method is banding.

If you band P, place the band 1 to 2 inches to the side or
below the seed. Some soil should separate seed from fertil-
izer. Phosphorus fertilization rates are given in Table 2.

In new clover or clover and grass seedings, broadcast K
and work it into the seedbed anytime before seeding. See
Table 3 for fertilization rates based on a soil test.

John Hart, Extension soil scientist; Gene Pirelli, Extension agent, Polk
County; Lynn Cannon, Extension agent emeritus, Coos County; Oregon
State University; and Steve Fransen, Washington State University.
Reviewed by western Oregon county Extension agents.
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If soil test K is below 125 ppm, band an additional 20 Ib
K,0/a at the time of planting. At least 1 inch of soil should
separate the seed and fertilizer. Potassium can be banded with
N and P. Potassium fertilization at planting will not meet the
need for K in subsequent years.

Inoculate legume seed immediately before planting to
ensure an adequate supply of nitrogen-fixing bacteria. Use
fresh, effective live culture of the correct rhizobial strain.

Established Pastures

Manage fertilization and grazing jointly in established
pastures. Although growth rates are influenced by tempera-
ture, moisture, solar radiation, and soil fertility, grazing
management has a profound impact on pasture production.

New Zealand sheep producers use plant growth phases in
ryegrass pastures to manage pasture growth, grazing, and
fertilizer applications. Phase I (lag phase), Phase II (vegeta-
tive phase), and Phase III (maturity) describe the stages of
growth and the impact on grazing and dry matter production.

Grass-clover pastures in Phase I provide high-quality feed.

The goal is to graze before excess forage is produced (Phase
1II) and to supply fertilizer for rapid regrowth after grazing.

Figure 1 is an example of how this works with a perennial
ryegrass pasture grazed by sheep or cattle. In Phase I (3/4 inch,
550 1b of dry matter), the plants grow very slowly because
they lack sufficient leaf area for photosynthesis.

Phase II (/4 to 4!/ inches high, 550 to 1,900 Ib of dry
matter/a) growth is desired in pastures. Plants grow most
rapidly and efficiently in this stage. Their leaf area is great
enough for efficient use of sunlight.

Growth slows in Phase III (greater than 4'/s inches), as
lower leaves become shaded and die, and the plant moves
toward maturity and seed production.

2,700 4 ’
6 inches

2,250 4
5inches

cattle

_sheep

Phase lil
1,800.°
4 inches

1,350
3 inches

Phase il

Pasture Dry Matter (Ib/a)

900
1'/a inches

450
‘inch

Phase |

v v — .

Time

Figure 1.—Rate of perennial ryegrass pasture regrowth
following grazing. For other grasses, multiply height by 2.

The grey line represents Phases I, I1, and I1I if the pasture
were managed for cattle. Cattle do not graze as closely as
sheep, so the growth curve is based on higher initial and
residual dry matter amounts. Other grass species such as
orchardgrass and tall fescue have similar growth phases, but
the grass heights listed for perennial ryegrass should be
multiplied by two.

Fertilization of established pastures should be based on a
soil test and the amount of forage needed. Obtain soil samples
the year after establishment and every 2 to 3 years thereafter.
Obtain samples from the top 3 inches of established pastures.

Nitrogen (N)

N fertilization should be based on moisture and tempera-
ture, which control pasture growth. Time N applications to
crop and forage production needs. Avoid the following:

* N applications in November and December. N applied to
cold, wet soils in winter can be leached beyond the root
zone before slow-growing plants can use the fertilizer.

* Late winter or early spring N application to saturated
soils. Soils that are too wet to drive on with a tractor may
be too wet for plant growth. The plants may be yellow
due to lack of oxygen from wet conditions and not lack
of fertilizer. Wait for conditions conducive to plant
growth before applying fertilizer. )

See Figure 2 for an application schedule.

Fall

Assume the growing season begins with the fall rains. If
sufficient rain falls in September to initiate growth, apply 40
to 60 Ib N/a for the fall growing season (September and
October). Do not apply N if adequate rain does not fall until
late October or if the air temperature drops to or below
freezing in October.

Many growers apply fertilizer to dry soil and note that the
granules disappear before any rain. They fear volatile N loss.
Nitrogen fertilizers, especially ammonium nitrate, often
disappear overnight. Usually, this N has dissolved in dew and
has moved onto the surface soil.

Winter

In cold conditions, pastures will not grow enough to use
fertilizer. Forages in southwest coastal sites generally grow
throughout winter, while conditions in the northern =~ -
Willamette Valley allow only occasional winter growth.

For warm winters in the south coastal counties, apply 50 to
60 1b N/a in January or February (in addition to fall N
application). Apply 50 to 60 Ib N/a in the Willamette Valley
or other cooler areas when a temperature of 40 to 45°Fis . .
maintained in the surface 2 inches. P T

Another method to estimate nitrogen demand is to monitor
air temperature, then change the air temperature into heat
units. A heat unit is the average of the high and low tempera-
ture for the day (in centigrade) and is a way to measure heat
accumulation over time, '
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Figure 2.—Pasture nitrogen application calendar. Apply 50 to
60 Ib N/a each time a solid arrow appears for your region. Addi-
tional applications for irrigated pastures are indicated by dotted
lines. See nitrogen section in text for an explanation.

Table 4 shows a sample calculation of heat units. The
process is as follows:

1. Beginning January 1, add together each day’s maximum
temperature and minimum temperature, and divide this total
by 2. The result is the day’s average temperature (column 4).

2.1f this average temperature is in Fahrenheit, convert it to
centigrade (column 5). To convert to centigrade, subtract 32
from the Fahrenheit temperature and then multiply by 0.556.
For example:

42°F-32=10
10x 0.556 = 5.6°C

The centigrade average temperature is the number of heat
units accumulated for that day. (If the average temperature is
below freezing, give it a heat unit value of zero.)

3. To find the number of heat units that have accumulated
since January 1, add together the heat units for each day
(column 6).

Apply nitrogen when 200 heat units are accumulated or
soon thereafter. The 30-year average for accumulation of
200 heat units is January 30 to February 14 in the Willamette
Valley. Foothill temperatures and pasture growth typically
lag 2 to 3 weeks behind the Willamette Valley.

Spring

Intensively grazed pastures that are expected to produce a
high level of forage through June should receive a second
application of nitrogen. Apply nitrogen only if moisture is
sufficient for additional growth after mid-May. Apply
summer N in July on irrigated coastal pastures.

Phosphorus (P)

Adequate P fertilization is particularly important for
clover. Estimate the need for P fertilization with a soil test.

Table 2.—Phosphorus application rates for pastures.

If the Bray soil test Apply this amount of
for P is phosphate (P,0)
(ppm) (Ib/a)
0-15 60-100
15-30 0-60
over 30 0

Apply P on established pastures in the fall or spring before
growth begins. When using ammonium phosphate materials,
do not over-apply N to supply adequate P.

Moderate rates of N and P (40 to 60 b/a) applied together
sometimes have a synergistic effect on plant growth. Fall
applications of N and P from ammonium phosphate materials
on south coastal Oregon pastures produced more forage than
individual applications of either N or P.

Potassium (K)

An adequate level of available K is essential for optimal
growth of clover-grass pastures. Potassium is particularly
important for clover. Grass competes vigorously with clover
for K. High-producing pastures can rapidly deplete soil test
K. Test soil every 2 years to determine available K levels.

Potassium deficiency is indicated by light-colored spots
around the margins of clover leaves and yellow to brown
coloring of grass leaf tips. Growth responses to K fertilizer
often can be obtained before deficiency symptoms are seen.

==t ——— ——
Table 3.—Potassium application rates for pastures.
If the soil test

Apply this amount

for K is of potash (K,0)
(ppm) (Ib/a)
0-125 100-150
125-200 70-100
over 200 None—Watch soil

tests for K depletion

We suggest split applications of K for established, high-
yielding irrigated pastures, with the first application in late

Table 4.—Sample heat unit calculation.

Max Temp. Min Temp. Average Temp (°F)  Average Temp. (°C) Cumulative
Day (°F) (°F) Max T + Min T)/2 = Daily Heat Units Heat Units
Jan 1 47 37 42 5.6 5.6
Jan2 46 32 39 39 9.5
Jan 3 45 36 40 4.7 14.2

heat unit = (Max T + Min T)/2. Convert temperatures to centigrade to determine heat units. The equation to convert Fahrenheit to centigrade is:

(°F - 32) % 0.556.
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spring to avoid tetany and the second in midsummer. For
other pasture types, apply K in the fall or spring.

Sulfur (S)

Plants absorb S as sulfate. Most fertilizer materials
(ammonium sulfate, gypsum, sulpomag) supply S as sulfate.

Soil sulfate, which increases in the fall, is decreased by
leaching in November and December and use by microorgan-
isms in the spring. Thus, we recommend late winter or spring
applications unless there is a severe deficiency, which may
require additional fall or spring applications.

You can meet pasture S requirements by applying 20 to
30 Ib S/a annually as sulfate or by applying 30 to 40 Ib S/a as
sulfate every other year.

Boron (B)

Clover-grass pastures need adequate B. Clovers have a
higher B requirement than grasses. Too much B can be
highly toxic to plants; therefore, do not exceed suggested
rates of B application. Distribute B evenly over the field.
Never band B-containing fertilizer materials.

If the soil test for B is below 0.7 ppm, we suggest an
application of 2 to 3 Ib B/a. Mix thoroughly when applying B
with other fertilizers. Spring applications are preferred. Apply
B in the fall only when B is critically low.

Lime, Calcium (Ca), and Magnesium Mg)

Soils west of the Cascades are naturally acidic. Lime
applications overcome soil acidity, allowing for increased

grass and legume growth. Determine the need for lime by
soil pH or a calcium (Ca) soil test. The amount of lime
required to raise soil pH is determined by the SMP buffer or
lime requirement (LR) test. Additional information is
available in FG 52, Fertilizer and Lime Materials.

Grass pastures have a moderate tolerance to soil acidity.
We suggest a lime application if the soil pH is below 5.4 or
the Ca soil test is below 5 meq Ca/100 g of soil. For acidic
soils low in Mg (less than 0.8 meq Mg/100 g of soil), use
I t/a of dolomitic lime as an Mg source. Dolomitic lime and
ground limestone have about the same ability to neutralize
soil acidity. Liming rate is based on 100-score lime.

Subclover is an annual, reseeding itself each year. We
recommend lime on subclover pastures where soil pH in the
surface 2 to 3 inches of soil is below 5.5. Broadcast 1 t lime/a
on established stands.

Clovers other than subclover are more responsive to
liming than grasses. We recommend a 1-2 t/a lime applica-
tion when soil pH is below 5.8. Broadcasting lime on estab-
lished pastures is not as effective as mixing lime with the soil
at planting, but is the only alternative on established pastures.

Pasture yield responses to Mg have not been observed in
western Oregon and Washington. We suggest trial applica-
tions of a soluble Mg fertilizer where soil test levels are
below 0.8 meq/100 g soil.

Incidence of grass tetany, however, may make Mg
applications desirable. If tetany is a problem, do not apply
K fertilizer until after the tetany period, since K reduces plant
Mg and can induce tetany.

For More Information
OSU Extension publications

To order copies of the following publica-
tions, send the publication’s complete title and
series number to:

Publication Orders
Extension & Station Communications
Oregon State University
422 Kerr Administration
Corvallis, OR 97331-2119

Gardner, E.H., and J. Hart. How to take a soil
sample. . . and why, EC 628 (Revised
1995). No charge

Hart, J. Fertilizer and lime materials, FG 52,
(Reprinted 1998). No charge

Hart, J. 4 List of Analytical Laboratories
Serving Oregon, EM 8677 (reprinted
1999). No charge

Other publications

Controlled Grazing Systems, Farm Production
and Practice 681, New Zealand Ministry
of Agriculture and Fisheries, P.O. Box
2526 (Wellington, New Zealand, 1983).

Dawson, M.D., and W.S. McGuire. Recycling
nitrogen and sulfur in grass-clover
pastures, Agricultural Experiment Station
Bulletin 610 (Oregon State University,
Corvallis, 1972).

Jackson, T.L., H.H. Rampton, and J.
McDermid. The effect of lime and

phasphorus on the yield and phosphorus
content of legumes in western Oregon,
Agricultural Experiment Station Technical
Bulletin 83 (Oregon State University,
Corvallis, 1964). )

Kilgour, R., and C. Dalton. Livestock
behavior, a practical guide. Mathuen
Publications (New Zealand, 1942).

McCarthy, M.J. Some effects of sulfur
Jfertilization on the nutrient value of
subclover-grass forage. MLS. thesis
(Oregon State University, Corvallis,
1976).

Rogers, J. The Effect of Topdressed Lime
Upon Pasture Production and Quality.
M.S. thesis (Oregon State University,

1996). g

Suggested P, K, Mg, B, and lime applications are based on soil test me
guide is based on experiments and field trials conducted by Lynn C
T.L. Jackson, W.S. McGuire, and Gene Pirelli, Agricultural Experiment Station and Extension Service, Ore

Irrigated Clover-Grass Pastures (W, Orz.); FG 4, Subclover-Grass Pasture (W. Ore,); FG 16, Perennial Gi

thods used in the Central Analytical Laboratory, OSU, Corvallis, OR. This ferfilizer
annon, M.D. Dawson, E. Hugh Gardner, John Hart,
gon State University. This guide replaces FG 1,
rass Pasture

(W. Ore.); FG 58, Irrigated Clover-Grass Pastures (SW Ore.); and FG 63, Subciover-Grass Pastures (W. Ore,).

This publication was produced and distributed in furtherance of the Acts of Congress of May 8 and June 30, 1914. Extension work is a cooperative program
of Oregon State University, the U.S. Department of Agriculture, and Oregon counties. Oregon State University Extension Service offers educational
programs, activities, and materials—without regard to race, color, religion, sex, sexual orientation, national origin, age, marital status, disability, and
disabled veteran or Vietnam-era veteran status—as required by Title VI of the Civil Rights Act of 1964, Title IX of the Education Amendments of 1972, and
Section 504 of the Rehabilitation Act of 1973. Oregon State University Extension Service is an Equal Opportunity Employer.

Revised April 1996. Reprinted January 2000.




Conservation Practice Worksheet OR IWM-W9.2.xls
Natural Resources Conservation Service, Oregon February 2007

Irrigation Water Application — How Much, When, System Capacity
Client: Vogel dairy Date: 12/15/11
System Type: wheel line
Field ID: NELLIIH] ppe owe A
Crop: L\iEli] A oil zane
Soil Map Unit Name:![3Ild}} =i
Soil texture: B §Ely] 0 0 7 0.17 1.2
Soil Depth (in): O o 7 70 0.14 8.8
Managed Root Zone Depth (in):
Management Allowed Deficit (%):
Irrigated Area (acres): Total Soil Water Capacity (in):| 19.0
- System Application Efficiency (%}: in the soil profile
Hours of Operation per Day (hr):

Month . Month Month  ~ Month ~ Month  Month:

Nlanaged Root 2one Depth (in): s

Soil' Water Capacity in Root Zone (in) } i 4.4
Management Allowed Deficit (%): i 50%

2 21

Dally Crop Water Use un/day)

Maximum Irrigation Frequency (days)
Actual Irrigation Period (days):

Actual NET Irrigation Application (inj:
Percent of Root Zone Capacity Applied (%)
Expected number of |rr|gat|ons per month'

System Application Efficiency (%):
Frequency Factor, K.

GROSS Irrigation Application (in);
Hours of System Operation per Day (hrj:
Required System Flow Rate (gpm):
Requ«red System Flow Rate {gpm/acre):

Percent run time at peak syst'em flow rate:
GROSS Monthly Appllcatlon (nn)
GROSS Monthly Appucat:on (ac-ft):




Conservation Practice Worksheet

Client: Vogel dairy

Natural Resources Conservation Service, Oregon

Irrigation Water Application — How Much, When,

System Type: wheel line

Field ID:

(o {eT Ml Pasture

Soil Map Unit Name: [zl

Soil texture: Ei§6E1
Soil:Depth (in):

Managed Roat Zone Depth (in}:;

Management Allowed Deficit (%):

Irrigated ' Area (acres)s

OR IWM-W9.2.xls
February 2007
System Capacity

12/15/11

System Application Efficiency (%):

Hours of Operation per Day (hi):

Managed.Root Zone Depth (in):

Soil Water Capacity in Root Zone (in)!
Management Allowed Deficit (%')

Date:
7 0.17 1.2
70 0.14 8.8
Total Soil Water Capacity (in): 10.0

in the soil profile

Dally Crop Water Use

Maximum Irrigation Frequency (days) il

Actual Irrigation Period (days):,

Actual NET Irrigation Application (in): i

Percent of Root Zone Capacity Applied (%)

Expected number of irrigations per mon

System Appltcahon EfflClency (%

65%

Frequency Factor, k;

GROSS Irrigation Application (in):
Hours of System Operation per Day (hr):
Required System Flow Rate {gpm):

1.00

3.39

-22.0

Requlred System Flow Rate (gpm/acre):

Percent run time at peak system flow rate:

GROSS Monthly Application ( |n):

GROSS Monthly Appncataon (a




Conservation Practice Worksheet OR IWM-W9.2.xls
Natural Resources Conservation Service, Oregon February 2007

Irrigation Water Application — How Much, When, System Capacity
Date: 12/15/11

Client: Vogel dairy

System Type: wheel line

Upper ! Lower AWC in
Limit Limit AWC

I\l N[ak \/arious
(o1 (e Bl Alfalfa

soil zone

Soit Map Unit Name: [JERIIE % g ~(in) iny. "1 (inAin) (in)
RGO Silty clay loam ahy 0 12 0.17 2.0
Soil Depth (in): 25 12 22 0.16 16
Managed Root Zone Depth (in): 22 53 0.16 5.0
Management Allowed Deficit (%): 53 71 0.16 29
irrigated Area (acres): Total Soil Water Capacity (in): 115

in the soil profile

System Application Efficiency (%):
Hours of Operation per Day (hr):

Month Month  Month',

Managed Root Zone Depth (im):

Soil Water Capacity in Root Zone (in)! 4.9 ! i " ; 4.9 4.9
Management Allowed Deficit (%): [N IR R W) 50% i 50% i 50% 50% 50%

Dally Crop Water:Use (in/day):

Maximum Irrigation Frequency (days):

Actual Irrigation Period (days):

Actual NET Irrigation Application (in):

Percent of Root Zone Capacity Applied (%):

System Appllcatlon Eff|C|ency (%):

Frequency Factor, k:

GROSS Irrigation Application (in):

Hours of System Operation per Day (hr):

Required System Flow Rate ('gpm):

84% i 100% 8% 64%

Percent run t|me at peak system flow rate:

920 1095 | 9.32 7.01

GROSS Monthly Application (in):

912 i

GROSS Monthly Application (ap ft}_:




Conservation Practice Worksheet OR IWM-W9.2.xis
Natural Resources Conservation Service, Oregon February 2007

Irrigation Water Application — How Much, When, System Capacity

Client: Vogel dairy Date: 12/15/11

System Type: wheel line

(HERIBE \arious ppe owe A

(10611 Pasture : A oil: 2one

Soil Map Unit Name: [[[el{o11s B

CTIR G OIEH Silty clay loam 0 0 12 0.17 2.0
Soil Depth (in): 0 & 12 22 0.16 1.6
Managed Root Zone Depth (in): i 22 53 0.16 5.0
Management Allowed Deficit (%); 53 71 0.16 2.9
Irrigated Area (acres): Total Soil Water Capacity (in):| 1415

System Application Efficiency: (%): in the soil profile

Hours of Operation per Day (hr):,

_Month.  Month. _ Month ~ Month _ Month-  Month !

Management Allowed Deficit (
Maximum Net Irrigation Requirement

Dally Crop Water Use (|n/day *

Maximum Irrigation Frequency (days)
~Actual Irrigation Period (days):

Actual NET Irrigation Application (in):!
Percent of Root Zone Capacity Applied (%):
Expected number of lrrigatlons per month

s System Appllcatlon Efflmency (%):!

Frequency Factor, ki

GROSS Irrigation Application (in):
Hours of System Operation per Day (hr);
Required System Flow Rate (gpm):

Requlred System Flow Rate {gpmiacre; X

Percent run time at peak system flow rate:
GROSS Monthly Appllcatlon (in)z
GRQOSS Monthly Appli
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Irrigation Water Application — How Much, When, System Capacity

Client: Vogel dairy Date: 12/15/11

System Type: wheel line

Fietd ID: Upper Lower AWC in

Crop: Limit Limit soil zone

Soil Map Unit Name: % é (_in) (in_)___ : (in/i : (in)
Soil texture: o z 0.17
Soil Depth (in): 25 15 31 0.17 27
Managed Root Zone Depth (in): 31 60 0.15 4.4
Management Allowed Deficit (%):
Irrigated Area (acres): Total Soil Water Capacity (in):| gg
System Application Efficiency (%): 6 in the soil profile

Hours of-Operation per Day, (hr):

Month Month

_Month

: Managed Root Zone Depth (in)
Soil Water Capacity in Root Zone (inj]
Management Allowed Deficit (%):!

Dally Crop Water Use (|n/day)

Maximum Irrigation Frequency (days)
Actual Irrigation Period (days):

Actual NET Irrigation-Application (in):
Percent of Root Zone Capacity Applied (%):
Expected number of |rr|gat|ons per month

System Application Ef‘flmency (%):
Frequency Factor, K |

GROSS Irrigation Application (in):
Hours of System Operation per Day (hr):
Required System Flow Rate (gpm):
Required System Fiow Rate ugpmfacrei

Percent run time at peak system flow rate:
GROSS Monthly Application (in):
GROSS Monthly Appltcatmn (ac-ft)?




Conservation Practice Worksheet

Client: Vogel dairy

Natural Resources Conservation Service, Oregon

Irrigation Water Application — How Much, When, System 0F:To - Te114;

OR IWM-WS. 2 xls

February 2007

System Type: wheel line

Field 1D

Crop:

Soil Map Unit Name:

Soil texture:

Soil Depth (in):
Managed Root Zone Depth (in):
Management Allowed Deficit. (%):

Irrigated Area (acres):

System Application Efficiency (%):

Hours of Operation per Day.(hr):

H a
Managed Root Zone: Depth (|n)

Month

Month

Date: 12/15/11
0 15 0.17 2.6
15 31 0.17 27
31 60 0.15 4.4
Total Soil Water Capacity (in): 9.6

in the soil profile

Month

“Month' Month

“Month.

_Month |

Soil' Water Capacity in. Root Zone (in)

Management Allowed Deficit (%):;

Danly Crop Water Use (m/day)

Maximum Irrigation Frequency (

Actuat Irrigation Period (days):|
Actual NET Irrigation Application (in):

Percent of Root Zone Capacity Applied (%):

Expected number of irrigations per mon

System Appllcatlon Ef'hcnency (%):

Frequency Factor, k.|

GROSS Irrigation Application (in):

Hours of System Operation per Day (hr):

Required System Flow Rate (gpm):

Required System Flow Rate (

Percent run time at peak system flow rate:

89% 100% 85%

GROSS Monthty Application (in):

1049774185 7 10,00

GROSS Monthly Appilcatlon {ac )]

987 : 841
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Irrigation Water Application — How Much, When, System Capacity
Date: 12/15/11

client: Vogel dairy

System Type: Wheel line

Upper Lower " L AWC in
Limit Limit AWC

S RI R Various
Crop: RENE]

soil zone

Soil Map Unit Name:'[el=l:[sY % g e (in) o (infim) (i)
LYY P =M silty clay loam a 2 7 0.20 1.4
Soil Depth (in): 25 7 44 0.18 6.7
Managed Root Zone Depth:(in): 44 50 0.19 1.1
Management Allowed Deficit (%): 50 60 0.00 0.0
prigatedifredi(acics )z Total Soil Water Capacity (in):| g2

in the soil profile

System Application Efficiency (%):
Hours of Operation per Day (hr);

Managed Root Zone Depth (im)s

Soil Water Capacity in Root Zone (in)i
Management Allowed Deficit (%):

Maximum Net lrrigation Requirement un}

Dally Crop Water Use (infday):!

Maximum: Irrigation Frequency (days),

Actual Irrigation Period (days):

Actual NET irrigation Application (in):

Percent of Root Zone Capacity Applied (%):

Expected number of irrigations per month-

System Appllcatlon Efficiency. (%):

Frequency Factor, K;

GROSS lrrigation Application (in):

Hours 'of System Qperation per Day (hn):

Required System Flow Rate {(gpm):

Requlred System Flow Rate {gpmfacre}

Percent run time at peak system flow rate:

GROSS Monthly Appllcatlon (ln).
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Irrigation Water Application — How Much, When, System Capacity

Client: Vogel dairy Date: 12/15/11

System Type: Wheel line

I RIDE Various ppe owe .
[910s] Ml Pasture A oil zone
Soil Map Unit Name: [eltel g =
STJIRCYOICH Silty clay loam .. N 0 7 0.20 1.4
Soil Depth (in): Q g 7 44 0.18 6.7
Managed Root Zone Depth (in): i 44 50 0.19 1.1
Management Allowed Deficit (%): 50 60 0.00 0.0
Irrigated Area (acres): Total Soil Water Capacity (in): 9.2
System Application Efficiency (%): in the soil profile
Hours of Operation per Day (hr):

Month ~ Month ~ Month .~ Month - Month  Month ~ Month

Managed -Root Zone Depth (m)
Soil Water Capacity in Root Zane (in),
Management Allowed Deficit (%):

Dally Crop Water Use (in/day):

Maximum Irrigation Frequency (days)
Actual Irrigation Period (days):

Actual NET Irrigation Application (in):
Percent of Root Zone Capacity Applied (%):
Expected number of |rr|gattons per month;

System Apphcatlon Efflcrency %)'
Frequency Factor, k;

GROSS Irrigation Application (in):
Hours of System Qperation per Day (hr):
Required System Flow Rate (gpm):
Required System Flow Rate { 3

8.6 gpm!acre [

etutate

Percent run time at peak system flow rate: 5 i100% i 85%
GROSS Monthly Application (in): i i i ! 11.90 : 10.13
GROSS Monthly Apphcatmn (a ft)o . 5’ ) i I i 8.44




Conservation Practice Works..cet OR IWM-W$9.2.xls
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Irrigation Water Application — How Much, When, System Capacity
Date: 12/15/11

Client: Vogel dairy

System Type: wheel line

Field ID: Upper' | Lower AWC in

. Crop:'

Limit /| Limit AWC soil zone

Soil Map Unit Name: ;70-: § {in) (»in)_ (infin) (in)
Soil texture: nE_’ E 8 0.17
Soil Depth (in): 3 § : 8 20 0.20 24
Managed Root Zone Depth (in): 20 40 0.14 28
Management Allowed Deficit (%): 40 65 0.14 35
Irrigated Area (acres): : Total Soil Water Capacity (in):( 40 4
System Application Efficiency (%): in the soil profile

Hours of Operation per Day (hr):

Irrigation Requirement Month ~ Month Month Month ‘Month Month : Month
. HOW MUCH water to apply? i i } i

Managed Root Zone Depth (in):

Soil Water. Capacity in Root Zone (in)

Management Allowed Deficit (%):

Maximum Net Irrigation Requirement (in):

e tatatetala slelalelale el

Irrigation Timing .
WHEN to apply water? EI R A Tl et P R Sl et e T teraTirteratatLtoty

................

......
.............

.......................

e N T S e e v b ] M S T Y . T il

Daily. Crop Water Use (in/day):

Maximum Irrigation Frequency (days)|

Actual Irrigation Period (days):

Actual NET Irrigation Application (in):

Percent of Root Zone Capacity Applied (%):

Expected number of irrigations per month::

System Application Efficiency (%):

Frequency Factor, k;

GROSS Irrigation Application (in):

Hours of System Operation‘ per Day (hr):

N R M I O M M M M M R N P
.........................

7.9 gpm/acre

Percent run time at peak system flow rate: 4% 52% 76% 84%
(LRI EIAd 042 | 571 | 807 | 922
GROSS Monthly Application (ac-ft): ’
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Irrigation Water Application — How Much, When, System Capacity

Cilient: Vogel dairy ‘Date: 12/15/11

System Type: wheel line

S RI0M various

Upper Lower AWC in

(01 (o] oMl pasture

Limit Limit AWC soil zone

(in) 3L (in) (i__n/ir_1) _(in)

Soil Map Unit Name: [of]=15%=1)

3
= C
o O
Soil texture: [l oy 8 0.17
Soil Depth (in): S 2 8 20 0.20 2.4
Managed Root Zone Depth (in): 20 40 0.14 2.8
Management Allowed Deficit (%): 40 65 0.14 3.5
Irrigated Area (acres): Total Soil Water Capacity (in):| .
System Application Efficiency (%): in the soil profile )

Hours of Operatian per Day (hr):

‘Month . Month | ‘Month  Manth  Month  Month  Month '

(in):
Soil Water Capacity in Root Zone (in)

Management Allowed Deficit (%):

Maximum Net Irrigation Requirement (in):

..................
........................

Irrigation Timing 8 T Driiniiiiiiin
WHEN to apply water? .

...................

Daily Crop Water Use (in/day):

Maximum Irrigation Frequency (days):

Actual Irrigation Period (days):

Actual NET Irrigation Applicatian (in):

Percent of Root Zone Capacity Applied (%)

Expected number of irrigations per month:

): mrne

Frequency Factor, k;

GROSS Irrigation Application (in):

Hours of System Operation per Day (hr):

System flow rate to meet peak demand:

Percent run time at peak system flow rate:’ ‘ | 89% 100% 85% 67% 41%

GROSS Monthly Application (in): ‘) 34 1020 | 11.85 [ 1010 | 7.65 483
GROSS Monthly Application (ac-ft): i i i

ation:




d—

\\
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Irrigation Water Application — How Much, When, System Capacity

Client: Vogel dairy Date: 12/15/11

System Type: wheel line

Field 1D: WEUOIS Upper | Lower - AWCin
(oI 619l Alfalfa

Soil Map Unit Name: [o=lqir-UNe]i1)4

Limit Limit AWC  soil zone

~(im) V(i) ___(infin) (in)
0 0.10
30 49 0.10 1.9
49 67 0.09 1.6

CH IR E S0 =0 sandy loam
Soil Depth (in):

Soil Profile
Depth Zones

Managed Root Zone Depth (in):

Management Allowed Deficit (%):

Total Soil Water Capacity (in): 6.5
in the soil profile ’

)
)
Irrigated Area (acres):
)

System Application Efficiency (%):

Hours of Operation per Day. (hr):

Month Month  Month Month  Month Month Month =

Irrigation Requirement

Managed Root Zone Depth (in):

Soil Water Capacity in Root Zone (in)

Management Allowed Deficit (%):

Maximum Net Irrigation Requirement (in):

Irrigation Timing
WHEN to apply water?

............................

Daily Crop Water Use (in/day):

Maximum Irrigation Freguency (days).

Actual Irrigation Period (days):

Actual NET Irrigation Application (in):

Percent of Root Zone Capacity Applied (%):

Expected number of irrigations per month:

System Application Efficiency (%):. 65% 65% 65% 65% 65% 65% 65%
Frequency Factor, k, JEEEE 100 | 1.00 1.00 | 1.00 1.00 1.00

GROSS irrigation Application (in): 231 | 231 2.31 2.31 2.31 2.31 2.31
Hours of System Operation per Day (hr): 22.0 22.0 22.0 22.0 22.0 220 22.0

Percent run time at peak system flow rate: 4% 52% 76% 84% | 100% 88% 64%

A O L CURGe 041 | 556 | 7.86 | 8.98 1069 | 9.10 6.84
GROSS Monthly Application (ac-ft): 0.34 4.63 6.55 748 | 8.90 7.58 5.70

.............................................................
.......................................
...........................................................

49.43 inches | 41.19 ac-ft

...............................................
R R R R R R e R OO TR R U T b S B B B e
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Irrigation Water Application — How Much, When, System Capacity

Client: Vogel dairy Date: 12/15/11

System Type: wheel line

Field ID: NYET LIV

Upper Lower AWC in

Limit Limit AWC soil zone

Crop: RERUA

SLITRUEV VI A ENG 3 Central Point (in) - ' (in) = (infin) (in) |

o3
T S
o O
Soil texture: BEN VAR 11 a 0.10
Soil Depth (in): S é.} : 0.10 1.9
Managed Root Zone Depth (in): 49 67 0.09 1.6
Management Allowed Deficit (%):
Irrigated Area (acres): Total Soil Water Capacity (in):|
System Application Efficiency (%): in the soil profile )

Hours of Operation per Day (hr):

Month  Month  Month ~ Menth  Month  Month ~ Month |
. MAY | JUN | JUL | AUG | SEP ocT

Managed Root Zone Depth (in):

Soil Water Capacity in Root Zone (in)

Management Allowed Deficit (%):

Maximum Net Irrigation Requirement (in):,

R I T R Bl B I T T o P TP P e ey et
...........
.......

Irrigation Timing 3 S S O O R o
WHEN to apply water? :

Daily Crop Water Use (in/day):

Maximum Irrigation Frequency (days):

Actual Irrigation Period (days):

Actual NET Irrigation Application (in):

Percent of Root Zone Capacity Applied (%):

Expected number of irrigations per month:

System Applicatian Efficiency (%):

Frequency Factor, K,
GROSS Irrigation Application (in):

Hours of System Operation per Day (hr):

System flow rate to meet peak demand:

Percent run time at peak system flow rate: 86% 100% 86% 64% 39%
SUCSSUCLELEIEIEIR@l 620 855 & 993 | 1197 | 1026 | 7.5 4.70
GROSS Monthly Application (ac-ft): ) i7. . 827 | 997 | 855 | 6.20 3.92

.............................................
T e B A e B R R e R S A I R L T I e R T

49.21 ac-ft

b .o'o_-_._-_-_-'-.o‘|_._._-_-_-’-‘-_-_.‘._-'-_-'-_u_._.'._-_-‘._.:-:c:-:-_._'-:.:.:-:.‘.:.:.:.:-:-:.'::.:. :::::
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Natural Resources Conservation Service, Oregon February 2007
Irrigation Water Application — How Much, When, System Capacity
Client: Vogel dairy Date: 12/15/11
System Type: wheel line
Field ID: ppe 0 A
Crop: A oil Zo
Soil Map Unit Name: -
ST IR YN sandy loam " 0 10 0.12 1.2
Soil Depth (in): O D 10 60 0.04 2.0
Managed Root Zone Depth (in):
Management Allowed Deficit (%):
Irrigated Area (acres): Total Soil Water Capacity (in):| 5,
System Application Efficiency (%): in the soil profile )
Hours of Operation per Day. (hr):
T ST R HHEEE  Month  Month . Month  Manth . Month  Month _ Month

HOW MUCH water to apply?

Managed Root Zane Depth (in):

Soil Water Capacity in Root Zone (in)

Management Allowed Deficit (%):

in):

Daily Crop Water Use (in/day):

Maximum Irrigation Frequency (days),

Actual Irrigation Period (CEVSIR

Actual NET Irrigation Application (in):

Percent of Root Zone Capacity Applied (%):

Expected number of irrigations per month:

System Application Efficiency (%):

Frequency Factor, K;
GROSS Irrigation Application (in):
Hours of System Operation per Day (hr):

7.9 gpm/acre

System fiow rate to meet peak demand: 198.0 gpm

Percent run time at peak system flow rate: 4% 52% 76% 84% 100% | 88% 64%
GROSS Monthly Application (in): RS EEEEREE¥- ] [ 770 880 | 1047 8.92 6.70
GROSS Monthly Application (ac-ft): JlX:) 1.35 | 16.05 : 18.33 :

.................................

............................

......................

GROSS Annual Application: [P WER I NS ST/ Y- LT

............................
R R I R L i e e T e B e e R T i R R R S
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Irrigation Water Application — How Much, When, System Capacity

Client: Vogel dairy

Date: 12/15/11

System Type: wheel line

A= RIoH various

(of o1 8l Pature

Soil W ETRULITENET W Camas

STTR Y 4 ¥ H sandy loam

. Upper

Lower AWC in
Limit

(in)

AWC

(infin)

soil zone

(i)

Limit

(in) oot |

Soil Depth (in):

o8
=.C
S 0
C.N
<5
=B
wﬂ’
a

Managed Root Zone Depth (in):

Management Allowed Deficit (%):

Irrigated Area (acres):

Sysfem Application Efficiency (%):

Hours of Operaticn per Day (hr):

.........................

Irrigation Requirement
HOW MUCH water to apply?

Mo_r__'nth _Month

Mo nth

Total Soil Water Capacity (in):

in the soil profile e

Month Month Month

~Month

- Managed Root ane Depth (in)::

Soil Water Capacity in Root Zone (in)

Management Allowed Deficit (%):

Maximum Net Irrigation Requirement

in:

.................

Irrigation Timing
WHEN to apply water?

__________________
........

sy ersrletetecatecetete e atatas
............
......

T B Rt el e R L
...............

....................

Daily Crop Water Use (in/day);

Maximum Irrigation Frequency (days)|

Actual Irrigation Period (days):

Actual NET Irrigation Application (in):

Percent of Root Zone Capacity Applied (%):

Expected number of irrigations per month:

............

.............
Tt

...............................
.......

..............................
.....

...............................

...............................
...............................

.......................

.....................................

System Application Efficiency (%): 65% 65%

65%

Frequency Factor, k, K] 1.00

1.00

GROSS Irrigation Application (in):

Hours of System Operation per Day (hr):

System flow rate to meet peak demand:

9.2 gpmlacre—lé

srm e le ettt ety

............

....................

.........................

Percent run time at peak system flow rate: 52% 69% 86% 100% 83% 66% 38%
GROSS Monthly Application (in): 6.08 8.38 10.14 12.15 10.05 7.70 4.61
GRQSS Monthly Application (ac-ft); [k FX-v4 17.46 21.12 25.31 20.95 16.05 9.60

GROSS Annual Application:
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Natural Resources Conservation Service, Oregon

Irrigation Water Application — How Much, When, System Capacity

Client: Vogel dairy

OR IWM-W8$.2.xls
February 2007

Date: 12/15/11

System Type: wheel line

Field ID: A€ ITH]

Crop: Elizli£!

Soil Map Unit Name: [SEI(])]

LT[R 01N coarse sandy loam
Soil Depth (in):
Managed Root Zone Depth (in).

Management Allowed Deficit (%):
Irrigated Area (acres):

System Application Efficiency (%):
Hours of Operation per Day. (hr):

Month

M_onth

Lower AWC in
Limit

(in)

Upper
Limit

).

soil zone

(in)

AWC

(in/in)

(123
28
=

]
2N
D._:
3B
58
(=]

Total Soil Water Capacity (in):

in the soil profile e

Month

Month Month Month Month

Managed Root Zone Depth (in):

Soil Water Capacity in Root Zone (in)

Management Allowed Deficit (%):

Maximum Net (in):

Irrigation Timing
WHEN to apply water?

Daily Crop Water Use (in/day)::

Maximum Irrigation Frequency (days);

Actual Irrigation Period (days):

Actual NET Irrigation Application (in):

Percent of Root Zone Capacity Applied (%):

Expected number of irrigations per month:’

.............................

................... .

System Application Efficiency, (%):

65%

Frequency Factor, k; 1.00

GROSS Irrigation Application (in): 4.62

Hours of System Operation per Day (hr):

s Fabi St e S it T S}
.....................

...........................

..............

System flow rate to meet peak demand:

7.9 gpm/acre

Percent run time at peak system flow rate:

76% 84%

GROSS Monthly Application (in):

GROSS Monthly Application (ac-ft):

8.13 9.20 | 11.06 9.42 7.08
6.78 7.74
42.63 ac-ft

GROSS Annual Application:

............................................

.........................
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Irrigation Water Application — How Much, When, System Capacity

Client: Vogel dairy Date: 12/15/11

System Type: wheel line

ARG NR Various Upper Lower ~ AWC in

Crop: I Limit . Limit AWC soil zone

Soil Map Unit Name: [0t %’ g : (in) (in) . (infin) (in)
TR A Coarse sandy loam o 7 0.20
Soil Depth (in): 5 ;&} 7 42 0.20 7.0
Managed Root Zone Depth (in): 42 60 0.19 33
Management Allowed Deficit (%):
Irrigated Area (acres): Total Soil Water Capacity (in):| . .
System Application Efficiency (%); in the soil profile

Hours of Operation per Day (hr):;

Month Month Month Month - _Mor_lth;.-__'."

Irrigation Requirement i Mot EaMonthtyy . ;
HOW'Ml'JC'Hwatel:to’a[.aply?' . R B MAY JUN JuL i AUG SEP ocT

-----------

Managed Root Zane Depth (in);:!

Soil Water Capacity in Root Zone (in):

Management Allowed Deficit (%):

........................................
T T e B e T T T e BTy et o L ey

Maximum Net Irrigation Requirement (in)

Irrigation Timing : :
WHEN to apply water? srariranininialecaa el el elatelatelelalelely

Daily Crop Water Use (in/day):

Maximum Irrigation Frequency (days)!

Actual Irrigation Period (days):

Actual NET Irrigation Application (in):

Percent of Root Zone Capacity Applied (%):

Expected number of irrigations per month:

System Application Efficiency (%): 65% 65% 65% 65% 65%

Frequency Factor, k;

GROSS Irrigation Application (in):

Hours of System Operation: per Day (hr):

System flow rate to meet peak demand:

Percent run time at peak system flow rate: 52% 70% 89% 100% | 85% 67% 41%

GROSS Monthly Application (in): [ICKCTESE RTINS T ¥ AR R T V1 10.17 7.70 4.87
GROSS Monthly Application (ac-ft): K- N X1 T RN X-T S R X

.............................
R RN

VAN 59.35 inches | ' 49.46 ac-ft

........................................
B e e e B PR R PR P PR A SR PR DR
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Calibrating Irrigation Equipment for Manure Application

Last Updated: February 14, 2011

Irrigation equipment can be used to land apply manure with a solids content
of up to 2-3 percent depending upon the type of equipment used and nozzle
size. The types of systems typically used are stationary (also called solid-set),
traveling guns, and center pivots. Irrigation equipment is typically used to
land apply liquid manure from anaerobic lagoons and runoff holding ponds. If
applied manure is undiluted, calibration requirements may differ slightly from
those systems using diluted manure. If manure is diluted with freshwater,
nutrient concentration must be adjusted by the dilution ratio when calculating
nutrient rates. Always check with your state regulatory agency for calibration
and reporting requirements.

As with the other types of equipment used for land applying manure,
calibration consists of verifying application rates and application uniformity.
Application rate and uniformity is measured by collecting applied manure in
rain gages that are placed in a line for traveling gun

- //www bae.ncsu.edu ams/extension/evans/irr-cal /ag-553-2.pdf) and center

Livestock and Poultry
Environmental Learning
Center:

Home Page

://www. ion. nimal+manure+management
All articles about:
Manure Nutrients

(/pages/8647/manure-nutrient-
management)

irr-cal/ag-

systems or in a grid for stati S http://www.bae.nesu.edu/programs/extensi

Systems using undiluted manure may require measurement and reporting of application rate from the gun or nozzle
and not what is collected in a rain gage if plant available nutrients are calculated to include evaporative losses and

volatilization.

[f measuring application rate from the gun, a flow meter or pressure measurement at the nozzle and a
manufacturer’s performance chart for the gun/sprinkler and nozzle will be required. Collected depths are used to
salculate commonly-used measures of irrigation equipment uniformity such as the Christiansen uniformity
soefficient (CU or Uc) or distribution uniformity (DU). Details of how to setup uniformity evaluations and calculate
measures of uniformity and application rates are given in the links in a paragraph at the end of this document.

Uniformity of irrigation-type equipment can be affected by:

Operating pressure
Nozzle condition

Pump impeller condition
Wind

It is important that these types of systems be operated as
designed. Normally this means that pressure and flow rate
should be field-verified in the calibration procedure and
compared to the design values or the ranges recommended by
the manufacturer. Pressure should always be measured at the
nozzle, not at the pump or other location. Pressure can be
measured either with a pressure gauge mounted on the
sprinkler riser or mounted on the gun body (for big guns) or
measured using a pitot tube placed directly in the nozzle
stream. For center pivots with drop nozzles, pre-set pressure

regulators are normally located on the drop tubing, so nozzle
rressure is known. In addition to pressure and flow rate measurement, the wetted diameter of the sprinkler or gun



(for solid set and traveling gun systems respe~+vely) should be measured.

It is generally recommended that flow rates be within 10 percent of the design rate, and that wetted diameter be
within 15 percent of that specified in the manufacturer’s chart at the measured nozzle pressure. Flow rates may be
obtained either by using a flow meter or by using values obtained from the manufacturer’s chart at the measured
pressure. For animal waste systems, flow meters are normally temporarily placed in the main irrigation line either
in-line or temporarily strapped on depending upon the type of flow meter used.

Adjustments to achieve the proper application rate and uniformity include adjusting operating pressure, travel
speed (for traveling gun or pivot systems), replacing worn nozzles, and operating systems when there is little wind.
Changes in equipment (e.g. nozzle size) should not be done without consultation with an irrigation specialist.

Recommended Educational Resources

e Lesson 36 Calibrating Manure Applicati uipment diawiki from the Livestock
and Poultry Environmental Stewardship (LPES) Curriculum offers an overview of the different equipment

used to land apply animal manure, including 1rr1gat10n equipment.
¢ North Carolina Cooperative Extension has a series of publications that can be used to evaluate application

uniformity for stationary (http://www.bae.ncsu.edu/programs/extension/evans/irr-cal/ag-553-1.pdf) , traveling

systems ( ht‘tD //www.bae.nesu. edugpmggamsgegenszgn{gvgns.f]m-cal{gg 553-2 Eﬁ and center pivot or linear move
e h www.bae.nesu. d 4 v: -cal

e Cali
University of Missouri Extension provides 1nformahon on how to calculate application rates and depths for

stationary and traveling type systems.

Author: Garry Grabow, North Carolina State University Reviewers: Marsha Mathews, University of California-
Davis, Rick Koelsch, University of Nebraska

Browse related Articles by tag: animal manure management (http://www.extension.org/category/animal manure management)

, manure handling and storage (http://www.extension.org/categorv/manure handling and storage) , manure nutrients

http: //www.extension.org/category/manure nutrients) , liquid manure (http://www.extension.org/categorv/liguid manure) ,
manure application (http://www.extension.org/category/manure application) , manure equipment calibration

http://www ion. t a i nt ion

This resource area was created by the: Animal Manure Management (http://www.extension.org/pages/8054/about-the-livestock-and-
poultry-environmental-learning-center) community

These resources are brought to you by the Cooperative Extension System and your Local Institution. eXtension provides objective and
research-based information and learning opportunities that help people improve their lives. eXtension is an educational partnership
of 74 universities in the United States.

© 2012 eXtension. All rights reserved.
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Calibrating Liquid Manure Application Equipment

Last Updated: February 14, 2011

Types of Liquid Manure Application Equipment

Liquid manure application equipment includes tankers (sometimes called
honey-wagons) and hose-drag (also referred to as drag-hose) systems.
Depending upon the type of liquid application system being calibrated,
calibration may require weighing the tanker, recording the time to empty a
load, measuring application spread width and length and/or recording
equipment speed. Also, with some calibration methods, determination of

manure density is required.
Important Factors For Making Calibration Calculations

Normally calibration requirements are specific to the equipment, i.e. one piece
of equipment needs only to be calibrated once during the calibration interval,
often annually. However, it is a good idea to calibrate equipment that may be
used under different conditions. For instance, adding more hose to a hose-
drag system when moving from one field to the next can increase friction loss
and alter manure flow rates though the applicator. It may also be valuable to

h

Livestock and Poultry
Center:

Home Page
://www.extension.org/animal+

All articl out:

Manure Nutrients
a ure-nutrient-

manage ment !

calibrate for multiple travel speeds, each representing a different application rate. This allows one to select an
application rate that most closely matches the nutrient requirements of individual fields or crops.

It is important to select the calibration procedure that is consistent with your manure analysis. For instance some
analysis reports nutrients in a weight per volume measure (e.g. pounds per thousand gallons) while some analysis is
provided on a weight per weight basis (e.g. pounds per ton). Calibration of liquid tanker spreaders can be done by
weighing a load or knowing the capacity (volume) of the spreader as specified by the manufacturer. Conversion

between volume and weight may be done by determining the manure density.

By knowing the spreader capacity, distance traveled to empty the spreader, and width of spread pattern (or distance
you move laterally with each pass through the field), a fairly simple estimate of application rate can be made. This
should be repeated several times to determine an average application rate each manure source. The speed of the
tractor can be varied to adjust the application rate to achieve the planned application rate(s). The general procedure
for calibrating a liquid manure tanker spreader is illustrated in the following file Liquid Spreader Calibration

(/mediawiki/files/5/53/Liquid Spreader Calibration.pdf) .

Hose drag type systems are calibrated by measuring tractor speed, flow rate of the manure through the system and
effective width (distance between passes). These factors allow conversion to volume of manure over area applied,

e.g. gallons per acre.

ure+manage

t



a. T Recommended ™ "ucational

t @ 2 Resources
1 L E o Lesson 36 Calibrating Manure Application
: - ipment (/mediawiki/fil ES a6.pd

Record time (1), sec.to
travel distance (L) 1.

from the Livestock and Poultry
Environmental Stewardship (LPES)
Curriculum offers an overview of the different
equipment used to land apply animal manure.

e Calibrating Liquid Tank Manure
Applicators

Calibration of hose-drag (drag-hose) equipment requires measurement of
(a.) tractor speed, (b.) spread width (We in illustration) and (c.) flow
through the hose.

(http://www.extension.jastate.edu/Publications/PM1048.pdf) , Towa State University Extension provides a step-by-

step guide to calibration based upon load size and application area.
o ibration Procedures for Semi-Solid 1 lication Equipment — - ethod

(http://www.bae. nesu. edu/programs/extension gmgggm-cal /ag-553-5.pdf) , North Carolina Cooperative Extension is

similar to the previous publication but provides a field sheet that incorporates speed and other equipment
settings.

. Eiel@ Cﬂibr@tion Progdures fgr Hose-Drag Wastewater Ap];]jcation Equipment

nsion/publicat/w , North Carolina Cooperative Extension
shows how to ﬁeld cahbrate both boom-type and 1ncorporat10n type 11qu1d spreaders that use a hose-drag

type system.

Author: Garry Grabow, North Carolina State University Reviewers: Marsha Mathews, University of California-
Davis, Rick Koelsch, University of Nebraska, Doug Beegle, Pennsylvania State University

Browse related Articles by tag: animal manure mana nt (http://www.extension.org/cate i ure management

, manure handli nd stor http://www.extension.or t anure handling and storage) , manure nutrients

http: //www.extensi rg/cate manure nutrients) , liguid manure (http://www.extension.org/categorv/liguid manure) ,

manure application / fwww. n. rv/manure application) , manure equipment calibration
ttp://www.extension.or e u u' ment calibration

This resource area was created by the: Animal Manure Man

poultry-environmental-learning-center) community

These resources are brought to you by the Cooperative Extension System and your Local Institution. eXtension provides objective and
research-based information and learning opportunities that help people improve their lives. eXtension is an educational partnership
of 74 universities in the United States.

© 2011 eXtension. All rights reserved.

View this page: http://www.extension.org/pages/16064/calibrating-liquid-manure-application-equipment
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