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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

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

Soil Survey Area: Tillamook County, Oregon
Survey Area Data: Version 12, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 28, 2020—Jun 
22, 2020

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

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

74A Nehalem silt loam, 0 to 3 
percent slopes

54.2 54.7%

89A Udifluvents-Riverwash-Water 
complex, 0 to 3 percent 
slopes

6.2 6.2%

90A Yachats very fine sandy loam, 0 
to 3 percent slopes

38.5 38.9%

W Water 0.2 0.2%

Totals for Area of Interest 99.1 100.0%

Map Unit Descriptions
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 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.
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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 pattern 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 
material and support little or no vegetation. Rock outcrop is an example.
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Tillamook County, Oregon

74A—Nehalem silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 27z5
Elevation: 10 to 200 feet
Mean annual precipitation: 80 to 100 inches
Mean annual air temperature: 49 to 52 degrees F
Frost-free period: 160 to 260 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Nehalem, occasional flooding, and similar soils: 80 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Nehalem, Occasional Flooding

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous and sedimentary rock

Typical profile
Ap - 0 to 9 inches: silt loam
A - 9 to 16 inches: silt loam
Bw - 16 to 48 inches: silt loam
BC - 48 to 60 inches: silt loam

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): Moderately high to high 

(0.20 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: OccasionalNone
Frequency of ponding: None
Available water capacity: High (about 11.6 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: B
Forage suitability group: Well Drained <15% Slopes (G004AY014OR)
Other vegetative classification: Well Drained <15% Slopes (G004AY014OR), 

Sitka spruce/salmonberry-wet (903)
Hydric soil rating: No

Minor Components

Brenner
Percent of map unit: 3 percent

Custom Soil Resource Report
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Landform: Depressions on flood plains
Other vegetative classification: Poorly Drained (G004AY018OR)
Hydric soil rating: Yes

89A—Udifluvents-Riverwash-Water complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2815
Elevation: 20 to 100 feet
Mean annual precipitation: 80 to 100 inches
Mean annual air temperature: 49 to 52 degrees F
Frost-free period: 160 to 260 days
Farmland classification: Not prime farmland

Map Unit Composition
Udifluvents and similar soils: 40 percent
Riverwash: 30 percent
Water: 25 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Udifluvents

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous and sedimentary rock

Typical profile
A - 0 to 7 inches: fine sandy loam
C1 - 7 to 38 inches: sandy loam
C2 - 38 to 60 inches: loamy fine sand

Properties and qualities
Slope: 0 to 3 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 to very high (1.98 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water capacity: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A
Other vegetative classification: Sitka spruce/wet non-forest (991)
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Hydric soil rating: No

Description of Riverwash

Setting
Landform: Flood plains

Typical profile
- 0 to 60 inches: stratified sand to gravel

Properties and qualities
Slope: 0 to 3 percent
Depth to water table: About 0 to 24 inches
Frequency of flooding: FrequentNone

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: Yes

Minor Components

Fluvaquents
Percent of map unit: 5 percent
Landform: Depressions on flood plains
Hydric soil rating: Yes

90A—Yachats very fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2816
Elevation: 10 to 200 feet
Mean annual precipitation: 80 to 100 inches
Mean annual air temperature: 49 to 52 degrees F
Frost-free period: 160 to 260 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Yachats and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Yachats

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous and sedimentary rock

Custom Soil Resource Report
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Typical profile
Ap - 0 to 9 inches: very fine sandy loam
A - 9 to 19 inches: loam
C1 - 19 to 39 inches: fine sandy loam
C2 - 39 to 54 inches: fine sandy loam
C3 - 54 to 60 inches: very fine sandy loam

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): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water capacity: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B
Forage suitability group: Well Drained <15% Slopes (G004AY014OR)
Other vegetative classification: Well Drained <15% Slopes (G004AY014OR), 

Sitka spruce/salmonberry-wet (903)
Hydric soil rating: No

Minor Components

Brenner
Percent of map unit: 5 percent
Landform: Depressions on flood plains
Other vegetative classification: Poorly Drained (G004AY018OR)
Hydric soil rating: Yes

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

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

Soil Survey Area: Tillamook County, Oregon
Survey Area Data: Version 12, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 28, 2020—Jun 
22, 2020

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

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

20D Klootchie-Necanicum complex, 
5 to 30 percent slopes

3.2 14.6%

89A Udifluvents-Riverwash-Water 
complex, 0 to 3 percent 
slopes

0.7 3.3%

90A Yachats very fine sandy loam, 0 
to 3 percent slopes

6.9 31.0%

93B Gauldy complex, 0 to 5 percent 
slopes

5.1 23.2%

170A Logsden silt loam, 0 to 3 
percent slopes

6.1 27.8%

Totals for Area of Interest 22.1 100.0%

Map Unit Descriptions
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 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 
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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 pattern 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 
material and support little or no vegetation. Rock outcrop is an example.
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Tillamook County, Oregon

20D—Klootchie-Necanicum complex, 5 to 30 percent slopes

Map Unit Setting
National map unit symbol: 27xq
Elevation: 50 to 1,800 feet
Mean annual precipitation: 80 to 110 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 120 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Klootchie and similar soils: 60 percent
Necanicum and similar soils: 25 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Klootchie

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Summit, toeslope
Landform position (three-dimensional): Mountaintop, mountainbase
Down-slope shape: Concave
Across-slope shape: Concave, linear
Parent material: Colluvium and residuum derived from igneous rock and tuff

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A1 - 1 to 9 inches: medial silt loam
A2 - 9 to 19 inches: medial silt loam
Bw1 - 19 to 44 inches: medial silty clay loam
Bw2 - 44 to 68 inches: medial silty clay loam

Properties and qualities
Slope: 5 to 30 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 to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very high (about 19.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Other vegetative classification: Sitka spruce/salmonberry-wet (903)
Hydric soil rating: No

Description of Necanicum

Setting
Landform: Mountain slopes
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Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Mountaintop, mountainbase
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Colluvium derived from igneous rock and tuff

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A1 - 1 to 10 inches: very gravelly medial loam
A2 - 10 to 18 inches: very gravelly medial loam
Bw1 - 18 to 27 inches: very gravelly medial loam
Bw2 - 27 to 49 inches: extremely cobbly medial loam
Bw3 - 49 to 71 inches: extremely cobbly medial loam

Properties and qualities
Slope: 5 to 30 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 to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Moderate (about 7.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Other vegetative classification: Sitka spruce/salmonberry-wet (903)
Hydric soil rating: No

89A—Udifluvents-Riverwash-Water complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2815
Elevation: 20 to 100 feet
Mean annual precipitation: 80 to 100 inches
Mean annual air temperature: 49 to 52 degrees F
Frost-free period: 160 to 260 days
Farmland classification: Not prime farmland

Map Unit Composition
Udifluvents and similar soils: 40 percent
Riverwash: 30 percent
Water: 25 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.
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Description of Udifluvents

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous and sedimentary rock

Typical profile
A - 0 to 7 inches: fine sandy loam
C1 - 7 to 38 inches: sandy loam
C2 - 38 to 60 inches: loamy fine sand

Properties and qualities
Slope: 0 to 3 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 to very high (1.98 

to 19.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water capacity: Moderate (about 6.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A
Other vegetative classification: Sitka spruce/wet non-forest (991)
Hydric soil rating: No

Description of Riverwash

Setting
Landform: Flood plains

Typical profile
- 0 to 60 inches: stratified sand to gravel

Properties and qualities
Slope: 0 to 3 percent
Depth to water table: About 0 to 24 inches
Frequency of flooding: FrequentNone

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: Yes

Minor Components

Fluvaquents
Percent of map unit: 5 percent
Landform: Depressions on flood plains
Hydric soil rating: Yes
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90A—Yachats very fine sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2816
Elevation: 10 to 200 feet
Mean annual precipitation: 80 to 100 inches
Mean annual air temperature: 49 to 52 degrees F
Frost-free period: 160 to 260 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Yachats and similar soils: 85 percent
Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Yachats

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium derived from igneous and sedimentary rock

Typical profile
Ap - 0 to 9 inches: very fine sandy loam
A - 9 to 19 inches: loam
C1 - 19 to 39 inches: fine sandy loam
C2 - 39 to 54 inches: fine sandy loam
C3 - 54 to 60 inches: very fine sandy loam

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): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: FrequentNone
Frequency of ponding: None
Available water capacity: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B
Forage suitability group: Well Drained <15% Slopes (G004AY014OR)
Other vegetative classification: Well Drained <15% Slopes (G004AY014OR), 

Sitka spruce/salmonberry-wet (903)
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Hydric soil rating: No

Minor Components

Brenner
Percent of map unit: 5 percent
Landform: Depressions on flood plains
Other vegetative classification: Poorly Drained (G004AY018OR)
Hydric soil rating: Yes

93B—Gauldy complex, 0 to 5 percent slopes

Map Unit Setting
National map unit symbol: 1jxw4
Elevation: 10 to 400 feet
Mean annual precipitation: 80 to 100 inches
Mean annual air temperature: 49 to 52 degrees F
Frost-free period: 160 to 260 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Gauldy, occasional flooding, and similar soils: 50 percent
Gauldy, rare flooding, and similar soils: 35 percent
Minor components: 10 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Gauldy, Occasional Flooding

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Alluvium derived from igneous and sedimentary rock

Typical profile
Ap - 0 to 10 inches: loam
Bw - 10 to 26 inches: gravelly loam
2C1 - 26 to 38 inches: extremely gravelly loamy coarse sand
2C2 - 38 to 55 inches: loamy fine sand
2C3 - 55 to 60 inches: extremely gravelly fine sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: 20 to 30 inches to strongly contrasting textural 

stratification
Drainage class: Somewhat 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: OccasionalNone
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Frequency of ponding: None
Available water capacity: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A
Forage suitability group: Somewhat Excessively Drained (G004AY012OR)
Other vegetative classification: Somewhat Excessively Drained (G004AY012OR), 

Sitka spruce/salmonberry-wet (903)
Hydric soil rating: No

Description of Gauldy, Rare Flooding

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

Typical profile
Ap - 0 to 10 inches: loam
Bw - 10 to 26 inches: gravelly loam
2C1 - 26 to 38 inches: extremely gravelly loamy coarse sand
2C2 - 38 to 55 inches: loamy fine sand
2C3 - 55 to 60 inches: extremely gravelly fine sand

Properties and qualities
Slope: 0 to 5 percent
Depth to restrictive feature: 20 to 30 inches to strongly contrasting textural 

stratification
Drainage class: Somewhat 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: RareNone
Frequency of ponding: None
Available water capacity: Low (about 3.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: A
Forage suitability group: Somewhat Excessively Drained (G004AY012OR)
Other vegetative classification: Somewhat Excessively Drained (G004AY012OR), 

Sitka spruce/salmonberry-wet (903)
Hydric soil rating: No

Minor Components

Brenner
Percent of map unit: 10 percent
Landform: Stream terraces
Other vegetative classification: Poorly Drained (G004AY018OR)
Hydric soil rating: Yes
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170A—Logsden silt loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 27zd
Elevation: 20 to 200 feet
Mean annual precipitation: 80 to 100 inches
Mean annual air temperature: 49 to 52 degrees F
Frost-free period: 160 to 260 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Logsden and similar soils: 85 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Logsden

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

Typical profile
Ap - 0 to 8 inches: silt loam
A - 8 to 17 inches: silt loam
Bw1 - 17 to 37 inches: silty clay loam
Bw2 - 37 to 60 inches: silty clay loam

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): Moderately high to high 

(0.20 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: RareNone
Frequency of ponding: None
Available water capacity: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): 2c
Land capability classification (nonirrigated): 2c
Hydrologic Soil Group: B
Forage suitability group: Well Drained <15% Slopes (G004AY014OR)
Other vegetative classification: Well Drained <15% Slopes (G004AY014OR), 

Sitka spruce/salmonberry-wet (903)
Hydric soil rating: No
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Minor Components

Brenner
Percent of map unit: 2 percent
Landform: Depressions on flood plains
Other vegetative classification: Poorly Drained (G004AY018OR)
Hydric soil rating: Yes
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

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

Soil Survey Area: Tillamook County, Oregon
Survey Area Data: Version 12, Jun 11, 2020

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: May 28, 2020—Jun 
22, 2020

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

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

37D Templeton-Skipanon complex, 5 
to 30 percent slopes

9.0 44.9%

56C Wolfer medial silt loam, 3 to 15 
percent slopes

11.1 55.1%

Totals for Area of Interest 20.1 100.0%

Map Unit Descriptions
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 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, 
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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 pattern 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 
material and support little or no vegetation. Rock outcrop is an example.
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Tillamook County, Oregon

37D—Templeton-Skipanon complex, 5 to 30 percent slopes

Map Unit Setting
National map unit symbol: 27wb
Elevation: 50 to 1,500 feet
Mean annual precipitation: 80 to 110 inches
Mean annual air temperature: 46 to 52 degrees F
Frost-free period: 120 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Templeton and similar soils: 45 percent
Skipanon and similar soils: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Templeton

Setting
Landform: Hillslopes, mountain slopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Mountainbase, mountaintop, base slope, 

interfluve
Down-slope shape: Convex, linear
Across-slope shape: Convex, linear
Parent material: Colluvium and residuum derived from sedimentary rock

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A - 2 to 15 inches: medial silt loam
Bw1 - 15 to 28 inches: silty clay loam
Bw2 - 28 to 43 inches: silty clay loam
Bw3 - 43 to 54 inches: silty clay loam
Bw4 - 54 to 59 inches: paragravelly silty clay loam
Cr - 59 to 69 inches: weathered bedrock

Properties and qualities
Slope: 5 to 30 percent
Depth to restrictive feature: 40 to 60 inches to paralithic bedrock
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very high (about 14.9 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Other vegetative classification: Sitka spruce/salmonberry-wet (903)
Hydric soil rating: No
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Description of Skipanon

Setting
Landform: Hillslopes, mountain slopes
Landform position (two-dimensional): Toeslope, summit
Landform position (three-dimensional): Mountainbase, mountaintop, interfluve, 

base slope
Down-slope shape: Linear, concave
Across-slope shape: Convex, concave
Parent material: Mass movement deposits derived from a mixture of igneous and 

sedimentary rock types overlying sedimentary rock

Typical profile
Oi - 0 to 2 inches: slightly decomposed plant material
A1 - 2 to 7 inches: gravelly medial silt loam
A2 - 7 to 15 inches: gravelly silt loam
Bw1 - 15 to 29 inches: gravelly clay loam
Bw2 - 29 to 44 inches: gravelly clay loam
C - 44 to 62 inches: paragravelly clay loam

Properties and qualities
Slope: 5 to 30 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 to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: High (about 10.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
Other vegetative classification: Sitka spruce/salmonberry-wet (903)
Hydric soil rating: No

56C—Wolfer medial silt loam, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: sws3
Elevation: 20 to 250 feet
Mean annual precipitation: 80 to 100 inches
Mean annual air temperature: 49 to 52 degrees F
Frost-free period: 160 to 260 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Wolfer and similar soils: 85 percent
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Minor components: 5 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Wolfer

Setting
Landform: Stream terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty alluvium overlying sandy and gravelly alluvium derived from 

igneous rock

Typical profile
Ap - 0 to 8 inches: medial silt loam
A - 8 to 14 inches: medial silt loam
AB - 14 to 22 inches: medial silt loam
Bw - 22 to 35 inches: medial silty clay loam
2C - 35 to 60 inches: extremely gravelly loam

Properties and qualities
Slope: 3 to 15 percent
Depth to restrictive feature: 24 to 36 inches to strongly contrasting textural 

stratification
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water capacity: Very high (about 12.3 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: B
Forage suitability group: Well Drained <15% Slopes (G004AY014OR)
Other vegetative classification: Well Drained <15% Slopes (G004AY014OR), 

Sitka spruce/oxalis, swordfern-moist (902)
Hydric soil rating: No

Minor Components

Hebo
Percent of map unit: 5 percent
Landform: Depressions on stream terraces
Other vegetative classification: Poorly Drained (G004AY018OR)
Hydric soil rating: Yes
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U.S. Department of Agriculture

Natural Resources Conservation Service
ANIMAL WASTE MANAGEMENT WORKSHEET

Version HRv3.3

 

STATE: OREGON

LIMITATIONS:

WORKSHEET TABS:

ReadMe

Inventory

Production

Storage

Application

Utilization

Nutrient Budget

SPWK10A-7

INPUT & OUTPUT:

DESIGN USE:

Input cells will be shaded gray with red text/numbers. Output cells will be formatted with blue text/numbers with 

white background. Cells where data is inserted, from a database, will be black text/numbers with white background. 

Cells will be formatted the same as input cells where cells contain data from a database that can be changed by the user.  

Errors will be indicated with red text that says ERROR on a white background.

Spreadsheet documentation for all information regarding the use of this spreadsheet.

Start with this tab to inpute all of the inventory information for the client and their operation.  The 

Animal Feeding Operation Inventory Worksheet in Agronomy Technical Note 20 can be used to 

record data collected in the field and/or from interviews with the client. 

This worksheet will display monthly volumes of liquids and solids produced from the operation.  

Daily and monthly nutrient production from the operation are also displayed.  The information 

displayed on this worksheet is for use in planning and is used for computations made in other 

worksheets.  No inputs are required on this worksheet.

The type of storage facility for solids and liquids can be selected and sized based on the number of 

days of storage desired using this worksheet. 

This design aid has been developed for planning animal waste management systems.  The following NRCS Practice Standards for 

Oregon were used to develop the design aid; 

                                                                                                  (PC) 313, Waste Storage Facility

                                                                                                  (PC) 590, Nutrient Management

                                                                                                  (PC) 633, Waste Utilization  

Job Approval Class for each practice are to be determined and appropriate reviews requested as needed.  This design aid 

does not address the structural design of waste storage structures but provides storage volumes needed in accordance 

with (PC) 313, Waste Storage Facility design criteria.  Additional documentation is needed to meet the requirements of 

(PC) 590, Nutrient Management and (PC) 633, Waste Utilization.  This spreadsheet is a read only file and should be 

saved to a new filename before use.

This worksheet allows the user to determine the amounts of nutrients from liquid manure to be 

applied based on "Big Gun" travel rates and set times and for tank wagons based on travel length and 

spread width.  The worksheet also allows the user to compute the amounts of nutrients from solid 

manure to be applied based on travel lengths and spread width of tractor spreader equipment.

This worksheet allows the user to determine the approximate amount of nutrients lost during storage, 

application, and denitrification.  The worksheet also allows the user to determine what crops the 

manure is to be applied to and the amount of manure to apply based on the nutrient application 

desired.   The worksheet also computes a nutrient balance based on available acres and crop uptake of 

nutrients.

This worksheet allows the user to document a nutrient budget based on soil test information and 

recommended nutrient application rates from fertilizer guidesheets and other nutrient management 

reference material.

This worksheet allows the user to determine the recommended storage period to use when sizing 

waste storage facilities. The calculated storage period is based on the weather station data and crop 

data entered on the Inventory worksheet and the adjustment factors entered by the user.
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U.S. Department of Agriculture
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ANIMAL WASTE MANAGEMENT WORKSHEET
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STATE: OREGON

QUESTIONS:

Developed by: Bruce D. Wilson, Professional Engineer, Keizer, Oregon

Version of spreadsheet: Version HR3.3  October 2007

RESOURCE DATA:

Data to Collect:

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

>>

OTHER DESIGN RESOURCES:

Roofed and unroofed areas that contribute rainwater to storage facilities.

Dimensions of existing solids & liquid storage facilities.

Solids separation system planned and efficiency of system.

Geologic considerations which will effect the planned storage structure such as shallow bedrock, 

unsuitable soils, coarse gravel subsoil, slide areas, wetlands, sharp breaks in slope, floodplains, etc.

Water use that contributes gray water to storage facility, e.g. milkhouse washwater.

Planned location of storage facility.

Clients desired solid and liquid storage time.

Roofed areas that are guttered or drain clean water away from storage facilities.

NRCS Standards and Specifications that are applicable to the development of agricultural waste management systems to 

address site specific resource problems can be found in conservation system guidesheets (CSG) which are located on the 

NRCS eFOTG website for Oregon at http://www.nrcs.usda.gov/technical/efotg/.

Location of domestic wells, streams, lakes and other sensitive water bodies.

Climatic station to use to retrieve needed climatic data.

Topographic information from surveys or USGS Quadrangle maps or other maps or photos.

Property lines and ownership considerations that may effect location of planned facilities.

Other computer programs and spreadsheet design aids that might assist you in developing specific design information for 

planned facilities can be found on the Oregon NRCS website at 

http://www.or.nrcs.usda.gov/technical/engineering/engineering.html.  If you have not had training and/or experience 

with the use of computer programs and spreadsheet design aids, you should contact the appropriate NRCS basin or state 

office technical staff for assistance before attempting to use them.

For additional information on wastewater production from confined animal facilities and other manure management 

issues, refer to the Oregon State University Extension homepage for publications at 

http://extension.oregonstate.edu/catalog/.

Standard drawings and forms associated with the design of waste management systems can be found in the Oregon 

NRCS Standard Drawings and Forms Catalog and on the Oregon NRCS website at 

http://www.or.nrcs.usda.gov/technical/engineering/engineering.html.  Use of standard drawings requires appropriate 

review of foundation and site conditions before they are used for a final design and should be approved by someone with 

appropriate job approval authority.

Description of livestock, number to utilize facility, average weight, dates confined, and dates animals 

grazed for current and planned operation.  If the operation is a dairy then include the average daily 

milk production per cow in pounds.

NRCS National Engineering Handbook, Part 652, Irrigation Guide

A field visit is required to obtain physical information about the site and interview the landowner/operator.  The Animal 

Feeding Operation Inventory Worksheet in Agronomy Technical Note 20 can be used to record data collected in the field 

and/or from interviews with the client.  The use of some kind of photo base to make notes on is recommended.

Type of bedding &volume used per day.

Practice Planning and Design Guide for practice standard 313, Waste Storage Facility.

Clients name, address, phone number, facsimile number, and email.

Type of operation(Dairy, Beef, Swine, Poultry, etc)

Nutrient Management Jobsheet for practice standard 590, Nutrient Management.

NRCS National Engineering Handbook, Part 651, Agricultural Waste Management Field Handbook (AWMFH)

If a cell contains a red triangle in the upper right corner, simply passing the cursor over the cell will reveal references 

used in the development of the worksheet.  See Reference Material cell above for an example.

REFERENCE MATERIAL:

In addition to the applicable NRCS Practice Codes listed under DESIGN USE and OTHER DESIGN RESOURCES;

Manure application rates for forage production, EM8585, OSU Extension Service, July 2007

Direct all questions regarding this design aid to your Basin Engineer. If the Basin Engineer is not 

available, contact the person who developed this design aid.
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PRINT & PROTECTION:

Each individual spreadsheet (tab) within this Excel Design Aid is set to print with enough margin to fit on 8 1/2 x 11 

paper. All pages are designed to print on HP Deskjet and Lazerjet printers.  All worksheets are protected so the formulas 

and certain text cannot be edited. Contact the NRCS Oregon State Office with any requests for changes to the ORAWM 

Design Aid. 
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ANIMAL WASTE MANAGEMENT SYSTEM INVENTORY

ANIMAL INVENTORY
Milk Production in Pounds/Cow/Day= 62

Number Average Animal Nutrient Production Annual

of Weight Units (lbs./day/1000 lb. Animal Unit) (lbs./day) Manure Days Days

Type of Animal Animals (lbs.) (1,000 lb.) N P K N P K CF/D/AU Confined Grazed

2 110 1,200 132.0 0.68 0.12 0.31 90.29 15.28 41.38 1.65 206 159

4 26 1,200 31.2 0.33 0.07 0.17 10.30 2.18 5.30 0.92 365 0

3 56 950 53.2 0.81 0.14 0.47 43.02 7.20 24.77 1.84 206 159

4 14 950 13.3 0.33 0.07 0.17 4.39 0.93 2.26 0.92 365 0

1            

1            

1            

1            

1            

1           

Totals/Averages- 206 1,075 229.7 0.64 0.11 0.32 148.0 25.6 73.7 1.6

GRAZING PERIOD
Percent of Month and Number of Animals Grazing

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

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

110 110 110 110 110 110 110 110 110 110 110 110 686

0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

26 26 26 26 26 26 26 26 26 26 26 26 0

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

56 56 56 56 56 56 56 56 56 56 56 56 277

0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

14 14 14 14 14 14 14 14 14 14 14 14 0

0

0

0

0

0

0

Total AUM's Available> 0 0 0 0 0 0 0 0 0 0 0 0 0

Total AUM's Needed>>> 93 0 0 0 0 93 130 130 130 130 130 130 963

Total AUM's>>>>>>>>>> -93 0 0 0 0 -93 -130 -130 -130 -130 -130 -130 -963

MILKER (Holstein)

MILKER (DRY)

MILKER (Jersey)

MILKER (DRY)

Roads End Dairy

Rebecca Rudd
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Roads End Dairy

Rebecca Rudd

WEATHER STATION AREAS CONTRIBUTING RUNOFF TO LIQUID STORAGE FACILITY

25Yr-24Hr 6.00 Lot Runoff Factors as Area in SF

Monthly Average a Percent of Monthly Paved Lot Area >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>

 in Inches Precipitation Is paved lot scraped daily? (Y/N) 2

Month Precipitation Evaporation Paved Unpaved Unpaved Lot Area >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 0

October 7.16 1.42 50% 20% Roof Area >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 0

November 13.71 0.75 60% 25% Surface Area of Silage Storage Facility>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

December 13.94 0.60 60% 25% Does Silage Seepage  Drain to Storage Facility? (Y/N) 2

January 13.09 0.48 60% 25% Total Runoff Area Contributing to Liquid Storage Facility>>>>>>>>>>>>>>> 0

February 10.79 0.78 50% 25%

March 9.90 1.26 45% 15% WATER USE THAT ENTERS LIQUID STORAGE FACILITY

April 6.81 1.90 40% 15%

May 4.84 3.22 40% 10%

June 3.41 3.40 35% 10%

July 1.64 3.91 30% 0% Animal Washwater 150.0 2 0.03 9 1.2

August 1.42 3.52 40% 10% 2 675.00 1350 180.5

September 3.68 2.54 45% 15% Flushwater 0 0.00 0 0.0

Annual 90.39 23.78 Miscellaneous 2 25.00 50 6.7

Total>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 1409 188.4

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

CROP DATA

Nitrogen Phosphorous Potassium

N P2O5 K2O

Main 1,2,3,4 39.2 26 30% Ton 20.00           384 110 289

Main 5,8 17.0 26 30% Ton 20.00           384 110 289

Main 6,7,9,10,11,12 20.4 24 30% Ton 15.00           216 72 206

B1,B2 14.7 26 30% Ton 20.00           384 110 289

G1,G2,G3 14.0 26 30% Ton 20.00           384 110 289

1     

1     

1     

1     

1     

0

0

Number of 

Animals

 Number of 

Washes per 

Day 

Gallons of 

Water Used 

per Wash-Day

Total Water 

Use per Day, 

Gallons

Total Water 

Use per Day, 

Cubic Feet

CropField Number Acres Target Yield

Nutrients Removed in Pounds per Acre

Type of Water Use

Equipment Wash

Percent 

Dry Matter

(DM) Yield Units

Description of Runoff Area

34
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Roads End Dairy

Rebecca Rudd

BEDDING VOLUME
Amount Total Total

Unit Weight Needed Volume Volume Weight

Type of Animal Lbs/CF Lbs/Day/AU CF/Day/AU CF/Day Lbs/Day

3 7 12.00 3.10 0.26 34 409

2 7 12.00 12.40 1.03 32 387

3 7 12.00 3.10 0.26 14 165

2 7 12.00 12.40 1.03 14 165

1 1   

1 1   

1 1     

1 1     

1 1   

1 1     

SOLIDS SEPARATION FACTOR

Volume of Volume of Volume of Volume of Accumulated Density of Weight of 

Separation Solids Solids in Manure in Manure in Sludge in Separated Separated

Factor Separated Liquids Liquids Solids Storage Solids Solids

Type of Animal Type of Separator % CF/Day CF/Day CF/Day CF/Day CF/Day Lbs/CF Lbs/Day

7.00 25% 63 189 163 54 93 36 2,263

7.00 25% 15 46 22 7 6 36 548

7.00 25% 28 84 74 25 64 36 1,006

7.00 25% 6 19 9 3 2 36 234

1.00       

1.00       

1.00        

1.00       

1.00       

1.00       

Total Solids>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>113 338 267 89 165 4,051

 

MILKER (Holstein)

 

 

MILKER (DRY)

MILKER (Jersey)

MILKER (DRY)

 

 

 

MILKER (DRY)

MILKER (Jersey)

MILKER (DRY)

MILKER (Holstein)

Type of Bedding Facility Bedding Material
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ANIMAL WASTE MANAGEMENT SYSTEM PRODUCTION

MONTHLY VOLUMES

Paved Unpaved Silage Pit

Roof Area Slab Area Lot Area Surface Facility

Square Feet Square Feet Square Feet Area, SF Water Use Solids Liquids

Month 0 0 0 0 Cubic Feet Cubic Feet Cubic Feet Cubic Feet Pounds Cubic Feet Pounds Cubic Feet Pounds Cubic Feet Cubic Feet

October 0 0 0 0 5,839 767 5,390 2,167 26,005 2,081 74,918 6,243 224,754 2,081 16,700

November 0 0 0 0 5,651 1,342 9,347 2,815 33,778 3,376 121,533 10,128 364,600 3,376 24,063

December 0 0 0 0 5,839 1,387 9,659 2,909 34,904 3,488 125,584 10,465 376,753 3,488 24,589

January 0 0 0 0 5,839 1,387 9,659 2,909 34,904 3,488 125,584 10,465 376,753 3,488 24,589

February 0 0 0 0 5,274 1,252 8,724 2,627 31,526 3,151 113,431 9,453 340,293 3,151 23,011

March 0 0 0 0 5,839 767 5,390 2,167 26,005 2,081 74,918 6,243 224,754 2,081 16,700

April 0 0 0 0 5,651 502 3,564 1,810 21,721 1,469 52,888 4,407 158,665 1,469 13,210

May 0 0 0 0 5,839 519 3,683 1,870 22,445 1,518 54,651 4,554 163,954 1,518 13,545

June 0 0 0 0 5,651 502 3,564 1,810 21,721 1,469 52,888 4,407 158,665 1,469 13,210

July 0 0 0 0 5,839 519 3,683 1,870 22,445 1,518 54,651 4,554 163,954 1,518 13,545

August 0 0 0 0 5,839 519 3,683 1,870 22,445 1,518 54,651 4,554 163,954 1,518 13,545

September 0 0 0 0 5,651 502 3,564 1,810 21,721 1,469 52,888 4,407 158,665 1,469 13,210

Annual 0 0 0 0 68,755 9,965 69,910 26,635 319,618 26,627 958,589 79,882 2,875,766 26,627 209,917

DAILY NUTRIENT PRODUCTION

Pounds/Day of Nutrients from Pounds/Day of Nutrients from Pounds/Day of Nutrients from

LIQUIDS SOLIDS GRAZING

Type of Animal N P2O5 K2O N P2O5 K2O N P2O5 K2O

MILKER (Holstein) 67.72 26.25 37.40 22.57 8.75 12.47 90.29 35.00 49.86

MILKER (DRY) 7.72 3.75 4.79 2.57 1.25 1.60 0.00 0.00 0.00

MILKER (Jersey) 32.26 12.37 22.38 10.75 4.12 7.46 43.02 16.49 29.84

MILKER (DRY) 3.29 1.60 2.04 1.10 0.53 0.68 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Bedding Solids Separated Solids in Liquids

Total

Solids

0

Roads End Dairy
Rebecca Rudd

Runoff in Cubic Feet

Total Liquids

Manure
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ANIMAL WASTE MANAGEMENT SYSTEM PRODUCTION

0

Roads End Dairy
Rebecca Rudd

MONTHLY NUTRIENT PRODUCTION

Pounds of Nutrients from Pounds of Nutrients from Pounds of Nutrients from Pounds of Nutrients going Total Pounds of Nutrients from

LIQUIDS SOLIDS GRAZING OFF-FARM ALL SOURCES

Month N P2O5 K2O N P2O5 K2O N P2O5 K2O N P2O5 K2O N P2O5 K2O

October 1,891 764 1,139 630 255 380 2,066 798 1,235 0 0 0 4,588 1,817 2,753

November 3,330 1,319 1,998 1,110 440 666 0 0 0 0 0 0 4,440 1,759 2,665

December 3,441 1,363 2,065 1,147 454 688 0 0 0 0 0 0 4,588 1,817 2,753

January 3,441 1,363 2,065 1,147 454 688 0 0 0 0 0 0 4,588 1,817 2,753

February 3,108 1,231 1,865 1,036 410 622 0 0 0 0 0 0 4,144 1,641 2,487

March 1,891 764 1,139 630 255 380 2,066 798 1,235 0 0 0 4,588 1,817 2,753

April 1,230 508 743 410 169 248 2,799 1,081 1,674 0 0 0 4,440 1,759 2,665

May 1,271 525 768 424 175 256 2,893 1,117 1,730 0 0 0 4,588 1,817 2,753

June 1,230 508 743 410 169 248 2,799 1,081 1,674 0 0 0 4,440 1,759 2,665

July 1,271 525 768 424 175 256 2,893 1,117 1,730 0 0 0 4,588 1,817 2,753

August 1,271 525 768 424 175 256 2,893 1,117 1,730 0 0 0 4,588 1,817 2,753

September 1,230 508 743 410 169 248 2,799 1,081 1,674 0 0 0 4,440 1,759 2,665

Annual 24,606 9,904 14,804 8,202 3,301 4,935 21,209 8,191 12,681 0 0 0 54,017 21,397 32,420
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ANIMAL WASTE MANAGEMENT SYSTEM STORAGE

SOLIDS STACKING FACILITY MONTHLY SOLIDS VOLUME STACKED IN FACILITY

Solids Normal

Number Manure Bedding to Store Runoff

Solids Storage Facility Parameters Value Month of Days CF CF CF CF

Storage Period, Days= 137 October 31 1539 542 1,041 0

Stacking Width, W in Feet= 35 November 30 2672 704 1,688 0

Stacking Height, H in Feet= 6.00 December 31 2761 727 1,744 0

Wall Height, h in Feet= 6.00 January 31 2761 727 1,744 0

Stack Side Slope (X:1)= 1.00 February 28 2494 657 1,575 0

Existing Storage, Cubic Feet= 0 March 31 1539 542 1,041 0

Surface Area of Existing Storage, SF= 0 April 30 1017 453 735 0

25 Year-24 Hour Storm Runoff, CF= 0 May 31 1050 468 759 0

Volume Needed, Cubic Feet= 7,341 June 30 1017 453 735 0

Design Volume, Cubic Feet= 7,350 July 31 1050 468 759 0

Is Facility Covered? 1 August 31 1050 468 759 0

September 30 1017 453 735 0

Annual 365 19,969 6,659 13,314 0

Computed Values Rain, In Evap, In Runoff Vol Solids

Total Volume of Solids to Store= 7,341 7.16 1.42 0 1,041

Stacking Length, L in Feet= 38.0 13.71 0.75 0 1,688

Surface Area Draining to LSF, SF= 0 13.94 0.6 0 1,744

13.09 0.48 0 1,744

10.79 0.78 0 1,575

9.9 1.26 0 1,041

6.81 1.9 0 735

4.84 3.22 0 759

3.41 3.4 0 735

1.64 3.91 0 759

1.42 3.52 0 759

3.68 2.54 0 735

7.16 1.42 0 1,041

13.71 0.75 0 1,688

13.94 0.6 0 1,744

13.09 0.48 0 1,744

10.79 0.78 0 1,575

9.9 1.26 0 1,041

6.81 1.9 0 735

4.84 3.22 0 759

3.41 3.4 0 735

1.64 3.91 0 759

1.42 3.52 0 759

3.68 2.54 0 735

Roads End Dairy
Rebecca Rudd 0

Width, W =                     Feet

Length, L =                     Feet

Wall Height, h =                 Feet

1 Stack Height, H =                 Feet

Volume of Solids to Store =                          Cubic Feet

Storage Period =                          Days137

6

1
6

7341

38

35

 



U.S. Department of Agriculture

Natural Resources Conservation Service
ANIMAL WASTE MANAGEMENT WORKSHEET

Version HRv3.3

 

STATE: OREGON

CLIENT:

ASSISTED BY: CHECKED BY:

ANIMAL WASTE MANAGEMENT SYSTEM STORAGE

Roads End Dairy
Rebecca Rudd 0

TANK MONTHLY INFLOWS INTO TANK

Number Rain-Evap Rain-Evap Normal Waste

of days on Tank on Existing Runoff Washwater Manure Solids to Store

Tank Parameters Value Month CF Storage, CF CF CF CF CF CF

Storage Period, Days= 65 October 31 1,352 0 0 5,839 4,618 6,243 16,700

Tank Diameter, Feet= 60 November 30 3,052 0 0 5,651 8,017 10,128 23,796

December 31 3,142 0 0 5,839 8,284 10,465 24,589

Existing Storage, Cubic Feet= 19,277 January 31 2,970 0 0 5,839 8,284 10,465 24,589

Surface Area of Existing Storage, SF= February 28 2,357 0 0 5,274 7,482 9,453 22,209

25 Year-24 Hour Storm Runoff, CF= 0 March 31 2,035 0 0 5,839 4,618 6,243 16,700

Volume Needed, Cubic Feet= 60,850 April 30 1,156 0 0 5,651 3,050 4,407 13,108

Design Volume, Cubic Feet= 41,570 May 31 382 0 0 5,839 3,151 4,554 13,545

Is Tank Covered? 2 June 30 2 0 0 5,651 3,050 4,407 13,108

Tank Dimensions?      2 July 31 -535 0 0 5,839 3,151 4,554 13,545

August 31 -495 0 0 5,839 3,151 4,554 13,545

September 30 268 0 0 5,651 3,050 4,407 13,108

Annual 365 15,687 0 0 68,755 59,906 79,882 208,543

Station Data- Rain, In Evap, In Runoff Washwater Manure Vol Waste

Max Rain for Storage Period= 29.83 7.16 1.42 0 5,839 4,618 16,700

Max Evap for Storage Period= 1.43 13.71 0.75 0 5,651 8,017 24,063

Precipitation - Evaporation= 28.40 13.94 0.6 0 5,839 8,284 24,589

Normal RO from Precip= 0 13.09 0.48 0 5,839 8,284 24,589

Washwater= 12,463 10.79 0.78 0 5,274 7,482 23,011

Manure 17,681 9.9 1.26 0 5,839 4,618 16,700

Total Wastewater Volume to Store= 52,749 6.81 1.9 0 5,651 3,050 13,210

Tank Depth, Feet= 14.7 4.84 3.22 0 5,839 3,151 13,545

Diameter 3.41 3.4 0 5,651 3,050 13,210

1.64 3.91 0 5,839 3,151 13,545

1.42 3.52 0 5,839 3,151 13,545

3.68 2.54 0 5,651 3,050 13,210

7.16 1.42 0 5,839 4,618 16,700

13.71 0.75 0 5,651 8,017 24,063

13.94 0.6 0 5,839 8,284 24,589

13.09 0.48 0 5,839 8,284 24,589

10.79 0.78 0 5,274 7,482 23,011

9.9 1.26 0 5,839 4,618 16,700

6.81 1.9 0 5,651 3,050 13,210

4.84 3.22 0 5,839 3,151 13,545

3.41 3.4 0 5,651 3,050 13,210

1.64 3.91 0 5,839 3,151 13,545

1.42 3.52 0 5,839 3,151 13,545

3.68 2.54 0 5,651 3,050 13,210

Minimum Freeboard =

Runoff from Normal Precipitation =                            Cubic Feet

25Yr-24Hr Storm Precipitation =                            Inches

25Yr-24Hr Storm Runoff =                            Cubic Feet

Depth =                      Feet

1.0 Feet

 =                            Feet

Manure =                            Cubic Feet

Washwater =                            Cubic Feet

Day Precip - Evap =                            Inches

1.0 Feet

65

6

0

28.401666666

0

12463

17681

Diameter 60

14.71
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Roads End Dairy
Rebecca Rudd 0

WASTE STORAGE POND MONTHLY INFLOWS INTO WASTE STORAGE POND

Rain-Evap Rain-Evap Normal Waste

Number on Pond on Existing Runoff Washwater Manure Solids to Store

Pond Parameters Value Month of Days CF Storage, CF CF CF CF CF CF

Storage Period, Days= 157 October 31 0 88,085 0 5,839 4,618 6,243 16,700

Side Slope (X:1)= 2.50 November 30 0 198,882 0 5,651 8,017 10,128 23,796

Bottom Width, BW, Feet= 0 December 31 0 204,713 0 5,839 8,284 10,465 24,589

Bottom Length, BL, Feet= 0 January 31 0 193,511 0 5,839 8,284 10,465 24,589

Accumulated Solids Duration, Years= 0 February 28 0 153,612 0 5,274 7,482 9,453 22,209

Existing Storage, Acre Feet= 50.60 March 31 0 132,588 0 5,839 4,618 6,243 16,700

Surface Area of Existing Storage, SF= 184,150 April 30 0 75,348 0 5,651 3,050 4,407 13,108

Minimum Soil Liner Depth, Feet= 1.00 May 31 0 24,860 0 5,839 3,151 4,554 13,545

25 Year-24 Hour Storm Runoff, CF= 0 June 30 0 153 0 5,651 3,050 4,407 13,108

Top Width, TW, Feet= 0 July 31 0 -34,835 0 5,839 3,151 4,554 13,545

Top Length, TL, Feet= 0 August 31 0 -32,226 0 5,839 3,151 4,554 13,545

Volume Needed, Acre Feet= 25.6 September 30 0 17,494 0 5,651 3,050 4,407 13,108

Design Volume, Acre Feet= 0.0 Annual 365 0 1,022,186 0 68,755 59,906 79,882 208,543

Station Data- Rain, In Evap, In Runoff Washwater Manure Vol Waste

Max Rain for Storage Period= 63.02 7.16 1.42 0 5,839 4,618 16,700

Max Evap for Storage Period= 4.31 13.71 0.75 0 5,651 8,017 24,063

Precipitation - Evaporation= 58.71 13.94 0.6 0 5,839 8,284 24,589

Normal RO from Precip= 0 13.09 0.48 0 5,839 8,284 24,589

Washwater= 29,762 10.79 0.78 0 5,274 7,482 23,011

Manure 37,396 9.9 1.26 0 5,839 4,618 16,700

Volume of Accumulated Solids= 6,036 6.81 1.9 0 5,651 3,050 13,210

Total Wastewater Volume to Store= 1,150,847 4.84 3.22 0 5,839 3,151 13,545

Pond Depth, Feet= 0.0 3.41 3.4 0 5,651 3,050 13,210

Dilution= 0.95 1.64 3.91 0 5,839 3,151 13,545

1.42 3.52 0 5,839 3,151 13,545

3.68 2.54 0 5,651 3,050 13,210

7.16 1.42 0 5,839 4,618 16,700

13.71 0.75 0 5,651 8,017 24,063

13.94 0.6 0 5,839 8,284 24,589

13.09 0.48 0 5,839 8,284 24,589

10.79 0.78 0 5,274 7,482 23,011

9.9 1.26 0 5,839 4,618 16,700

6.81 1.9 0 5,651 3,050 13,210

4.84 3.22 0 5,839 3,151 13,545

3.41 3.4 0 5,651 3,050 13,210

1.64 3.91 0 5,839 3,151 13,545

1.42 3.52 0 5,839 3,151 13,545

3.68 2.54 0 5,651 3,050 13,210

25Yr-24Hr Storm Precipitation =                            Inches

25Yr-24Hr Storm Runoff =                            Cubic Feet

Runoff from Normal Precipitation =                            Cubic Feet

Day Precipitation - Evaporation =                            Inches

Washwater =                            Cubic Feet

Manure =                            Cubic Feet

Bottom Width, BW =                            Feet

Top Width, TW =                            Feet

Minimum Freeboard =

Volume of Accumulated Solids =                            Cubic Feet

Depth =                      Feet

Crest of Emergency Spillway

1

1.0 Feet

Pumpdown
Stake

157

6

0

58.71

0

29762

37396

6036

2.5

0

0

0

 



U.S. Department of Agriculture

Natural Resources Conservation Service
ANIMAL WASTE MANAGEMENT WORKSHEET

Version HRv3.3

 

STATE: OREGON

CLIENT:

ASSISTED BY: CHECKED BY:

ANIMAL WASTE MANAGEMENT SYSTEM STORAGE

Roads End Dairy
Rebecca Rudd 0

EVAPORATION POND MONTHLY INFLOWS INTO EVAPORATION POND

Rain-Evap Rain-Evap Normal Accum

Number on Pond on Existing Runoff Washwater Manure Solids

Evaporation Pond Parameters Value Month of Days CF Storage, CF CF CF CF CF

Storage Period, Days= 152 October 31 0 0 0 5,839 4,618 5,127

Side Slope (X:1)= 0.00 November 30 0 0 0 5,651 8,017 4,961

Bottom Width, BW, Feet= 0 December 31 0 0 0 5,839 8,284 5,127

Bottom Length, BL, Feet= 0 January 31 0 0 0 5,839 8,284 5,127

Accumulated Solids Duration, Years= 2 February 28 0 0 0 5,274 7,482 4,631

Existing Storage, Acre Feet= 0.00 March 31 0 0 0 5,839 4,618 5,127

Surface Area of Existing Storage, SF= 0 April 30 0 0 0 5,651 3,050 4,961

Minimum Soil Liner Depth, Feet= 1.00 May 31 0 0 0 5,839 3,151 5,127

25 Year-24 Hour Storm Runoff, CF= 0 June 30 0 0 0 5,651 3,050 4,961

Top Width, TW, Feet= 0 July 31 0 0 0 5,839 3,151 5,127

Top Length, TL, Feet= 0 August 31 0 0 0 5,839 3,151 5,127

Volume Needed, Acre Feet= 28.2 September 30 0 0 0 5,651 3,050 4,961

Design Volume, Acre Feet= 0.0 Annual 365 0 0 0 68,755 59,906 60,364

Station Data- Rain, In Evap, In Runoff Washwater Manure Vol Waste

Max Rain for Storage Period= 61.88 7.16 1.42 0 5,839 4,618 16,700

Max Evap for Storage Period= 4.00 13.71 0.75 0 5,651 8,017 24,063

Precipitation - Evaporation= 57.89 13.94 0.6 0 5,839 8,284 24,589

Normal RO from Precip= 0 13.09 0.48 0 5,839 8,284 24,589

Washwater= 28,820 10.79 0.78 0 5,274 7,482 23,011

Manure 36,887 9.9 1.26 0 5,839 4,618 16,700

Volume of Accumulated Solids= 120,727 6.81 1.9 0 5,651 3,050 13,210

Total Wastewater Volume to Store= 113,832 4.84 3.22 0 5,839 3,151 13,545

Pond Depth, Feet= 0.0 3.41 3.4 0 5,651 3,050 13,210

Dilution= 0.68 1.64 3.91 0 5,839 3,151 13,545

1.42 3.52 0 5,839 3,151 13,545

3.68 2.54 0 5,651 3,050 13,210

7.16 1.42 0 5,839 4,618 16,700

13.71 0.75 0 5,651 8,017 24,063

13.94 0.6 0 5,839 8,284 24,589

13.09 0.48 0 5,839 8,284 24,589

10.79 0.78 0 5,274 7,482 23,011

9.9 1.26 0 5,839 4,618 16,700

6.81 1.9 0 5,651 3,050 13,210

4.84 3.22 0 5,839 3,151 13,545

3.41 3.4 0 5,651 3,050 13,210

1.64 3.91 0 5,839 3,151 13,545

1.42 3.52 0 5,839 3,151 13,545

3.68 2.54 0 5,651 3,050 13,210

25Yr-24Hr Storm Precipitation =                            Inches

25Yr-24Hr Storm Runoff =                            Cubic Feet

Runoff from Normal Precipitation =                            Cubic Feet

Day Precipitation - Evaporation =                            Inches

Washwater =                            Cubic Feet

Manure =                            Cubic Feet

Bottom Width, BW =                            Feet

Top Width, TW =                            Feet

Minimum Freeboard =

Volume of Accumulated Solids =                            Cubic Feet

Depth =                      Feet

Crest of Emergency Spillway

1

1.0 Feet

Pumpdown
Stake

0

0

152

6

0

57.89

0

28820

36887

120727

0

0

NOT ENOUGH EVAPORATION TO DESIGN POND!
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STATE: OREGON

CLIENT:

ASSISTED BY: CHECKED BY:

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITERIA FOR TRACTOR SPREADER APPLICATION OF SOLIDS
To apply 26,627 cubic feet of solids generated from the operation it will take approximately 134 trips annually.  Based on applying

at agronomic rate use the application depths, travel lengths, and loads per acre listed below for each crop.

Number of Travel

NITROGEN, N Pounds of Applications Tons per Length Assumed

Tractor Spreader Spread Concentration Nutrients Needed Acre of per Load Solids

Field Capacity Width in Storage Facility to be to meet Solids Needed in Loads per Density

Number Acres Crop Bushels CF Feet PPM Lbs/Ton Applied Crop Demand to Apply Feet Acre lbs/CF

Main 1,2,3,4 39.2 Perennial Hay/Pasture(High Intensity) 160 199 15 6,417 12.83 384 1.00 49.1 212 14 36

Main 5,8 17 Perennial Hay/Pasture(High Intensity) 160 199 15 6,417 12.83 384 1.00 49.1 212 14 36

Main 6,7,9,10,11,12 20.4 Perennial Hay/Pasture(Med Intensity) 160 199 15 6,417 12.83 216 1.00 27.6 376 8 36

B1,B2 14.7 Perennial Hay/Pasture(High Intensity) 160 199 15 6,417 12.83 384 1.00 49.1 212 14 36

G1,G2,G3 14 Perennial Hay/Pasture(High Intensity) 160 199 15 6,417 12.83 384 1.00 49.1 212 14 36

      

      

      

      

MANAGEMENT CRITERIA FOR BIG GUN SPRINKLER APPLICATION OF LIQUIDS
To apply 1,677,240 gallons of liquids generated from the operation it will take approximately 93 hours of pumping annually.  Based on applying 

at agronomic rate use the application depths, set times, and travel rates listed below for each crop.

Portion of Number of

Wetted NITROGEN, N Pounds of Applications

Sprinkler Wetted Diameter Concentration Nutrients Needed Inches of Application Set Time Travel Rate

Field Flowrate Diameter Receiving in Storage Facility to be to meet Liquids Rate in Needed in Needed in

Number Acres Crop  GPM Feet Liquids PPM Lbs/1000Gal Applied Crop Demand to Apply Inches/Hour Hours Feet/Minute

Main 1,2,3,4 39.2 Perennial Hay/Pasture(High Intensity) 300 250 3.00 1,231 10.27 384 1.00 2.11 0.97 3.58 0.91

Main 5,8 17 Perennial Hay/Pasture(High Intensity) 300 250 3.00 1,231 10.27 384 1.00 2.11 0.97 3.58 0.91

Main 6,7,9,10,11,12 20.4 Perennial Hay/Pasture(Med Intensity) 300 250 3.00 1,231 10.27 216 1.00 1.19 0.97 2.01 1.62

B1,B2 14.7 Perennial Hay/Pasture(High Intensity) 300 250 3.00 1,231 10.27 384 1.00 2.11 0.97 3.58 0.91

G1,G2,G3 14 Perennial Hay/Pasture(High Intensity) 300 250 3.00 1,231 10.27 384 1.00 2.11 0.97 3.58 0.91

       

       

       

       

Roads End Dairy
Rebecca Rudd 0
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STATE: OREGON

CLIENT:

ASSISTED BY: CHECKED BY:

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

Roads End Dairy
Rebecca Rudd 0

MANAGEMENT CRITERIA FOR TANK WAGON APPLICATION OF LIQUIDS
To apply 1,677,240 gallons of liquids generated from the operation it will take approximately 419 trips annually.  Based on applying

at agronomic rates use the application depths, travel lengths, and loads per acre listed below for each crop.

Number of Travel

Tank NITROGEN, N Pounds of Applications Length

Wagon Spread Concentration Nutrients Needed Inches of per Load

Field Capacity Width in Storage Facility to be to meet Liquids Needed in Loads per

Number Acres Crop Gallons Feet PPM Lbs/1000Gal Applied Crop Demand to Apply Feet Acre

Main 1,2,3,4 39.2 Perennial Hay/Pasture(High Intensity) 4,000 15 1,231 10.27 384 1.00 0.90 476 6.1

Main 5,8 17 Perennial Hay/Pasture(High Intensity) 4,000 15 1,231 10.27 384 1.00 0.90 476 6.1

Main 6,7,9,10,11,12 20.4 Perennial Hay/Pasture(Med Intensity) 4,000 15 1,231 10.27 216 1.00 0.51 846 3.4

B1,B2 14.7 Perennial Hay/Pasture(High Intensity) 4,000 15 1,231 10.27 384 1.00 0.90 476 6.1

G1,G2,G3 14 Perennial Hay/Pasture(High Intensity) 4,000 15 1,231 10.27 384 1.00 0.90 476 6.1

      

      

      

      

COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE
Concentration of Nutrients

Annual Volume in Storage

Storage Facility Production Units N P2O5 K2O Units

Tank (Uncovered) Gallons 10.27 5.02 7.50 lbs/th Gal

Solids Storage Facility (Roofed) Tons 12.83 6.20 9.27 lbs/Ton

1,677,240

240
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STATE: OREGON

CLIENT:

ASSISTED BY: CHECKED BY:

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

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

Nutrient 1 Nutrients Available After Storage Retained After Storage

Source Type of Storage Facility N P2O5 K2O N P2O5 K2O N P2O5 K2O

Liquids 2 24,606 9,904 14,804 70% 85% 85% 17,224 8,419 12,583

Solids 3 8,202 3,301 4,935 75% 90% 90% 6,151 2,971 4,441

Grazing 1 21,209 8,191 12,681 100% 100% 100% 21,209 8,191 12,681

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

Nutrient Nutrients Available After Application Retained After Application

Source Type of Application System N P2O5 K2O N P2O5 K2O N P2O5 K2O

Liquids 2 17,224 8,419 12,583 75% 100% 100% 12,918 8,419 12,583

Solids 3 6,151 2,971 4,441 70% 100% 100% 4,306 2,971 4,441

Grazing 1 21,209 8,191 12,681 85% 100% 100% 18,028 8,191 12,681

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

Nutrient Coast Nutrients Available After Denitrification Retained After Denitrification

Source Soil Drainage Class N P2O5 K2O N P2O5 K2O N P2O5 K2O

Liquids 2 12,918 8,419 12,583 87% 100% 100% 11,239 8,419 12,583

Solids 2 4,306 2,971 4,441 87% 100% 100% 3,746 2,971 4,441

Grazing 2 18,028 8,191 12,681 87% 100% 100% 15,684 8,191 12,681

TOTAL- 30,669 19,581 29,706

PERCENT OF MANURE TO BE APPLIED TO FIELD AND UTILIZATION ACRES NEEDED BASED ON 1

LIQUIDS SOLIDS GRAZING

Pounds Acres Pounds Acres Pounds Acres

Percent of Nutrients Needed for Percent of Nutrients Needed for Percent of Nutrients Needed for

Field to be to be Utilization to be to be Utilization to be to be Utilization

Number Acres Crop Applied Applied of Nutrients Applied Applied of Nutrients Applied Applied of Nutrients

Main 1,2,3,4 39.2 Perennial Hay/Pasture(High Intensity) 17% 1,877 5 41% 1,524 4 74% 11,606 30

Main 5,8 17.0 Perennial Hay/Pasture(High Intensity) 14% 1,596 4 18% 661 2 26% 4,037 11

Main 6,7,9,10,11,12 20.4 Perennial Hay/Pasture(Med Intensity) 15% 1,686 8 12% 446 2 0% 0 0

B1,B2 14.7 Perennial Hay/Pasture(High Intensity) 24% 2,697 7 15% 571 1 0% 0 0

G1,G2,G3 14.0 Perennial Hay/Pasture(High Intensity) 30% 3,372 9 15% 544 1 0% 0 0

        

        

        

        

 0% 11  0% 0  0% 40  

TOTALS- 105.3 100% 11,239 33 100% 3,746 11 100% 15,684 41

Roads End Dairy
Rebecca Rudd 0

Coast
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CLIENT:

ASSISTED BY: CHECKED BY:

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

Roads End Dairy
Rebecca Rudd 0

NUTRIENT BALANCE BASED ON AVAILABLE ACRES

NUTRIENTS APPLIED  -           NUTRIENTS REMOVED =             NUTRIENT BALANCE

Nitrogen, Phosphorous, Potassium, Nitrogen, Phosphorous, Potassium, Nitrogen, Phosphorous, Potassium,

Field N P2O5 K2O N P2O5 K2O N P2O5 K2O

Number Acres Crop Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre

Main 1,2,3,4 39.2 Perennial Hay/Pasture(High Intensity) 383 221 339 384 110 289 -1 111 50

Main 5,8 17.0 Perennial Hay/Pasture(High Intensity) 370 225 343 384 110 289 -14 115 54

Main 6,7,9,10,11,12 20.4 Perennial Hay/Pasture(Med Intensity) 105 79 118 216 72 206 -111 7 -88

B1,B2 14.7 Perennial Hay/Pasture(High Intensity) 222 168 252 384 110 289 -162 58 -38

G1,G2,G3 14.0 Perennial Hay/Pasture(High Intensity) 280 211 316 384 110 289 -104 101 27
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Producer: Tract(s): Field(s):

Assisted by: Date:

x x

x x

Table 1. Field Conditions and Recommendations

Other Other

Trial A Trial B Trial A Trial B Trial A Trial B

384 110 289

Table 2. Nutrient Sources

Trial A Trial B Trial A Trial B Trial A Trial B

0 0 0 0 0 0

Starter

Other 45 0 0

8. Manure / Organic Materials (Source-) 383 0 221 0 339 0

428 0 221 0 339 0

384 0 110 0 289 0

44 0 111 0 50 0

N P2O5 K2O

P

39

N (lbs/ac)

K2O

LIME

NUTRIENT MANAGEMENT DESIGN AND SPECIFICATIONS
Roads End Dairy 313 Main 1,2,3,4

Rebecca Rudd September 3, 2009

PURPOSE (Check all that apply)

EXPECTED YIELD

Budget and supply for plant production Utilize manure/organic materials as a nutrient source

CROP SEQUENCE/ROTATION (circle current crop)

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

Perennial Hay/Pasture(High Intensity) 20 

CURRENT SOIL TEST LEVELS (ppm or lb/ac)

N K pH

NA

S.O.M.% EC

RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD

K2O (lbs/ac)

1587 5.9

2-3 tons

P2O5 (lbs/ac)

P2O5

2. Residual from long-term manure application 0

3. Irrigation water 0

1. Nitrogen credits from previous legume crop 0

Credits

N

pounds per acre

0 0

4. Other (e.g., atmospheric deposition) 0 0 0

Plant-Available Nutrients Applied to Field N P2O5 K2O

5. Total Credits- 0 0 0

Dairy

9.                                                                                  Subtotal (sum of lines 6, 7 and 8)

10.                                                                    Nutrients Recommended (from Table 1)

11.                                                           Nutrient Status (subtract line 10 from line 9)

(Circle column that is landuser's decision)

6. Credits (from row 5, above)

7. Fertilizer
Commercial Fertilizer

Method, Form, and Timing of Application

The 1587ppm of potassium in the soil is excessive. High potassium levels in the soil may cause livestock health problems. Recommend forage 

tests to evaluate the potassium levels in the forage. The 39 ppm of phosphorus is medium.  Recommend 45 lbs of nitrogen be applied per 

acre per year to achieve the 20 tons at 30% dry matter per acre per year. See attached letter from the Dairy Extension Agent. Manure 

should be applied in split applications. If manure is applied during wetter months, avoid applying manure to saturated soils, where manure 

runoff may occur, or during rainfall events.Apply 50 - 70 lbs. of nitrogen per acre per application. See attached Nutrient Management 

Specification Sheet, the Manure Distribution Sheet Section, for manure application rates per field. Recommend applying manure evenly 

over all the fields during the year. Recommend soil tests in late October to evaluate how well the biosolid application rate matches the 

nitrogen needs of the forage. *** The Nutrient Budget tab will be updated after soil samples are taken March 2021.***

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 crop requirements.

PLANNED NUTRIENT APPLICATIONS

Amount to be Applied (lb/ac) 384 203 286
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STATE: OREGON

Producer: Tract(s): Field(s):

Assisted by: Date:

x x

x x

Table 1. Field Conditions and Recommendations

Other Other

Trial A Trial B Trial A Trial B Trial A Trial B

384 110 289

Table 2. Nutrient Sources

Trial A Trial B Trial A Trial B Trial A Trial B

0 0 0 0 0 0

Starter

Other 45 0 0

8. Manure / Organic Materials (Source-) 370 0 225 0 343 0

415 0 225 0 343 0

384 0 110 0 289 0

31 0 115 0 54 0

N P2O5 K2O
Method, Form, and Timing of Application

The 1275 ppm of potassium in the soil is excessive. High potassium levels in the soil may cause livestock health problems. Recommend 

forage tests to evaluate the potassium levels in the forage. The 29 ppm of phosphorus is medium.  Recommend 45 lbs of nitrogen be applied 

per acre per year to achieve the 20 tons at 30% dry matter per acre per year. See attached letter from the Dairy Extension Agent. Manure 

should be applied in split applications. If manure is applied during wetter months, avoid applying manure to saturated soils, where manure 

runoff may occur, or during rainfall events.Apply 50 - 70 lbs. of nitrogen per acre per application. See attached Nutrient Management 

Specification Sheet, the Manure Distribution Sheet Section, for manure application rates per field. Recommend applying manure evenly 

over all the fields during the year. Recommend soil tests in late October to evaluate how well the biosolid application rate matches the 

nitrogen needs of the forage. *** The Nutrient Budget tab will be updated after soil samples are taken March 2021.***

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 crop requirements.

PLANNED NUTRIENT APPLICATIONS

Amount to be Applied (lb/ac) 384 203 286

Dairy

9.                                                                                  Subtotal (sum of lines 6, 7 and 8)

10.                                                                    Nutrients Recommended (from Table 1)

11.                                                           Nutrient Status (subtract line 10 from line 9)

(Circle column that is landuser's decision)

6. Credits (from row 5, above)

7. Fertilizer
Commercial Fertilizer

Plant-Available Nutrients Applied to Field N P2O5 K2O

5. Total Credits- 0 0 0

4. Other (e.g., atmospheric deposition) 0 0 0

3. Irrigation water 0 0 0

1. Nitrogen credits from previous legume crop 0

2. Residual from long-term manure application 0

3-4 tons

Credits

N P2O5 K2O

pounds per acre

RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD

N (lbs/ac) P2O5 (lbs/ac) K2O (lbs/ac) LIME

NA 29 1275 6

CURRENT SOIL TEST LEVELS (ppm or lb/ac)

N P K pH S.O.M.% EC

CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD

Perennial Hay/Pasture(High Intensity) 20 

PURPOSE (Check all that apply)

Budget and supply for plant production Utilize manure/organic materials as a nutrient source

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

Roads End Dairy 313 Main 5,8

Rebecca Rudd September 3, 2009

NUTRIENT MANAGEMENT DESIGN AND SPECIFICATIONS
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STATE: OREGON

Producer: Tract(s): Field(s):

Assisted by: Date:

x x

x x

Table 1. Field Conditions and Recommendations

Other Other

Trial A Trial B Trial A Trial B Trial A Trial B

Table 2. Nutrient Sources

Trial A Trial B Trial A Trial B Trial A Trial B

0 0 0 0 0 0

Starter

Other

8. Manure / Organic Materials (Source-) 105 105 79 79 118 118

105 105 79 79 118 118

0 0 0 0 0 0

105 105 79 79 118 118

N P2O5 K2OAmount to be Applied (lb/ac)

Method, Form, and Timing of Application

*** The Nutrient Budget tab will be updated after soil samples are taken March 2021.***

9.                                                                                  Subtotal (sum of lines 6, 7 and 8)

10.                                                                    Nutrients Recommended (from Table 1)

11.                                                           Nutrient Status (subtract line 10 from line 9)

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 crop requirements.

PLANNED NUTRIENT APPLICATIONS

(Circle column that is landuser's decision)

6. Credits (from row 5, above)

7. Fertilizer

5. Total Credits- 0 0 0

Plant-Available Nutrients Applied to Field N P2O5 K2O

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

1. Nitrogen credits from previous legume crop

2. Residual from long-term manure application

3. Irrigation water

Credits

N P2O5 K2O

pounds per acre

RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD

N (lbs/ac) P2O5 (lbs/ac) K2O (lbs/ac) LIME

Perennial Hay/Pasture(Med Intensity) 15 

CURRENT SOIL TEST LEVELS (ppm or lb/ac)

N P K pH S.O.M.% EC

PURPOSE (Check all that apply)

Budget and supply for plant production Utilize manure/organic materials as a nutrient source

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

CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD

NUTRIENT MANAGEMENT DESIGN AND SPECIFICATIONS
Roads End Dairy 313 Main 6,7,9,10,11,12

Rebecca Rudd September 3, 2009
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STATE: OREGON

Producer: Tract(s): Field(s):

Assisted by: Date:

x x

x x

Table 1. Field Conditions and Recommendations

Other Other

Trial A Trial B Trial A Trial B Trial A Trial B

Table 2. Nutrient Sources

Trial A Trial B Trial A Trial B Trial A Trial B

0 0 0 0 0 0

Starter

Other

8. Manure / Organic Materials (Source-) 222 222 168 168 252 252

222 222 168 168 252 252

0 0 0 0 0 0

222 222 168 168 252 252

N P2O5 K2O

Producer: Tract(s): Field(s):

Assisted by: Date:

x x

x x

Table 1. Field Conditions and Recommendations

PURPOSE (Check all that apply)

Budget and supply for plant production Utilize manure/organic materials as a nutrient source

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

NUTRIENT MANAGEMENT DESIGN AND SPECIFICATIONS
Roads End Dairy 313 G1,G2,G3

Rebecca Rudd September 3, 2009

Amount to be Applied (lb/ac)

Method, Form, and Timing of Application

9.                                                                                  Subtotal (sum of lines 6, 7 and 8)

10.                                                                    Nutrients Recommended (from Table 1)

11.                                                           Nutrient Status (subtract line 10 from line 9)

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 crop requirements.

PLANNED NUTRIENT APPLICATIONS

(Circle column that is landuser's decision)

6. Credits (from row 5, above)

7. Fertilizer

5. Total Credits- 0 0 0

Plant-Available Nutrients Applied to Field N P2O5 K2O

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

1. Nitrogen credits from previous legume crop

2. Residual from long-term manure application

3. Irrigation water

Credits

N P2O5 K2O

pounds per acre

RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD

N (lbs/ac) P2O5 (lbs/ac) K2O (lbs/ac) LIME

Perennial Hay/Pasture(High Intensity) 20 

CURRENT SOIL TEST LEVELS (ppm or lb/ac)

N P K pH S.O.M.% EC

PURPOSE (Check all that apply)

Budget and supply for plant production Utilize manure/organic materials as a nutrient source

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

CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD

NUTRIENT MANAGEMENT DESIGN AND SPECIFICATIONS
Roads End Dairy 313 B1,B2

Rebecca Rudd September 3, 2009
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Other Other

Trial A Trial B Trial A Trial B Trial A Trial B

Table 2. Nutrient Sources

Trial A Trial B Trial A Trial B Trial A Trial B

0 0 0 0 0 0

Starter

Other

8. Manure / Organic Materials (Source-) 280 280 211 211 316 316

280 280 211 211 316 316

0 0 0 0 0 0

280 280 211 211 316 316

N P2O5 K2OAmount to be Applied (lb/ac)

Method, Form, and Timing of Application

9.                                                                                  Subtotal (sum of lines 6, 7 and 8)

10.                                                                    Nutrients Recommended (from Table 1)

11.                                                           Nutrient Status (subtract line 10 from line 9)

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 crop requirements.

PLANNED NUTRIENT APPLICATIONS

(Circle column that is landuser's decision)

6. Credits (from row 5, above)

7. Fertilizer

5. Total Credits- 0 0 0

Plant-Available Nutrients Applied to Field N P2O5 K2O

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

1. Nitrogen credits from previous legume crop

2. Residual from long-term manure application

3. Irrigation water

Credits

N P2O5 K2O

pounds per acre

RECOMMENDED NUTRIENTS/AMENDMENTS TO MEET EXPECTED YIELD

N (lbs/ac) P2O5 (lbs/ac) K2O (lbs/ac) LIME

Perennial Hay/Pasture(High Intensity) 20 

CURRENT SOIL TEST LEVELS (ppm or lb/ac)

N P K pH S.O.M.% EC

CROP SEQUENCE/ROTATION (circle current crop) EXPECTED YIELD
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Worksheet OR10A-7--Waste storage period determination
Basic Storage Period, SPb = 274  Days

Enter average monthly Evapotranspiration(ET) from OSU Extension Publication 8530,  

 Oregon Crop Water Use and Irrigation Requirements, and Precipitation(Ppt) Data from 

Climatic Station- 

Day of Year MONTH

Crop ET, 

Inches

Accum ET, 

Inches Ppt, Inches

1-31 January 0.18 0.18 13.09

32-59 February 0.36 0.54 10.79

60-90 March 0.75 1.29 9.90

91-120 April 2.64 3.93 6.81

121-151 May 3.74 7.67 4.84

152-181 June 3.66 11.33 3.41

182-212 July 3.98 15.31 1.64

213-243 August 3.39 18.70 1.42

244-273 September 2.87 21.57 3.68

274-304 October 2.01 23.58 7.16

305-334 November 0.90 24.48 13.71

335-365 December 0.43 24.91 13.94

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 24.91 = 18.68 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 = 152 Days

c. SPb = 365 - ( L - E ) = 365 - ( 243 - 152 ) 

Management Factor, Fm = 0.8

Rebecca Rudd 0

Roads End Dairy

TILLAMOOK 1 W

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

Medium Level, Fm = 0.8 
...The operator utilizes an up-to-date waste management plan.
...Manure application equipment is calibrated for nutrient applications.
...Maintains adequate soil moisture for crop growth.
...Agronomic treatments which would maximize crop nutrient uptake are 

not fully utilized.
...Proper operation and maintenance is planned.

High Level, Fm = 0.6
…The operator utilizes an up-to-date waste management plan. 
...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.
...Irrigation water management techniques are practiced.
...Crop nutrient uptake is maximized with appropriate agronomic treatments

such as residue management, conservation crop rotation, crop variety  
selection, prescribed grazing, and pest management.

...Proper operation and maintenance is planned.

Management Factor

0.6

0.8

1

High Medium Low

Management Level

Fm
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Worksheet OR10A-7--Waste storage period determination

Rebecca Rudd 0

Roads End Dairy

Soils Factor:     FsLIQUID = 0.90 FsSOLID = 0.70

HSG Liquid Slurry Semi-Solid Solid

A 1 0.95 0.9 0.8 

B 0.8 0.75 0.7 0.6 

C 0.9 0.85 0.8 0.7 

D 1 1 0.95 0.85 

HSG Area FsLIQUID

Wtd 

FsLIQUID FsSOLID

Wtd 

FsSOLID

C 100 0.9 90.00 0.7 70.00

FsLIQUID = 0.90 FsSOLID = 0.70

Location Factor:       Fl = 1.00

TBA

TLA

0

105

Nutrient Loading Factor:            Fn = 1.00

 

TNA

TNR

3,633

3,627

 X 100%

%ANR =  X 100% = 100%

%ANR =

0%

Soils Factor (Fs)

%BA =

Consistency of Waste

 X 100%

%BA =  X 100% = 

Soils must meet the following criteria for Fs to be less 
than 1.0-
... The average water holding capacity for the profile 

greater than 3.0 inches.
... A cation exchange capacity greater than 5 meq/100g

of soil.
... Depth to a thin layer/cemented pan greater than 20

inches.
... Depth to high water table greater than 2 feet.
... A permeability greater than 0.06 inches/hr but less 

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.
... A pH greater than 5.0.
... Sodium Adsorption Ratio less than 13.
... Land slope less than 15%.

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

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.

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 determined by taking the total buffered 
area(TBA) and dividing it by the total land area(TLA) available for manure 
application.

Location Factor

0.8

0.9

1

0 50 100

Percent Buffered, %BA

Fl

Nutrient Loading Factor

Percent Annual Nutrient Requirement,

%ANR

Fn

0.5

0.75

1

0 50 100
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Worksheet OR10A-7--Waste storage period determination

Rebecca Rudd 0

Roads End Dairy

Application Method Factor:  FaLIQUID = 0.90 FaSOLID = 1.00

Adjusted Storage Period: ASPLIQUID = 178   Days ASPSOLID = 153  Days

ASP = SPb X Fm X  Fs X Fl X Fn X Fa

ASPLIQUID = 274 X 0.8 X 0.9 X 1 X 1 X 0.9

ASPSOLID = 274 X 0.8 X 0.7 X 1 X 1 X 1

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

Ea LIQUID = 56

Ea SOLID = 31

Storage Period: SPLIQUID = 178  Days SPSOLID = 154  Days

L  = 243  Days Lf  =  305  Days

If Lf comes before L then Lsp = Lf

If Lf comes after L or there is no seasonal frozen ground, snow or flooding then Lsp = L

Lsp = 243  Days

Ef = 32  Days

If Ef comes after Ea then Esp = Ef

If Ef comes before Ea or there is no seasonal frozen ground, snow or flooding then Esp = Ea

Esp LIQUID  = 56  Days Esp SOLID  = 32  Days

c. SPLIQUID = 365 - (Lsp - Esp LIQUID) = 178 Days

          SPSOLID = 365 - (Lsp - Esp SOLID) =   154  Days

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

 Esp LIQUID =     

  Esp SOLID =

e. Latest date (Lsp) for manure application (month-day) =  

February 1

September 31

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

    for the application area-

February 4

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

    area-

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-

Application Method Factor

Application Method

Fa

0.8

0.9

1

1 2 3

Method 1 - Surface applied solid manure, no incorporation.

Method 2 - Surface applied liquid manure, no incorporation.

Method 3 - Injection or immediate incorporation.
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Worksheet OR10A-7--Waste storage period determination

Rebecca Rudd 0

Roads End Dairy
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