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Customer(s): TONY M SILVEIRA

TRACT 177 Field Office: TILLAMOOK SERVICE CENTER
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Tony Silveira

10/2015
Land Use Summary
Tract Field Land Use Acres
590 1 Crop (Corn/Grass Silage**) 294
2 Crop (Corn/Grass Silage) 3.0
3 Crop (Corn/Grass Silage) 16.5
4 Crop (Corn/Grass Silage) 6.3
5 Crop (Corn/Grass Silage) 276
6 Crop (Corn/Grass Silage) 3.6
7 Crop (Corn Grass Silage) 114
8 Crop (Corn Grass Silage) 9.7
F Farmstead 7.2
Total 114.7
Summary
Crop (Corn/Grass Silage) 107.5
Farmstead 7.2
Total 114.7

** Grass silage mixtures may include wheat, oats or both
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LAND USE SUMMARY
Tract Field No. Land Use
T-80 1 Crop (Corn/Grass Silage **
2 Crop (Corn/Grass Silage)
3 Crop (Corn/Grass Silage)
4 Crop (Corn/Grass Silage)
5 Crop (Corn/Grass Silage)
6 Woodland
F Farmstead
Tptal
SUMMARY

Crop (Corn/Grass Silage)
Woodland
Farmstead

Total

**Grass silage mixtures may include wheat, oats or both

Acres

145

6.8

11.0

473

194

403

3.0

1423

99.0

40.3

3.0

1423

Tony Silveira
10/2015
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Pasture
Wildlife
Farmstead

Land Use Summary

Land Use

Pasture
Pasture
Pasture
Pasture
Pasture
Pasture
Pasture
Pasture
Pasture
Wildlife
Wildlife
Wildlife
Farmstead
Subtotal

Summary

Total

Name:
Date:

Silveira, Tony

Jul-14

Acres

6.8
8.7
4.7
5.8
3.6
6.5
7.8
8.7
9.2
0.9
3.1
04
3.8
70.0

61.8
4.4
3.8

70.0



Tony Silveira TILLAMOOK SERVICE CENTER
Tillamook County SWCD

Tillamook County SWCD TILLAMOOK COUNTY, OREGON

Approximate Acres: 76.3

Date: 2/25/2009 Conservation Plan Map
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Silveira, Tony T1-590 TILLAMOOK SERVICE CENTER
Tio14 Tillamook County SWCD
TILLAMOOK COUNTY, OREGON

Tillamook County SWCD

Approximate Acres: 107.5 7 - 5 M i n - To p o M a p

Date: 11/20/2006
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Silveira, Tony "= Tract 80 TILLAMOOK SERVICE CENTER
TI080 Tillamook County SWCD
TILLAMOOK COUNTY, OREGON
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TILLAMOOK SERVICE CENTER
TILLAMOOK COUNTY SWCD

Silveira, Tony

TILLAMOOK COUNTY OREGON
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Silveira, Tony - Tract 590

Tillamook County SWCD
Approximate Acres: 107.5

Date: 11/20/2006

TILLAMOOK SERVICE CENTER
Tillamook County SWCD
TILLAMOOK COUNTY, OREGON
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Soils Inventory Report P p— Page 1 of 1
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Soils Inventory Report

Tue Dec 17 10:23:50 PST 2013

Silveira, Tony

Tract Land Unit Map Unit Symbol Map Unit Name Acres Percent

590 1 w Water 0.2 1%

590 1 T74A Nehalem silt loam, 0 to 3 percent slopes 29.1 99%
Total: 29.3

590 2 77A Nestucca-Brenner silt loams, 0 to 3 percent slopes 0.9 30%

590 2 74A Nehalem silt loam, 0 to 3 percent slopes 21 70%
Total: 3

590 3 1A Brenner silt loam, 0 to 1 percent slopes 08 5%

590 3 77A Nestucca-Brenner silt loams, 0 to 3 percent slopes 15.8 95%
Total: 16.6

590 4 1A Brenner silt loam, 0 to 1 percent slopes 26 41%

590 4 77A Nestucca-Brenner silt loams, 0 to 3 percent slopes 3.7 59%
Total: 6.3

590 5 74A Nehalem silt loam, 0 to 3 percent slopes 09 6%

590 § 1A Brenner silt loam, 0 to 1 percent slopes 4 29%

590 5 77A Nestucca-Brenner silt loams, 0 to 3 percent slopes 9 65%
Total: 139

590 6 1A Brenner silt loam, 0 to 1 percent slopes 1.7 47%

590 6 77A Nestucca-Brenner silt loams, 0 to 3 percentslopes 1.9 53%
Total: : 3.6

590 7 1A Brenner silt loam, 0 to 1 percent slopes 1 33%

590 7 77A Nestucca-Brenner silt loams, 0 to 3 percent slopes 2 67%
Total: 3

590 8 77A Nestucca-Brenner silt loams, 0 to 3 percent slopes 1.1  10%

590 8 103A Coquille silt loam, 0 to 1 percent slopes, diked 4.1 36%

590 8 1A Brenner silt loam, 0 to 1 percent slopes 62 54%
Total: 114

590 9 1A Brenner silt loam, 0 to 1 percent slopes 04 4%

590 9 103A Coquille silt loam, 0 to 1 percent slopes, diked 42 43%

590 9 T7A Nestucca-Brenner silt loams, 0 to 3 percent slopes 5.1 53%
Total: 9.7

590 10 103A Coquille silt loam, 0 to 1 percent slopes, diked 0.2 100%
Total: 02

590 11 w Water 1 40%

590 11 T4A Nehalem silt loam, 0 to 3 percent slopes 1.5 60%
Total: 2.5

590 F 1A Brenner silt loam, 0 to 1 percent slopes 08 11%

590 F T4A Nehalem silt loam, 0 to 3 percent slopes 22 31%

590 F T7A Nestucca-Brenner silt loams, 0 to 3 percent slopes 4.1 58%
Total: 7.1

590 F2 77A Nestucca-Brenner silt loams, 0 to 3 percent slopes 0.8  100%
Total: 0.8

mhtml:file://S:\Tillamook SWCD Computer\Client Plans\R to Z\Silveira, Tony T-590\Ma... 12/17/2013



Soil Description
Silveira, Tony- Tract 590
November, 2006

Tillamook County, Oregon

Map unit:1A - Brenner silt loam, 0 to 1 percent slopes

Component:  Brenner

Text kind/Category:  Nontechnical description/GENSOIL

The Brenner component makes up 85 percent of the map unit. Slopes are 0 to 1 percent. This component is on flood plains. The parent
material consists of alluvium derived from igneous and sedimentary rock. Depth to a root restrictive layer Is grealer than 60 inches. The
natural drainage class is poorly drained. Water movement in the most restrictive layer is moderalely low. Available waler to a deplth of

60 inches is high. Shrink-swell potential Is moderate. This soil Is frequently flooded. It is frequently ponded. A seasonal zone of waler
saturation is at 0 inches during Jenuary, February, March, April, November, Dacember. Organic matter content in the surface horizon Is

about 8 percent. Nonimigated land capability classification Is 4w. This soil meets hydric criteria.
Map unit:74A - Nehalem silt loam, O to 3 percent slopes

Component:  Nehalem

Text kind/Category:  Nontechnical description/GENSOIL

The Nehalem component makes up 80 percent of the map unit. Slopes are 0 to 3 percent. This component is on flood plains. The parent
material consists of alluvium derived from igneous and sedimentary rock. Depth to a root restrictive layer Is greater than 60 inches. The
natural drainage class is well drained. Water movement in the most restrictive layer is moderately high. Avasilable water to a depth of 60
inches is high. Shsink-swell potential is low. This soil is occasionally flooded. It Is not ponded. There is no zone of water saturation within
a depth of 72 inches. Organic matfer content in the surface horizon is about 8 percent. Nonimigated land capabliity classification is 2w.

imigated land capability classification is 2w. This soil does not meet hydric cniteria.
Map unit:77A - Nestucca-Brenner silt loams, 0 to 3 percent slopes

Component:  Nestucca
Text kind/Category:  Nontechnical description/GENSOIL

The Nestucca component mekes up 50 percent of the map unit. Slopes are 0 to 3 percent. This component is on flood plains. The parent

material consists of afluvium derived from igneous and sedimentary rock. Depth to a root restrictive layer is grealer than 60 inches. The
drained. Water movement in the most restrictive layer is moderately low. Available water to a

natural drainage class is somewhat poorly
depth of 60 inches is high. Shrink-swell potential is moderate. This soll is frequently fiooded. It is not ponded. A seasonal zone of water
saturation is at 14 inches during January, February, March, April, May, November, December. Organic malter content in the surface
horizon is about 8 percent. Nonirrigated land capability classification Is 3w. Irrigated land capabiiity classification is 3w. This soil does

not meet hydric ciileria.
Component:  Brenner

Text kind/Category:  Nontechnical description/GENSOIL

The Brenner component makes up 40 percent of the map unit. Slopes are 0 to 1 percent. This component is on flood plains. The parent
material consists of alluvium derived from igneous and sedimentary rock. Dapth to a root restrictive layer is greater than 60 inches. The
natural drainage class is poorly drained. Water movement in the most restrictive layer is moderately fow. Avalleble water to a depth of
60 inches is high. Shrink-swell potentlal Is modarals. This soil Is frequently flooded. It is frequently ponded. A seasonal zone of water

saturation is at 0 inches during January, Februery, March, April, November, December. Organic matter content in the surface horizon is

about 8 percent. Nonirrigated land capabliity classtfication is 4w. This soil meets hydric criteria.

This report shows only the major sofls in eech mep unit. Others may exist.

Tabular Data Version: 1
Tabular Data Version Date: 09/21/2006 Page 1 of 2



Soil Description
Silveira, Tony — Tract 590

Tillamook County, Oregon
Map unit:103A - Coquillle silt loam, 0 to 1 percent slopes, diked

Component:  Coquille, diked
Text kind/Category:  Nontechnical description/GENSOIL

The Coquille, diked component makes up 85 percent of the map uni. Siopes are 0 to 1 percent This component is on tidel marshes.
Depth to a root restriclive layer is greater than 60 inches. The natural drainage class is very poorly drained. Water movement in the
most restrictive layer is moderately low. Avallable water to a depth of 60 inches is high. Shrink-swell potential is low. This soll Is
frequently flooded. It is frequently ponded. A seasonal zone of waler saluration Is at 0 Inches during Jenuary, February, March,
December. Organic malter conlent in the surface horizon is about 7 percent. Nonimigated land capebility classification is 4w. Imigated

{and capabllity classification Is 4w. This soil meels hydric criteria.
Map unit:W - Water
Component:  Water
Text kind/Category:  Nontechnical description/GENSOIL

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

This report shows only the mejor soils in esch map unit. Others mey exist.
Tabular Data Version: 1
Tabular Data Version Date: 09/21/2006 Page 2 of 2
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Nonirrigated Capability Class - Siveira  Tract 590

Aggregation Method: Dominant Condition Tony
Tie-break Rule: Higher
Tillamook County, Oregon
Survey Area Version and Date: 1 - 09/21/2006
Map
symbol Map unit name Rating
1A Brenner silt loam, 0 to 1 percent slopes 4
74A Nehalem silt loam, 0 to 3 percent slopes 2
77A Nestucca-Brenner slit foams, 0 to 3 percent slopes 3
103A Coquitle silt loam, 0 to 1 percent slopes, diked 4
w Water

Application Version: 5.0.002.0008

12/08/2006

Page 1 of 3
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Nonirrigated Capability Class
Rating Options

Attribute Name: Nonirrigated Capabillity Class

Land capability classification shows, in a general way, the suitabllity of scils for most kinds of field crops. Crops that require special
management are excluded. The soils are grouped according to their limitations for field crops, the risk of damage if they are used
for crops, and the way they respond to management. The criteria used in grouping the soils do not include major and generally
expensive landforming that would change slope, depth, or other characteristics of the solls, nor do they include possible but unlikely
major reclamation projects. Capability classification is not a substitute for interpretations that show suitabllity and limitations of
groups of solls for rangeland, for woodland, and for engineering purposes.

In the capability system, soils are generally grouped at three levels — capability class, subclass, and unit. Only class and subclass
are included in this dataset.

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

Class 1 solls have few limitations that restrict their use.

Class 2 soils have moderate limitations that reduce the choice of plants or that require mederate conservation practices.
Class 3 soils have severe limitations that reduce the choice of plants or that require special conservation practices, or both.
Class 4 soils have very severe limitations that reduce the choice of plants or that require very careful management, or both.

Class 5 soils are subject to little or no erosion but have other limitations, impractical to remove, that restrict their use mainly to
pasture, rangeland, forestland, or wildlife habitat.

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

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

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

Aggregation Method: Dominant Condition

Aggregation Is the process by which a set of component attribute values is reduced to a single value to represent the map unit as a
whole.

A map unit is typically composed of one or more "components”. A component is either some type of soil or some nonsoll entity,
e.g., rock outcrop. The components in the map unit name represent the major soils within a map unit delineation. Minor
components make up the balance of the map unit Great differences n soil properties can occur between map unit components
and within short distances. Minor components may be very different from the major components. Such differences could
significantly affect use and management of the map unit. Minor components may or may not be documented in the database. The
results of aggregation do not reflect the presence or absence of limitations of the components which are not listed in the database.
An on-gite investigation is required to identify the tocation of individual map unit components.

For each of a map unit's components, a comesponding percent composition is recorded. A percent composition of 60 indicates that
the corresponding component typically makes up approximately 60% of the map unit. Percent composition is a critical factor in
some, but not all, aggregation methods.

For the attribute being aggregated, the first step of the aggregation process Is to derive one attribute value for each of a map unit's
components. From this set of component attributes, the next step of the aggregation process derives a single value that represents
the map unit as a whole. Once a single value for each map unit is derived, a thematic map for soil map units can be generated.
Aggregation must be done because, on any soil map, map units are delineated but components are not.The aggregation method
"Dominant Condition" first groups like attribute values for the components In a map unit. For each group, percent composition is set
to the sum of the percent composition of all components participating in that group. These groups now represent "conditions” rather
than components. The attribute value associated with the group with the highest cumulative percent composition is returned. (f
mora than one group shares the highest cumulative percenl composition, the corresponding "tie-break” rule determines which value
should be retumed. The "tie-break” rule indicates whether the lower or higher group value should be retumed In the case of a
percent composition tie.

The result returned by this aggregation method represents the dominant condition throughout the map unit only when no tie has
occurred.

Tie-break Rule: Higher

Application Verslon: 5.0.002.0008 12/08/2006

Page2of 3
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Nonirrigated Capability Class

The tie-break rule Indicates which value should be selected from a set of multiple candidate values, or which value should be
selected in the event of a percent composition tie.

Application Verslon: 5.0.002.0008

12/08/2008

Page3 of 3
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Drainage Class - Silveira, Tony Tract 530
Aggregation Method: Dominant Condition
Tie-break Rule: Higher
Tiltameok County, Oregon
Survey Area Version and Date: 1 - 09/21/2006
Map
symbol Map unit name Rating
1A Brenner silt loam, 0 to 1 percent slopes Poorly dralned
74A Nehalem silt loam, 0 to 3 percent slopes Well drained
T7TA Nestucca-Brenner silt loams, 0 to 3 percent slopes Somewhat poorly drained
103A Coqullle slit loam, 0 to 1 percent slopes, diked Very poorly drained
w Water

Appiication Version: 5.0.002.0008

01/22/2007

Page 1 of 2



Drainage Class
Rating Options

Attribute Name: Drainage Class

Drainage class (natural) refers to the frequency and duration of wet periods under conditions similar to those under which the soil
formed. Alterations of the water regime by human activities, either through drainage or irrigation, are not a consideration unless
they have significantly changed the morphology of the soil. Seven classes of natural soll drainage are recognized — excessively
drained, somewhat excessively drained, well drained, moderately well drained, somewhat poorly drained, poorly dralned, and very
poorly drained. These classes are defined in the "Soll Survey Manual.”

Aggregation Method: Dominant Condition

Aggregation is the process by which a set of component attribute values is reduced to a single value to represent the map unit as a
whole.

A map unit is typically composed of one or more "components”. A component is either some type of soil or some nonsoil entity,
e.g., rock outcrop. The components in the map unit name represent the major soils within a map unit delineation. Minor
components make up the balance of the map unit. Great differences in soil properties can occur between map unit components
and within short distances. Minor components may be very different from the major components. Such differences could
significantly affect use and management of the map unit. Minor components may or may not be documented in the database. The
results of aggregation do not reflact the presence or absence of imitations of the components which are not listed in the database.
An on-site investigation is required to identify the location of individual map unit components.

For each of a map unit's components, a corresponding percent composition is recorded. A percent composition of 60 indicates that
the corresponding component typically makes up approximately 60% of the map unit. Percent composition is a critical factor in
some, but not all, aggregation methods.

For the altribute being aggregated, the first step of the aggregation process is to derive one attribute value for each of a map unit's
components. From this set of component attributes, the next step of the aggregation process derives a single value that represents
the map unit as a whole. Once a single value for each map unit is derived, a thematic map for soil map units can be generated.
Aggregation must be done because, on any soil map, map units are delineated but components are not.The aggregation method
*Dominant Condition” first groups like attribute values for the components in a map unit. For each group, percent composition is set
to the sum of the percent composition of all components participating in that group. These groups now represent “conditions rather
than components. The attribute value associated with the group with the highest cumulative percent composition is returned. If
more than one group shares the highest cumulative percent composition, the comresponding “tie-break” rule determines which value
should be returned. The “tie-break” rule indicates whather the lower or higher group value should be retumed in the case of a
percent composition tie.

The result retumned by this aggregation methed represents the dominant condition throughout the map unit only when no tie has
occurred.

Tie-break Rule: Higher

The tie-break rule indicates which value should be selected from a set of multiple candidate values, or which value should be
selected in the event of a percent composition tie.

Application Version: 5.0,002.0008 01/22/2007

Page 2 of 2



Silveira, Tony - Tract 80 TILLAMOOK SERVICE CENTER

TI080 Tillamook County SWCD
TILLAMOOK COUNTY, OREGON

Tillamook County SWCD

Approximate Acres: 160.1 S o i Is M a p

Date: 11/29/2006
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Soils Inventory Report

Soils Inventory Report Tract 80
Tue Dec 17 10:15:11 PST 2013

Silveira, Tony
Tract Land Unit Map Unit Symbol
80 1 1A
80 2 77A
80 2 1A
80 3 103A
80 3 77A
80 3 1A
80 4 1A
80 4 77A
80 5 103A
80 5 1A
80 5 77A
80 6 77A
80 7 77A
80 7 103A
80 8 77A
80 8 1A
80 8 103A
80 9 77A
80 9 103A
8 9 1A
80 10 103A
8 10 77A
80 10 1A
80 11 103A
80 12 103A
80 13 103A
80 14 T77A
80 14 103A
80 15 w

Map Unit Name
Brenner silt loam, 0 to 1 percent slopes
Total:
Nestucca-Brenner silt loams, 0 to 3 percent slopes
Brenner silt loam, 0 to 1 percent slopes
Total:
Coquille silt loam, 0 to 1 percent slopes, diked
Nestucca-Brenner silt loams, 0 to 3 percent slopes
Brenner silt loam, 0 to 1 percent slopes
Total:
Brenner silt loam, 0 to 1 percent slopes
Nestucca-Brenner silt loams, 0 to 3 percent slopes
Total:
Coquille silt loam, 0 to 1 percent slopes, diked
Brenner silt loam, 0 to 1 percent slopes
Nestucca-Brenner silt loams, 0 to 3 percent slopes
Total:
Nestucca-Brenner silt loams, 0 to 3 percent slopes
Total:
Nestucca-Brenner silt loams, 0 to 3 percent slopes
Coquille silt loam, 0 to 1 percent slopes, diked
Total:
Nestucca-Brenner silt loams, 0 to 3 percent slopes
Brenner silt loam, 0 to 1 percent slopes
Coquille silt loam, 0 to 1 percent slopes, diked
Total:
Nestucca-Brenner silt loams, 0 to 3 percent slopes
Coquille silt loam, 0 to 1 percent slopes, diked
Brenner silt loam, 0 to 1 percent slopes
Total:
Coquille silt loam, 0 to 1 percent slopes, diked
Nestucca-Brenner silt loams, 0 to 3 percent slopes
Brenner silt loam, 0 to 1 percent slopes
Total:
Coquille silt loam, 0 to 1 percent slopes, diked
Total:
Coquille silt loam, 0 to 1 percent slopes, diked
Total:
Coquille silt loam, 0 to 1 percent slopes, diked
Total:
Nestucca-Brenner silt loams, 0 to 3 percent slopes
Coquille silt loam, O to 1 percent slopes, diked
Total:
Water

Page 1 of 2

AcresPercent

36
3.6
1
1.1
2.1
0.9
1.1
7.4
9.4
0.2
34
3.6
0.5
3.2
6.1
9.8
4.3
43
2

9

11
2.6
4.5
13.5
20.6
1.7
1.8
7.6
1.1
1.1
25
10.1
13.7
6.4
6.4
79
7.9
29
2.9
2.7
4.1
6.8
0

100%

48%
52%

10%
12%
79%

6%
94%

5%
33%
62%
100%

18%
82%

13%
22%
66%
15%
16%
68%
8%
18%
74%
100%
100%
100%

40%
60%

0%

mhtml:file://S:\Tillamook SWCD Computer\Client Plans\R to Z\Silveira, Tony T-80\Map... 12/17/2013



S.o‘lls Inventory Report s - Page 2 of 2

80 15 T7A Nestucca-Brenner silt loams, 0 to 3 percent slopes 0.1 0%

80 15 103A Coquille silt loam, 0 to 1 percent slopes, diked 40.1 100%
Total: 40.2

80 16 w Water 0.1 3%

80 16 103A Coquille silt loam, 0 to 1 percent slopes, diked 32 97%
Total: 33

80 F 77A Nestucca-Brenner silt loams, 0 to 3 percent slopes 1.6  100%
Total: 1.6

80 F2 T7A Nestucca-Brenner silt loams, 0 to 3 percent slopes 0.1  100%
Total: 0.1

.80 F3 77A Nestucca-Brenner silt loams, 0 to 3 percent slopes 1.4 100%
Total: 14

80 F4 T7A Nestucca-Brenner silt loams, 0 to 3 percent slopes 0.7  100%
Total: 0.7

mhtml:file://S:\Tillamook SWCD Computer\Client Plans\R to Z\Silveira, Tony T-80\Map... 12/17/2013



Soil Description
Silveira, Tony — Tract 80
November, 2006

Tillamook County, Oregon

Map unit:1A - Brenner silt loam, 0 to 1 percent slopes

Component:  Brenner

Text kind/Category:  Nontechnical description/GENSOIL

The Brenner component makes up 85 percent of the map unit. Slopes are 0 to 1 percent. This component Is on flood plains. The parent
matenial consists of alluvium derived from igneous and sedimentary rock. Depth to a root restrictive layer is greater then 60 inches. The
nature! drainage class is poorly dralned. Water movement in the most restrictive layer is moderalely low. Available waler tp a depth of

60 inches is high. Shrink-swell potential is modsrate. This soll is frequently flooded. It is frequently ponded. A seasonal zone of water
saturation is at 0 inches during January, February, March, April, November, December. Organic matter content in the surface horizon is

about 8 percent. Nonimigated land capabillty classification is 4w. This soil meets hydric criteria.
Map unit:77A - Nestucca-Brenner siit loams, 0 to 3 percent slopes

Component:  Nestucca
Text kind/Category:  Nontechnical description/GENSOIL

The Nestucca component makes up 50 percent of the map unit. Siopes are 0 to 3 percent. This component is on fiood plains. The parent
material consists of alluvium derived from igneous and sedimentary rock. Depth to a root restrictive layer is grealer than 60 inches. The
natural drainage class Is somewhat poorly drained. Water movement in the most restrictive layer Is moderately low. Avallable water to &
depth of 60 inches is high. Shrink-swell potential is moderate. This soil is frequently flooded. It is not ponded. A seasonal zone of water
saturation is at 14 inches during January, February, March, April, May, November, December. Organic matter conftent in the surface
horizon is about 8 percent. Nonirrigated land capability classification is 3w. Imigated land capability classification is 3w. This soll does

not meet hydric criteria.

Component: Brenner

Text kind/Category:  Nontechnical description/GENSOIL

The Branner component makes up 40 percent of the map unit. Slopes are 0 to 1 percent. This component is on flood plains. The parent
malerial consists of alluvium derived from igneous and sedimentary rock. Depth fo a root restrictive layer is greater than 60 inches. The
natural drainage class is poorly drained. Water movement in the most restrictive layer is moderately low. Available water to a depth of

60 inches is high. Shrink-swell potential is moderate. This soll is frequently fiooded. It is frequently ponded. A seasonal zone of water
saturation is at 0 inches during January, February, March, April, November, December. Organic matter content in the surface horizon is

about 8 percent. Nonimigaled land capability classification is 4w. This soll meets hydric criteria.
Map unit:103A - Coquille siit loam, 0 to 1 percant slopes, diked

Component:  Coquille, diked
Text kind/Category:  Nontechnical description/GENSOIL

The Coquille, diked componsnt makes up 85 percent of the map unit. Slopes are 0 o 1 percent. This component is on tidel marshes.
Depth lo a root restrictive layer Is greater than 60 inches. The natural drainage class is very poorly drained. Water movement in the
most restrictive layer is moderately low. Available water to a depth of 60 inches is high. Shrink-swell potential is low. This soil is
fraquently flooded. It is frequently ponded. A seasonal zone of water saturation is at 0 inches during January, February, March,
December. Organic matter content in the surface horizon is about 7 percent. Nonirrigated land capability classification Is 4w. Imigated

land capability classification is 4w. This soil meets hydric criteris.

This report shows only the major solls in each map unit. Others may exist.

Tabular Data Version: 1
Tabular Data Version Date: 09/21/2006 Page 1 of 2



Component Text
Tilamook County, Oregon

Map unit:W - Water
Component: = Water
Te;(t kind/Category:  Nontechnical description/GENSOIL

Generaled brief soil descriptions are created for major soll components. The Water is & miscellaneous area.

This report shows only the major solis in sach mep unit. Othere may exist.
Tabular Data Verslon: 1
Tabular Data Version Date: 08/21/2006 Page 2 of 2
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Nonirrigated Capability Class - Silveira, Tony Tract 80

Aggregation Method: Dominant Condition
Tie-break Rule: Higher

Tillamook County, Oregon
Survey Area Version and Date: 1 - 09/21/2006

Map
symbol Map unit name Rating
1A Brenner slit ioam, O to 1 percent slopes 4
T7A Nestucca-Brenner silt loams, 0 to 3 percent stopes 3
103A Coquille siit loam, 0 to 1 percent slopes, diked 4
w Water

Application Version: 5.0.002.0008

12/08/2006

Page 1 of 3
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Nonirrigated Capability Class
Rating Options

Attribute Name: Nonirigated Capability Class

Land capability classification shows, in a general way, the suitability of solls for most kinds of field crops. Crops that require special
management are excluded.” The solls are grouped according to their [imitatlons for field crops, the risk of damage If they are used
for crops, and the way they respond to management. The criterla used in grouping the soils do not include major and generally
expensive landforming that would change slope, depth, or other characteristics of the solls, nor do they include possible but unlikely
major reclamation projects. Capability classification is not a substitute for Interpretations that show suitability and limitations of
groups of soils for rangeland, for woodland, and for engineering purposes.

In the capability system, soils are generally grouped at three levels — capability class, subclass, and unit. Only class and subclass
are included in this dataset.

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

Class 1 soils have few limitations that restrict their use.

Class 2 soils have moderate limitations that reduce the choice of plants or that require moderate conservation practices.
Class 3 soils have severe limitations that reduce the choice of plants or that require special conservation practices, or both.
Class 4 soils have very severe limitations that reduce the choice of plants or that require very careful management, or both.

Class 5 soils are subject to little or no ercsion but have other limitations, Impractical to remove, that restrict their use mainly to
pasture, rangeland, forestiand, or wildlife habitat.

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

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

Class 8 solls and miscellaneous areas have limitations that prectude commercial plant production and that restrict their use to
recreational purposes, wildiife habitat, watershed, or esthetic purposes.

Aggregation Method: Dominant Condition

Aggregation is the process by which a set of component attribute velues is reduced to a single value to represent the map unit as a
whole.

A map unlt is typically composed of one or more "components™. A component is elther some type of soil or some nonsoil entity,
e.g., rock outcrop. The components in the map unit name represent the major soils within a map unit delineation. Minor
components make up the balance of the map unit. Great differences in soil properties can occur between map unit components
and within short distances. Minor components may be very different from the major components. Such differences could
significantly affect use and management of the map unit. Minor components may or may not be documented in the database. The
results of aggregation do not reflect the presence or absence of limitations of the components which are not listed in the database.
An on-site investigation is required to identify the location of individual map unit components.

For'each of a map unit's components, a corresponding percent composition Is recorded. A percent composition of 60 indicates that
the comesponding component typically makes up approximately 60% of the map unit. Percent composition is a critical factor in
some, but not all, aggregation methods.

For the attribute being aggregated, the first step of the aggregation process is to derive one attribute value for each of a map unit's
components. From this set of component atiributes, the next step of the aggregation process derives a single vatue that represents
the map unit as a whole. Once a single value for each map unit is derived, a thematic map for soil map units can be generated.
Aggregation must be done because, on any soil map, map units are delineated but components are not.The aggregation method
“Dominant Condition" first groups like attribute values for the components in a map unit. For each group, percent composition is set
to the sum of the percent composition of all components participating in that group. These groups now represent "conditions” rather
than components. The attribute value associated with the group with the highest cumulative percent composition is returned. If
more than one group shares the highest cumulative percent composition, the corresponding "tie-break” rule determines which value
should be retumed. The "tie-break” rule Indicates whether the lower or higher group value should be retuned in the case of a
percent composition tie.

The result retumned by this aggregation method represents the dominant condition throughout the map unit only when no tie has
occurred.

Tie-break Rule: Higher

Application Version: 5.0.002.0008 12/08/2006

Page 2 of 3



Nonirrigated Capability Class

Thoﬂe-bfeakndeIndleateswhidwalueshouldbeselededﬂomasetofnmltlpleeandldatevalues.onirhleh value should be
selected in the event of a percent composition tie.

Application Verslon: 5.0.002.0008 12/08/2008

Page 3 of 3



- -~

Drainage Class - Silveira, Tony - Tract 80
Aggregation Method: Dominant Condition
Tie-break Rule: Higher
Tillamook County, Cregon
Survey Area Version and Date: 1 - 09/21/2006
Map
symbol  Map unit name Rating
1A Brenner silt loam, 0 to 1 percent slopes - Poorly dralned
77A Nestucca-Brenner sitt loams, 0 to 3 percent slopes Somewhat poorly drained
103A Coquille silt toam, 0 to 1 percent slopes, diked Very poorly drained
w Water

Application Version: 5.0.002.0008

11/29/2006

Page 1 of 2



Drainage Class
Rating Options

Attribute Name: Drainage Class

Dralnage class (natural) refers to the frequency and duration of wet periods under conditions similar to those under which the soil
formed. Alterations of the water regime by human activities, either through drainage or Irrigation, are not a consideration uniess
they have significantly changed the morphology of the soll. Seven classes of natural soil drainage are recognized — excessively
drained, somewhat excessively drained, well drained, moderately well drained, somewhat poorly drained, poorly drained, and very
poorly drained. These classes are defined in the *Soil Survey Manual.”

Aggregation Method: Dominant Condition

Agaregation is the process by which a set of component attribute values is reduced to a single value to represent the map unit as a
whole.

A map unit is typically composed of one or more “components™. A component is either soma type of scil or some nonsail entity,
e.g., rock outcrop. The components in the map unit name represent the major solls within a map unit delineation. Minor
components make up the balance of the map unit. Great diffarences in soil properties can occur between map unit components
and within short distances. Minor components may be very different from the major components. Such differences could
significantly affect use and management of the map unit. Minor components may or may not be documented in the database. The
results of aggregation do not refiect the presence or absence of iimitations of the components which are not listed in the database.
An on-site investigation is required to dentify the location of individual map unit components.

For each of a map unit's components, a corresponding percant composition Is recorded. A percent composition of 60 indicates that
the corresponding component typically makes up approximately 60% of the map unit. Percent composition is a critical factor in
some, but not all, aggregation methods.

For the attribute being aggregatad, the first step of the aggregation process is to derive one attribute value for each of a map unit's
components. From this set of component attsibutes, the next step of the aggregation process derives a single value that represents
the map unit as a whole. Once a single value for each map unit is derived, a thematic map for soil map units can be generated.
Aggregation must be done because, on any sofl map, map units are delineated but components are not.The aggregation method
“Dominant Condition" first groups like attribute values for the components In a map unit. For each group, percent composition is set
to the sum of the percent composition of all components participating in that group. These groups now represent “conditions” rather
than components, The attribute value associated with the group with the highest cumulative percent composition is retumed. If
more than one group shares the highest cumulative percent composition, the corresponding "tle-break” rule determines which value
should be retumed. The “tie-break” rule indicates whether the lower or higher group value should be retumed in the case of a
percent composition tie.

The result retumed by this aggregation method represents the dominant condition throughout the map unit only when no tie has
occurred.

Tie-break Rule: Higher

The tie-break rule indicates which value should be selected from a set of multiple candidate values, or which value should be
selected in the event of a percent composition tie.

Appication Version: 5.0.002.0008 11/29/2008
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Soils Inventory Report
Fri Jul 11 09:48:22 PDT 2014

Silveira, Tony

Land Map Unit

Tract i Map Unit Name AcresPercent
Unit Symbol

177 1 30D 'inszl)lgsleton medial silt loam, 5 to 30 percent 0 0%

177 1 103A Coquille silt loam, 0 to 1 percent slopes, diked 6.9 100%
Total: 6.9

177 2 103A Coquille silt loam, O to 1 percent slopes, diked 4  46%

177 2 30D Templeton medial silt loam, 5 to 30 percent 47 54%
slopes
Total: 8.7

177 3 103A Coquille silt loam, 0 to 1 percent slopes, diked 4.7 100%
Total: 47

177 4 103A Coquille silt loam, 0 to 1 percent slopes, diked 5.8 100%
Total: 58

177 5§ 103A Coquille silt loam, O to 1 percent slopes, diked 3.6 100%
Total: 3.6

177 6 103A Coquille silt loam, O to 1 percent slopes, diked 6.5 100%
Total: 6.5

177 7 103A Coquille silt loam, 0 to 1 percent slopes, diked 7.8 100%
Total: 7.8

177 8 30E Templeton-Ecola medial silt loams, 30 to 60 0 0%
percent slopes

177 8 103A Coquille silt loam, 0 to 1 percent slopes, diked 8.7 100%
Total: 8.7

177 9 103A Coquille silt loam, 0 to 1 percent slopes, diked 9.2 100%
Total: 9.2

177 10 30E Templeton-Ecola medial silt loams, 30 to 60 0 0%
percent slopes

177 10 103A Coquille silt loam, 0 to 1 percent slopes, diked 0.9 100%
Total: 0.9

177 11 30D ;[izr;lgeton medial silt loam, 5 to 30 percent 04 13%

177 11 103A Coquille silt loam, 0 to 1 percent slopes, diked 2.6 87%
Total: 3

177 12 103A Coquille silt loam, O to 1 percent slopes, diked 0 0%

177 12 30D 'SIierr)lé)sleton medial silt loam, 5 to 30 percent 04  100%

Total: 0.4
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45B

Munsoncreek-Flowerpot complex, 5 to 30 percent

slopes el
Templeton medial silt loam, 5 to 30 percent 29
slopes )

Total: 23

Munsoncreek-Flowerpot complex, S to 30 percent
slopes
Templeton medial silt loam, 5 to 30 percent

0.5

3.5
slopes
Total: 4
Templeton-Ecola medial silt loams, 30 to 60 0
percent slopes
Coquille silt loam, 0 to 1 percent slopes, diked 3.7
Total: 3.7

Typic Fulvudands complex, 0 to 7 percent slopes 0.1
Logsden-Nehalem silt loams, 0 to 5 percent 1
slopes

Tolovana medial silt loam, 5 to 30 percent slopes 6
Siletz-Euchre medial silt loams, 0 to 7 percent 103
slopes )
Hebo silty clay loam, 0 to 5 percent slopes 13
Total: 304

4%

96%

12%

88%

0%
100%

0%
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20%
34%
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Soil Description Report - Silveira, Tony
Titamook County, Oregon
[Minor map unit components are excluded from this report]
Map unit: 30D - Templeton medial siit loam, 5 to 30 percent slopes

Component: Templeton (85%)

The Templeton component makes up 85 pescent of the map unit. Siopes are 5 to 30 percent. This component is on benches, ridges. The
parent material consists of colluvium derived from sedimentary rock and/or residuum weathered from sedimentary rock. Depth to a root
restrictive layer, bedrock, paralithic, is 40 to 60 inches. The natural dralnage class is well drained. Water movement in the most
resirictive layer is moderately high. Available water to a depth of 60 inches Is very high. Shrink-swell potential is low. This sofl is not
flooded. It Is not ponded. There Is no zone of water saturation within a depth of 72 Inches. Organic matier content in the surface horizon
is about 75 percent. Nonimrigated land capability classification is 6e. This soll does not meet hydric criteria.

Map unit: 30E - Templeton-Ecola medial silt ioams, 30 to 60 percent slopes

Component: Templeton (60%)

The Templeton component makes up 60 percent of the map unit. Slopes are 30 to 60 percent. This component is on hillslopes, mountain
slopes. The parent material consists of colluvium derived from sedimentary rock. Depth to a root restrictive layer, bedrock, paralithic, is
40 to 60 Inches. The natura! dralnage class Is well drained. Water movement in the most restrictive layer is moderately high. Avaliable
water to a depth of 60 Inches Is very high. Shrink-swell potential Is low. This sofl Is not flooded. It Is not ponded. There Is no zone of
water saturation within a depth of 72 inches. Organic matter content In the surface horizon is about 75 percent. Nonirrigated land
capability classification Is 6e. This soll does not meet hydric criteria.

Component: Ecola (20%)

The Ecola component makes up 20 percent of the map unit. Slopes are 30 to 60 percent. This component is on hillslopes, mountain
slopes. The parent material consists of colluvium derived from sedimentary rock. Depth to a root restrictive layer, bedrock, paralithic, is
20 to 40 inches. The natural dralnage class is well dralned. Water movement in the most restrictive layer is moderately high. Available
waler to a depth of 60 inches Is high. Shrink-swell potential is low. This soll Is not flooded. It Is not ponded. There is no zone of water
saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 75 percent. Nonirigated land capability
classification is 6e. This soif does not meet hydric criteria.

Map unit: 32D - Munsoncreek-Flowerpot complex, 5 to 30 percent sfopes

Component: Munsoncreek (65%)

The Munsoncreek component makes up 65 percent of the map unit. Slopes are 5 to 30 percent. This component is on benches, ridges.
The parent material consists of colluvium derived from sedimentary rock and/or residuum weathered from sedimentary rock. Depth to a
root restrictive layer, bedrock, paratithlc, is 40 to 60 inches. The natural drainage class Is well dralned. Water movement in the most
restrictive layer is moderately high. Available water to a depth of 60 inches s high. Shrink-swell polential Is moderate. This soil is not
fiooded. It is not ponded. There Is nro zone of water saturation within a depth of 72 Inches. Organic matter content in the surface horizon
Is about 75 percent. Nonirrigated land capability classification Is 6e. This soil does not meet hydric criteria.

Component: Flowerpot (20%)

The Flowerpot component makes up 20 percent of the map unit. Slopes are 5 to 30 percent. This component is on benches, ridges. The
parent material consists of colluvium derived from sedimentary rock and/or residuum weathered from sedimentary rock. Depth to a root
restrictive layer is greater than 60 inches. The natural drainage class is somewhat poorly drained. Water movement in the most
restrictive layer Is moderately low. Available water to a depth of 60 inches is very high. Shrink-swell potential Is high. This soll is not
flooded. It is not ponded. A seasonal zone of water saturation is at 14 Inches during January, February. Organic matter content in the
surface horizon is about 75 percent. Nonirrigated land capabllity classification is 6e. This soil does not meet hydric criteria.

Map unit: 33D - Tolovana medial silt loam, 5 to 30 percent siopes

Component: Tolovana (85%)

The Tolovana component makes up 85 percent of the map unit. Slopes are 5 to 30 percent. This component is on hills. Depth to a root
restrictive layer Is greater than 60 inches. The natural drainage class Is well drained. Water movement in the most restrictive layer Is

Survey Area Version: 1
Survey Area Version Date: 09/21/2006 Page10of 4



Map Unit Description

Tillamook County, Oregon
Map unit: 33D - Tolovana medial silt toam, 5 to 30 percent slopes

Component: Tolovana (85%)

moderately high. Avallable water to a depth of 60 inches Is very high. Shrink-swell potential s moderate. This soil Is not flooded. it is not
ponded. There is no zone of water saturation within a depth of 72 inches, Organic matier content in the surface horizon Is about 75
percent. Nonimigated land capability classification Is 6e. This soil does not meet hydric criteria.

Map unit: 45B - Hebo silty clay loam, O to 5 percent stopes

Component: Hebo (80%)

The Hebo component makes up 80 percent of the map unit. Slopes are 0 to 5 percent. This component Is on terraces. Depth to a root
restrictive layer is greater than 60 inches. The natural drainage class Is poorly drained. Water movement in the most restrictive layer is
low. Available water to a depth of 60 Inches Is very low. Shrink-swell potential Is high. This soll is not flooded. it is frequently ponded. A
seasonal zone of water saluration Is at 0 inches during January, February, March, April, December. Organic matier content in the
surface horizon is about 10 percent. Nonirrigated land capabliity classification is 4e. This soil meets hydric criteria.

Map unit: 103A - Coquille silt iloam, 0 to 1 percent siopes, diked

Component: Coquillle, diked (85%)

The Coquille, diked component makes up 85 percent of the map unit. Slopes are 0 to 1 percent. This component is on tidal marshes.
Depth to a root restrictive layer Is greater than 60 inches. The natural drainage class is very poorly drained. Water movement in the
most restrictive layer is moderately low. Available water to a depth of 60 inches is high. Shrink-swell potential is low. This soll is
frequently flooded. Itis frequently ponded. A seasonal zone of water saturation Is at 0 inches during January, February, March,
December. Organic matter content in the surface horizon Is about 7 percent. Nonirrigated land capabiilty classification Is 4w. Imigated
land capabliity classification is 4w. This soft meets hydric criteria.

Map unit: 119B - Typic Fulvudands complex, 0 to 7 percent slopes

Component: Typic Fulvudands, flood plain (45%)

The Typic Fulvudands, flood plain component makes up 45 percent of the map unit. Slopes are 0 to 7 percent. This component Is on
flood plains. The parent material consists of alluvium derived from Igneous rock. Depth to a root restrictive layer, strongly contrasting
textural stratification, is 12 to 20 inches. The natural drainage class Is moderately well drained. Water movement in the most restrictive
layer is moderately high. Avallable water to a depth of 60 inches is moderate. Shrink-swell potential is low. This soil is occaslonally
flooded. It is not ponded. A seasonal zone of water saturation Is at 26 inches during January, February, March, April, May, June,
October, November, Decembes. Organic matter content in the surface horizon is about 10 percent. Nontmigated land capability
classification is 4e. This soil does not meet hydric criteria.

Component: Typic Fulvudands, terrace (30%)

The Typic Fulvudands, terrace component makes up 30 percent of the map unit. Slopes are 0 to 7 percent. This component is on stream
terraces. The parent material consists of alluvium derived from igneous rock. Depth to a root restrictive layer, strongly contrasting
textural stratification, is 30 to 50 inches. The natural drainage class is well drained. Water movement in the most restrictive layer is
moderately high. Avaflable water to a depth of 60 inches Is very high. Shrink-swell potential is [ow. This soi is not flooded. It is not
ponded. There Is no zone of water saturation within a depth of 72 inches. Organic matter content in the surface horizon is about 75
percent. Nonirigated land capability classification is 4e. This soil does not meet hydric criterla.

Map unit: 170B - Logsden-Nehalem slit loams, 0 to 5 percent slopes
Component: Logsden (50%)

The Logsden component makes up 50 percent of the map unit. Slopes are 0 to 5 percent. This component Is on stream terraces. Depth
to a root restrictive layer is greater than 60 Inches. The natural drainage class is well dralned. Water movement In the most restrictive
layer is moderately high. Avallable water to a depth of 60 Inches Is very low. Shrink-swell potential is moderate. This sofl Is rarely
flooded. It is not ponded. There is no zone of water saturation within a depth of 72 Inches, Organic matter content In the surface horizon
Is about 7 percent. Nonirrigated land capabliity classification is 2e. Imigated land capability classification is 3e. This soll does not meet
hydric criteria.

Survey Area Version: 1
Survey Area Version Date: 09/21/2006 Page 2 of 4



Map unit:
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Map Unit Description
Tillamook County, Oregon
170B - Logsden-Nehalem siit loams, 0 to 5 percent slopes
ponent: Nehalem, occasional (40%)

The Nehalem, occasional component makes up 40 percent of the map unit. Slopes are 0 to 5 percent. This component is on flood plains.
Depth to a root restrictive layer is greater than 60 inches. The natural drainage class is well drained. Water movement in the most
restriclive layer is moderately high. Available water fo a depth of 60 Inches is high. Shrink-swell potential is low. This soil Is
flooded. It is not ponded. There is no zone of water saturation within a depth of 72 inches. Organic matier content in the surface horizon
Ey:bdzmu: e||).iement Nonimrigated fand capability classification is 2e. Irigated land capabfity classification is 3e. This soll does not meet

a.

191B - Siletz-Euchre mediaf it ioams, 0 to 7 percent slopes
ponent: Siletz (40%)

The Siletz component makes up 40 percent of the map unit. Slopes are 0 to 7 percent. This component is on stream terraces. Depth to
a root restrictive layer, strongly contrasting textural stratification, is 40 to 60 Inches. The natural drainage class is well dralned. Water
movement in the most resticlive layer is moderately high. Available water to a depth of 80 inches is very high. Shrink-swell potential Is
low. This sofl is not flooded. It is not ponded. There is no zone of water saluration within a depth of 72 inches. Organic matter content In
the surface horizon is about 15 percent. Nonimigated land capability classification s 2e. Irrigated land capebflity classification Is 3e. This
soil does not meet hydric critesia.

ponent: Euchre (35%)

The Euchre component makes up 35 percent of the map unit. Slopes are 0 to 7 percent. This component is on stream terraces. Depth
{o a root restrictive layer, strongly contrasting textural stratification, is 36 to 60 Inches. The natural drainage class Is somewhat poorly
drained. Water movemenl in the most restrictive layer is moderately high. Avallable water to a depth of 60 inches is very low.
Shrink-swell potential is low. This soil Is not flooded. It is not ponded. A seasonal zone of water saturation is at 14 inches during January,
February, March, April, December. Organic matter content In the surface horizon is about 12 percent. Nonirrigated land capabifity
classification Is 3e. Inigated tand capability classlfication is 4e. This soil does not meet hydric critesia.

Survey Area Version: 1
Survey Area Verslon Date: 08/21/2006 Page 3 of 4



Map Unit Description

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

A map unit defineation on a sofl map represents an area dominated by one or more major kinds of soll or miscelaneous areas. A map unit Is identified
and named according to the taxonomic classification of the dominant solis. Within a taxonomic class there are precisely defined Gmits for the properties
of the soils. On the landscape, however, the soils are natural phenomena, and they have the characleristic variabifity of all natural phenomena. Thus,
the range of some observed properties may extend beyond the limits defined for a taxonomic class. Areas of sois 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 sofis.

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

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

Survey Area Version: 1
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Nonirrigated Capability Class Silveira, Tony

Aggregation Method: Dominant Condition
Tie-break Rule: Higher

Tillamook County, Oregon
Survey Area Version and Date: 1 - 09/21/2006

Map

symbol Map unit name Rating
30D Templeton medial silt loam, 5 to 30 percent slopes 6

30E Templeton-Ecola medial slit loams, 30 to 60 percent slopes 6

32D Munsoncreek-Flowerpot complex, 5 to 30 percent slopes 6
33D Tolovana medial silt loam, 5 to 30 percent slopes 6

458 Hebo silty clay loam, 0 fo 5 percent slopes 4
103A Coaquille sitt loam, 0 to 1 percent stopes, diked 4
1188 Typic Fulvudands complex, 0 to 7 percent slopes 4
1708 Logsden-Nehalem silt ioams, 0 to 5 percent stopes 2
191B Siletz-Euchre medial silt loams, O to 7 percent slopes 2

Application Version: 5.2.0016 02/1872009

Page 10of 3



Nonirrigated Capability Class
Rating Options
Attribute Name: Nonimigated Capability Class

Land capablfity classification shows, In a general way, the suitabifity of soils for most kinds of fieki crops. Crops that require special
management are excluded. The solls are grouped according to their imitations for field crops, the risk of damage if they are used
for crops, and the way they respond to management. The criterla used in grouping the solls do not include major and generally
expensive landforming that would change stope, depth, or other characteristics of the soils, nor do they include possible but unfikely
major reclamation projects. Capabllity classification is not a substitute for interpretations that show suitability and Iimﬂatlons of
groups of soils for rangeland, for woodland, and for engineering purposes.

In the capabllity system, solls are generally grouped at three levels - capabifity class, subclass, and unit. Only class and subclass
are included in this dataset.

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

Class 1 solis have few limitations that restrict their use.

Class 2 soils have moderate limitations that reduce the choice of plants or that require moderate conservation practices.
Class 3 solls have severe [imitations that reduce the choice of plants or that require special conservation practices, or both.
Class 4 soils have very severe limitations that reduce the choice of plants or thal require very careful management, or both.

Class 5 soils are subject to [ittle or no erosion but have other limitations, impractical to remove, that restrict their use mainly to
pasture, rangeland, forestiand, or wildlife habitat.

Class 6 solls have severe limitations that make them generally unsuitable for cultivation and that restrict their use malnly to pasture,
rangeland, forestiand, or wikilife habitat.

Class 7 solls have very severe limitations that make them unsuitable for cuitivation and that restrict their use mainly to grazing,
forestland, or wildlife habltat.

Class 8 solls and miscellaneous areas have timitations that preclude commercial plant production and that restrict thelr use to
recreational purposes, wildlife habltat, watershed, or esthetic purposes.

Aggregation Method: Dominant Condiion

Aggregation is the process by which a set of component attribute vatues is reduced to a single value to represent the map unit as a
whole.

A map unit is typically composed of one or more “components”. A component Is either some type of soil or some nonsoil entity,
e.g., rock outcrop. The componentis in the map unit name represent the major soils within a map unit delineation. Minor
components make up the bafance of the map unit. Great differences in sofl properties can occur between map unlt components
and within short distances. Minor components may be very different from the major components. Such differences could
significantly affect use and management of the map unit. Minor components may or may not be documented in the database. The
results of aggregation do not reflect the presence or absence of limitations of the components which are not listed in the database.
An on-site Investigation is required to identify the location of individual map unit components.

For each of a map unit's components, a comesponding percent composition is recorded. A percent composition of 60 Indicates that
the comresponding component typically makes up approximately 60% of the map unit. Percent composition is a critical factor in
some, but not all, aggregation methods.

For the atfribute being aggregated, the first step of the aggregation process is to derive one attribute value for each of a map unit's
components. From this set of component attributes, the next step of the aggregation process derives a single value that represents
the map unit as a whole. Once a single value for each map unit is derived, a thematic map for soil map units can be generated.
Aggregation must be done because, on any sofl map, map units are defineated but components are not The aggregation method
"Dominant Condition" first groups like attribute vatues for the components in a map unit. For each group, percent composition is set
to the sum of the percent composition of all components participaling in that group. These groups now represent “conditions” rather
than components. The attribute value assoclaled with the group wilh the highest cumulative percent composition Is retumned. If
more than one group shares the highest cumulative percent composition, the commesponding "tie-break” rule delermines which value
should be retumed. The “tle-break” rule indicates whether the lower or higher group value should be retumed in the case of a
percent composition tie.

The result retumed by this aggregation method represents the dominant condition throughout the map unit only when no tie has
occurred.

Tie-break Rule: Higher

Application Version: 52.0016 02/18/2009
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Nonirrigated Capability Class

The tie-break rule indicates which value should be selecled from a set of multiple candidate values, or which value shouid be
selected in the event of a percent composition tle.

Application Version: 5.2.0016

02/18/2009
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Drainage Class- Silveira, Tony
Aggregation Method: Dominant Condition
Tie-break Rule: Higher

Tlamook County, Oregon
Survey Area Verslon and Date: 1 - 09/21/2006

Map

symbol Map unit name Rating

30D Templeton medial silt loam, 5 to 30 percent slopes Well drained

30E Templeton-Ecola medial silt loams, 30 to 60 percent slopes Well dralned

32D Munsoncreek-Flowerpot complex, 5 to 30 percent slopes Well drained

33D Tolovana medial siit loam, 5 to 30 percent slopes Well drained

45B Hebo slity clay loam, 0 to 5 percent slopes Poorly drained
103A Coquille sitt loam, 0 fo 1 percent slopes, diked Very poorly drained
1198 Typic Fulvudands complex, 0 to 7 percent slopes Moderately well drained
170B Logsden-Nehalem sliit loams, 0 to 5 percent slopes Well drained

191B Slletz-Euchre medial siit loams, 0 to 7 percent slopes Well dralned

Application Version: 5.2.0016

02/18/2009

Page 1 of 2



Drainage Class
Rating Options

Aftribute Name: Drainage Class

Drainage class (natural) refers to the frequency and duration of wet periods under conditions similar to those under which the soil
formed. Alterations of the water regime by human activities, either through drainage or lmrigation, are not a consideration uniess
they have significantly changed the morphology of the soil. Seven classes of natural soll drainage are recognized — excessively
drained, somewhat excessively drained, well drained, moderately well dreined, somewhat poorly drained, poorly drained, and very
poorly drained. These classes are defined In the “Sofl Survey Manual.”

Aggregalion Method: Dominant Condlition

Aggregation is the process by which a set of component attribute values is reduced to a single value to represent the map unit as a
whole.

A map unit is typically composed of one or more “components®. A component Is elther some type of soll or some nonsoll entity,
e.g., rock outcrop. The components in the map unit name represent the major solls within a map unit delineation. Minor
components make up the balance of the map unit. Great differences in soll properties can occur between map unit components
and within short distances. Minor components may be very different from the major components. Such differences could
significantly affect use and management of the map unft. Minor components may or may not be documented in the database. The
results of aggregation do not reflect the presence or absence of fimitations of the components which are not listed in the database.
An on-site investigation is required to identify the location of individual map unit components.

For each of a map unit's components, a comesponding percent composition is recorded. A percent composition of 60 indicates that
the corresponding component typicafly makes up appraximalely 60% of the map unit. Percent composition Is a critical factor in
some, but not all, aggregation methods.

For the attribute being aggregated, the first step of the aggregation process is to derive one attribute value for each of a map unit's
components. From this set of component attributes, the next step of the aggregation process derives a single vaiue that represents
the map unit as a whole. Once a single value for each map unit is derived, a thematic map for soil map units can be generated.
Aggregation must be done because, on any soil map, map uniis are delineated but components are not.The aggregation method
"Dominant Condition” first groups like attribute values for the components in a map unit. For each group, percent composition is set
to the sum of the percent composition of all components partlcipating in that group. These groups now represent “conditions” rather
than components. The attribute value associated with the group with the highest cumulative percent composition is retumed. If
more than one group shares the highest cumutative percent composition, the comesponding "tie-break” rule detesrmines which value
should be retumed. The “tie-break® rule indicates whether the lower or higher group value should be relumed In the case of a
percent composition tie.

The result retumed by this aggregation method represents the dominant condition throughout the map unit only when no tie has
occurred.

Tie-break Rule: Higher

The tie-break rule indicates which value should be selected from a set of multiple candidate values, or which value should be
selected in the event of a percent composition tie.

Application Version: 5.2.0016 02/18/2009
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Silveira, Tony
1172015

BUSINESS NARRATIVE

This Animal Waste Management Plan is for 862-1,000 lb. animal units. It is for 440
lactating Jerseys, 110 lactating Holsteins, 80 dry cows, 250 heifers, and 300 calves. The
number of livestock may be lower, at times, due to culling rates, economic conditions,
and/or livestock health. The lactating cows, dry cows, and heifers are confined
throughout the year. The calves are normally confined for 181 days and on pasture for
184 days. The confinement days for the calves may vary from day to day, week to week,
month to month and year to year. The variation is due to livestock health, economic
conditions, weather conditions, and excessive forage produced during late fall, winter,
and early spring. Livestock mortality service is provided by Tillamook County Creamery
Association.

The operation consists of three owned Tracts. The lactating cows are housed at Tract 590.
Tract 80 is the dry cow and heifer operation. Tract 177 is the calve operation.

There are 107.5 acres in Tract 590 (milking operation) that receive manure applications.
There is 39 acres that occasionally flood and 68.5 acres that frequently flood. Liquid
manure is applied with a pump, buried manure mainline, and a manure gun traveler. Solid
manure produced at Tract 80 is applied with a tractor and manure spreader on Tract 590
forage producing fields. At Tract 590 emergency winter manure applications will be on
Field 1 that occasionally floods. See the enclosed Flood Boundary Map for the
emergency winter manure application areas. The Liquid manure produced at Tract 590 is
run through a separator. All solid manure produced at Tract 590 is recycled as bedding.
No solids from Tract 590 are applied to the fields. Based on the Oregon Animal Waste
Management Design Aid (ORAWM) 47% of the nutrients produced will not be applied
to the fields. This 47% represents 12,706 Ibs. of nitrogen, 9,972 Ibs. of phosphorus
(P205), and 15,932 1bs. of potassium (K20).

Tract 590 and 80 fields are double cropped. Those fields that are used to grow com silage
will be established to an adapted grass species as soon as the corn silage is removed. The
grass forage mixture may contain wheat, oats, or both. All fields that receive manure
applications in Tract 590 are within the 100-year flood plain. The target yield for the corn
silage is 18 to 22 tons at 30% dry matter per acre per year. The target yield for the
ryegrass silage crop forage is 20 tons at 30% dry matter per acre per year. Soil tests will
be taken in the early spring to determine the rate of manure or commercial fertilizer

-application for the corn silage. The forage producing fields are in good condition. To
achieve a 20 ton yield for the grass silage the agronomic rate is 300 1bs. of nitrogen per
acre per year. To produce 18 to 22 tons of silage comn at 30% dry matter per acre the
agronomic rate for nitrogen is 135 Ibs. to 165 Ibs. per acre

At Tract 590 (milking operation) the manure is handled 70% liquids and 30% solids.
There are three liquid waste storage tanks and a waste collection tank at Tract 590. The



size of the two below ground liquid waste storage tanks are: 40’ x 12’ x 8’ and 32’ x 8.
The waste collection tank holds 134 cubic feet of milk house and parlor waste. The
collection tank and below ground tank wastes are pumped to the above ground liquid
waste storage tank. The above ground tank is 80° x 12°.

Liquid waste storage tanks at Tract 177 are used to store liquid waste produced at Tract
590, Tract 80 if needed, and solid manure leachate from the solid manure storage at Tract
177. Manure from Tracts 590 and 80 is transported to the liquid waste storage system by
either a commercial manure hauler that uses a truck and tank wagon or by using either a
2,000 gallon or a 2,500 gallon tank wagon and a tractor. The liquid waste storage tanks at
Tract 177 are four below ground liquid manure tanks and one above ground liquid waste
storage tank. The below ground tanks are: 35° x 7.5°, 40” x 10°, 30’ x 7.5°, and 30’ x 7.5".
The above ground liquid waste storage tank is 80’ x 16°. The manure from the below
ground liquid waste storage tanks is, pumped through a buried manure mainline to the
above ground liquid waste storage tank. In combination, these six below ground liquid
waste storage tanks, the waste collection tank, and the two above ground liquid waste
storage tanks can store the liquid waste produced by the 862-1,000 Ib. animal units at
Tract 590, 80, and manure leachate from the solid manure produced at Tract 177 for 122
days. The 84’ x 40’ x 12” solid manure store is used to store T-590 separated manure.
The facility can store the separated solid waste from 539-1,000 Ib. animal units for 255
days.

Tract 80(dry cow/heifer operation) has 99.0 acres that receive manure applications.
Liquid manure is applied from both Tract 590 and 80 by a pump, buried manure mainline
and a manure gun traveler or a manure tank wagon. The solid manure is applied with a
tractor and manure spreader. All fields that receive manure applications in T-80 are
within the 100-year floodplain. Tract 80 field 2 is used for winter emergency manure
applications. Refer to the enclosed Flood Boundary Map for Tract 80.

Tract 80 fields used to produce corn silage will be planted to an adapted grass species
identified in the enclosed Cover Crop Specification Sheet when the corn silage is
removed. Wheat, oats, or both may be included in the ryegrass mixture. The target yield
for the ryegrass fields is 20 tons at 30% dry matter per acre per year. To achieve a 20 ton
yield for the grass silage the agronomic rate is 300 Ibs. of nitrogen per acre per year.

The corn silage target yield is 18 to 22 tons at 30% dry matter per acre per year. Soil tests
will be taken in the early spring for those fields that will be planted to corn silage to
determine manure and commercial fertilizer application rates. For the pasture fields at
Tract 177, soil tests will be taken at least every five years to evaluate the manure and/or
commercial fertilizer application rates. Soil tests are recommend following the removal
of the com silage to evaluate the rate of manure application to the grass silage fields.

The manure that is produced by the dry cow and heifers at Tract 80 is handled 40%
liquids and 60% solids. The below ground liquid manure storage tank is 55’ x 22° x 6°. It
will store the liquid manure produced by the 226-1,000 Ib. animal units for 61 days. The
solid manure storage facility is 58° x 34’ x 6’. It will store the solid manure produced by
the 226-1,000 Ib. animals for 142 days.



There are 61.8 acres in Tract 177(calf operation) that receives manure applications. The
adjacent county road is built on a dike along the Tillamook River. Tide-gates have been
installed at the pasture open ditch outlets. The fields frequently flood during high tides.
Emergency winter manure application will be in the areas designated as occasional. Refer
to the enclosed Flood Boundary Map for Tract 177.

The target yield for Tract 177 pasture fields is 17 tons at 30% dry matter per acre per
year. To achieve a 17 ton yield for the grass pastures, the agronomic rate for nitrogen is
245 1bs. per acre per year.

Liquid waste is transported from Tract 590 and stored in Tract 177 liquid waste storage
tanks. Liquid manure is applied to Tract 177 pasture fields with a pump, buried manure
mainline, and a manure gun traveler. A manure tank wagon may be used at times. The
solid manure is applied with a tractor and manure spreader.

At Tract 177 manure will be managed 100% solids. The operation is a loose housing
operation. The solid manure produced remains in the two barns at the operation. Barn A
has 200 calves housed. There is 21,827 cubic feet of available solid manure storage in
Barn A. This available storage can store the solid manure produced by the 65/1,000 Ib.
animal units for 130 days. Barn B houses 100 calves. There is 7,560 cubic feet of
available solid manure storage in Barn B. This available storage can store the solid
manure produced by the 33-1,000 1b. animal units for 156 days. Chopped straw is
periodically placed in the loose housing facilities. The below ground liquid waste storage
facilities will catch any leachate that might come from the solid manure areas.

If any manure is exported from any of the three operations, records are kept on the
amount, type, date the liquid and/or the solid manure was export from which operation.
Manure storage days are based on the 30-year average annual precipitation recorded at
KTIL Radio Station in the City of Tillamook. All conservation practices installed will be
managed and maintained in accordance with the enclosed “OPERATION AND
MAINTENEANCE WORKSHEETS.”

Best management practices used to divert clean water away from the animal confinement
area includes roofing manure accumulation slabs. These practices prevent manure run off
from manure accumulation areas and/or the addition of rainwater to the liquid waste
storage system that decrease the available liquid waste storage. Gutters, downspouts, and
outlets have been installed on the animal confinement buildings to divert clean water
away from animal confinement buildings or manure accumulation areas and outletted in
an area free of manure. Waste storage facilities have been installed to store manure until
soil and climatic conditions are favorable for manure application. A bedding maker or
manure separator is used to process the solid manure into fiber to use for bedding to
lower the nutrients that are applied to the fields. Buried waste transfer pipes and pumps
have been installed to transfer liquid waste to liquid waste storage facilities /or to the
fields for application. Filter strips adjacent to open watercourse are used to prevent
manure runoff from fields into open water courses.



Soils where manure is applied are: Brenner silt loam, 0-1% slopes, Coquille silt loam,0-
1% slopes, diked, Nehalem silt loam, 0-3% slopes, Nestucca-Brenner silt loams,0-3%
slopes, Nestucca silt loam, 0-3% slopes and Templeton medial silt loam, 5-30% slopes.
The Brenner soil is poorly drained. The Coquille diked soil is very poorly drained. The
Nehalem and Templeton soils are well drained. The Nestucca-Brenner and Nestucea silt
loam soils are somewhat poorly drained.



COMPREHENSIVE NUTRIENT MANAGEMENT PLAN

Cooperator: Sllveira, Tony Date:
Field Planned Applied LAND USE AND PRACTICE
No. Amount
Farmstead T-590
F 1 X X Waste Storage Facility

A 80' x 12' above ground liquid waste storage tank was

installed. The 60,288 cubic foot above ground liquid waste
storage tank, In combination with the two below ground

liquid waste storage tanks, the four below ground liquid waste
storage tanks at Tract 177, and the above ground liquid waste

at T-177 will store the liguid waste produced by the 862-1,000 Ib.
animal units for 122 days.

F 1 X X Waste Storage Facility
A 32' x 8' below ground liquid waste storage tank was Installed.
The 6,430 cublc foot liquld waste storage tank, in combination with
the other below ground liquid waste tank, the above ground waste
storage tank, and the four below ground liquid waste storage tanks
and the above ground liquid waste storage tanks at T-177 will store
the liquid waste produced by the 862-1,000 Ib. animal units for 122 days.

F 1 X X Waste Storage Facility
A 40'x 12 x 8' below ground liquid waste storage tank was installed.
The 3,840 cubic foot liquid waste storage tank, in combination with
the other below ground liquid waste storage tank, the above
ground waste storage tank and the four below ground liquid waste
storage tanks and the above ground waste storage tank at 7-177 will
store the liquid waste produced by the 862-1,000 Ib. animal units for
122 days.

F 1 X X Waste Storage Facility
A 40' x 84' x 12’ solid manure storage facility was Installed. T The facility is
used as commodity shed where separated manure produced for bedding is stored.
stored. The facility can store the separated manure for 255 days.

F 1 b X Waste Storage Facility
A 384 cubic foot liquid waste reception tank was installed to collect
and transfer milk house and parlor waste to the above ground liquld waste
storage tank.

F 1 X X Manure Transfer
390 feet of 5 Inch PVC Class Code 125 manure transfer pipe was
installed from the below ground liquid waste storage tank to the
above ground liquid waste storage tank.

Manure Transfer :

A pump/agitator was installed in the two below ground liquid waste
storage tanks to agitate the manure In the below ground liquid waste
storage tanks and transfer the liquid waste to the above ground liquid
waste storage tank



COMPREHENSIVE NUTRIENT MANAGEMENT PLAN

Cooperator: Silvelra, Tony Date:
Fleld Planned Applied LAND USE AND PRACTICE
No. Amount
Farmstead T-550
F 1 x X Waste Storage Facillty

A 80' x 12' above ground liquid waste storage tank was

installed. The 60,288 cubic foot above ground liquid waste
storage tank, in combination with the two below ground

liquid waste storage tanks, the four below ground liquid waste
storage tanks at Tract 177, and the above ground liquid waste

at T-177 will store the liquid waste produced by the 539-1,000 Ib.
animal units at T-590, the milking operation, for 133 days.

F 1 X X Waste Storage Facllity
A 32' x 8' below ground liquid waste storage tank was installed.
The 6,430 cubic foot liquid waste storage tank, In combination with
the other below ground liquid waste tank, the above ground waste
storage tank, and the four below ground liquid waste storage tanks
and the above ground liquid waste storage tanks at T-177 will store
the liquld waste produced by the 539-1,000 Ib. animal units for 133 days.

F 1 X X Waste Storage Facllity
A 40" x 12* x 8' below ground liquid waste storage tank was Installed.
The 3,840 cubic foot liquld waste storage tank, in combination with
the other below ground fiquid waste storage tank, the above
ground waste storage tank and the four below ground liquid waste
storage tanks and the above ground waste storage tank at T-177 will
store the liquid waste produced by the 539-1,000 Ib. animal units for
133 days.

F 1 X X Waste Storage Facllity
A 40" x 84' x 12' solld manure storage facllity was Installed. T The facility Is
used as commodity shed where separated manure produced for bedding Is stored.
stored. The facllity can store the separated manure for 255 days.

F 1 X X Waste Storage Facllity
A 384 cubic foot liquid waste reception tank was installed to collect
and transfer milk house and parlor waste to the above ground liquid waste
storage tank.

F 1 X X Manure Transfer
390 feet of S inch PVC Class Code 125 manure transfer pipe was
installed from the below ground liquid waste storage tank to the
above ground liquld waste storage tank.

Manure Transfer

A pump/agitator was Installed In the two below ground liquid waste
storage tanks to agitate the manure in the below ground liquid waste
storage tanks and transfer the liquid waste to the above ground liquid
waste storage tank



COMPREHENSIVE NUTRIENT MANAGEMENT PLAN

Cooperator: Sllveira, Tony Date:
Fleld Planned Applied LAND USE AND PRACTICE
No. Amount
Farmstead T-580
F 1 X x Manure Transfer

A pump was Installed in the above ground liquid waste
storage tank to transfer the liquid waste to the fields for
application.

F 1 X x Manure Transfer
An agitator was Installed in the above ground liquid waste
storage tank to stir the manure for application and prevent
solld manure buildup In the tank.

F 1 X b Manure Transfer
261 feet of concrete curbs were installed on the manure
accumulation slabs to prevent manure runoff.

F 1 X X Manure Transfer
1,850 feet of buried manure mainline was Installed to transfer
liquid manure from the above ground liquid waste storage
tank to the fields for application.

F 1 X X Manure Transfer
A manure gun traveler is used to apply liquid manure to the
fields.
Farmstead 80

F 1 X X 2 Waste Storage Facility

A 58' x 34' x 6' solid manure storage facility was installed. The
11,832 cublc foot solld manure storage facility will store the solid
manure produced by the 226-1,000 Ib. animal units for 142 days.

F 1 X X Waste Storage Facllity
A 55' x 22" x 6' below ground liquid waste storage tank was installed.
The 7,260 cubic foot liquid waste storage tank will store the liquid
manure produced by the 226-1,000 Ib. animal units for 61 days.

F 4 X X Waste Storage Facllity
Four roofs were Installed over the manure accumulation areas. The
roofs were: 59' x 10'; 47' x 76'; 2' x 59'; 30.5' x 54'.

F 1 X X Manure Transfer
A pump was Installed in the below ground liquid waste storage tank
to transfer liquld waste to the fields.

F 1 X H Manure Transfer
Concrete curbs were installed around the manure accumulation slabs
to prevent manure runoff.



COMPREHENSIVE NUTRIENT MANAGEMENT PLAN

Cooperator: Silveira, Tony

Field
No.

Amount

2,200t

Planned Applied

X X
X X
X X
X X
X X
X X
X X
X X

Date:

LAND USE AND PRACTICE
Farmstead T-80

Roof Runoff Structure
1040 feet of gutters and downspouts were installed on the animal
confinement building.

Farmstead T-177

Waste Storage Facilities

Two 35' x 7.5' below ground liquid manure storage tanks were installed

at Barn B. The 10,596 cublc foot liquld manure store system, in combination
with the other two liquid manure storage system at Barn A, the above ground
liquid manure storage tank, the two below ground liquid waste storage tanks,
the waste collectlon tank, and the above ground liquld waste storage tank at
T-590 will store the liquid waste produced by the 862-1,000 Ib. animal units
for 122 days.

Waste Starage Facllities

A35'x 7.5 and a 40' x 10' below ground liquid manure tanks were Installed

at Barn A. The 19,772 cubic foot liquid manure storage system, in combination
with the other two liquid manure storage system at Bamn B, the above ground
liquid manure storage tank, the two below ground liquid waste storage tanks,
the waste collection tank, and the above ground liquid waste storage tank at
T-590 will store the liquid waste produced by the 862-1,000 Ib. animal units
for 122 days.

Waste Storage Facility

An 80' x 16' above ground liquid waste storage tank was installed. The
80,384 cublc foot liquid waste storage tank, in combination with the

two below ground liquld manure tanks at Barn B and the two below ground
liquid waste storage tanks at Barn A, the above ground liquid waste storage
tank, the two below ground liquid waste storage tanks, the waste collection
tank, and the above ground liquid waste store tank at T-530, will store the
liquid waste produced by the 862-1,000 Ib. animal units for 122 days.

Waste Transfer Plpe

A S inch manure transfer pipe has been installed to transfer liquid waste from
the below ground liquid waste storage tank system to the above ground liquid
waste storage tank.

Pump
A pump was installed in the above ground liquid waste storage tank to transfer
the liquid manure to the fields.

Pump/Agitator

A pump/agitator was installed in the below ground liquid waste storage tank to
transfer the liquid waste from the below ground liquid waste storage tank to the
above ground liquld waste storage tank.

Roofs
4,287 square feet of roof was installed over the below ground liquid waste
storage tank and the manure accumulation slab at Bam A.



COMPREHENSIVE NUTRIENT MANAGEMENT PLAN

Cooperator: Silveira, Tony Date:
Field Planned Applied LAND USE AND PRACTICE
No. Amount
Farmstead T-177
F 1 X X Gutters and Downspouts

278 feet of gutters and downspouts were Installed on the animal
confinement buildings.

F 950 ft X X Underground Outlet
A six Inch underground outlet was installed to outlet the gutters
in an area free of manure.

F 1 X X Curbs
Concrete curbs were Installed to prevent manure runoff from the
livestock confinement and manure accumulation areas.

F 1 X X Buried Manure Mainline
2,385 feet of burled manure mainline was Installed to transfer
liquid manure from the above ground liquid waste storage tank
to the flelds in a non-polluting manner.

Crop T-590

1-8 107.5ac x Forage Harvest Management
When grass forage Is harvested it will be in accordance with the
enclosed Forage Harvest Specification Sheet. When com silage is
harvested It will be in accordance with the enclosed Cover Crop
Specification Sheet.

1-8 107.5 ac X Nutrient Management
Liquid and solid manure will be used for forage production. Soil
manure tests will be used to determine rates of manure application
Nutrient management will be implemented In accordance with the
enclosed Nutrient Management Specification Sheet.

1-8 107.5ac X Waste Utilization
Solid and liquid waste will be applied to the cropland in accordance
with the enclosed Waste Utilization Specification Sheet .

3,578 3,600 ft X X Surface Drainage, Maln or Lateral
The existing open ditches will be maintained.

3,456,728 24ac X Fliter Strip
A grass filter strip adjacent to the open watercourses will be
established and maintalned as part of the animal confinement
operation water quality plan to prevent agricultural waste from
entering the open watercourses. The fliter strip will be managed
and maintained in accordance with the enclosed Fiiter Strip
Specification Sheet.

Crop T-80

14 11,839 ft X X Surface Drainage, Maln or Lateral
The existing open ditches will be maintalned.



COMPREHENSIVE NUTRIENT MANAGEMENT PLAN

Cooperator: Sllveira, Tony

Fleld
No.

14

15

15

19

1-9

19

Amount

16.2 ac

99.0 ac

99.0 ac

99.0 ac

61.8ac

61.8 ac

61.8

6.8 ac

Planned Applied

Date:

LAND USE AND PRACTICE

Crop T-80

Filter Strip

A grass fllter strip adjacent to the open watercourses will be
established and maintained as part of the animal confinement
operatlon water quality plan to prevent agricultural waste from
entering the open watercourses. The filter strip will be managed
and maintained In accordance with the enclosed Filter Strip
Specification Sheet.

Forage Harvest Management

When grass forage Is harvested It will be in accordance with the
enclosed Forage Harvest Specification Sheet. When corn sllage Is
harvested It will be in accordance with the enclosed Cover Crop
Specification Sheet.

Nutrlent Management

Solld and liquid manure will be used for forage production. Soil

and manure tests will be used to determine rates of manure
applications. Nutrient management will be implemented in

accordance with the enclosed Nutrient Management Specification Sheet.

Waste Utllization
Solld and liquid manure wlll be applled to the cropland In accordance with
the enclosed Waste Utllization Specification Sheet .

Pasture T-177

Prescribed Grazing
Pastures will be managed in accordance with the enclosed Prescribed
Grazing Specification Sheet.

Nutrient Management

Digested effluent from the Port of Tillamook will be used for forage production.
production. Soil and digested effluence tests will be used to determine rates of
application. Nutreient management will be implemented in accordance with the
enclosed Nutrlent Management Specification Sheet.

Waste Utllization .
Solid and liquid manure will be applied to the cropland in accordance with the
enclosed Waste Utillzatlon Specification Sheet .

Filter Strip

A grass fliter strip adjacent to the open watercourses will be established and
maintained as part of the animal confinement operation water quality plan

to prevent agricultural waste from entering the open watercourse. The filter strip
will be managed and maintained In accordance with the enclosed Filter Strip
Specificatton Sheet.



COMPREHENSIVE NUTRIENT MANAGEMENT PLAN

Cooperator: Silveira, Tony Date:
Field Planned Applied LAND USE AND PRACTICE
No. Amount
Pasture T-177
19 5,552 ft x X Surface Dralnage, Main or Lateral

The existing open ditches will be maintained.

14,59 4 X X Tidegates
Tide have been installed to prevent salt water intrusion
onto the fields.
3 1 X X Culvert

A culvert was installed in the open ditches to provide a
crossing for livestock and prevent manure from entering
the open water courses.
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Tillamook County Soil and Water Conservation District is an Equal Opportunity
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TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

WASTE STORAGE FACILITY

For:  Landowner/Operator Silveira, Tony

Job Location: T 1S;R 10W; Sec 35, 36

County_Tillamook SWCD_Tillamook Farm/Tract No.___T-590, 80, 177
Prepared By___Pedersen Date___10/15
Tract-590

80' X 12' Above Ground Liquid Waste Storage Tank
40’ x 12' x 8' Below Ground Liquid Waste Storage Tank
32’ x 8" Below Ground Liquid Waste Storage Tank
134 cubic foot waste collection tank for the milk house and parlor wastes.
Tract- 80
55' x 22’ x 6' Below Ground Liquid Waste Storage Tank
Tract 177
80' x 16’ Above Ground Liquid Waste Storage Tank
35’ x 7.5' Below Ground Liquid Waste Storage Tank
40’ x 10" Below Ground Liquid Waste Storage Tank
30’ x 7.5' Below Ground Liquid Waste Storage Tank

30" x 7.5' Below Ground Liquid Waste Storage Tank

Operation and Maintenance items

A properly operated and maintained waste storage structure is an asset to your farm. These waste
storage structures were designed and installed for temporary storage of animal wastes and/or effluent
from the Port of Tillamook methane digester. The estimated life span of this installation is at least 10
years. If at any time this structure is taken out of service, the Natural Resources Division of the Oregon
Department of Agriculture should be contacted for guidance in decommissioning the structure to avoid
environmental concems. The life of this installation can be assured and usually increased by developing
and carrying out a good operation and maintenance program.

This practice will require you to perform periodic operation and maintenance to maintain satisfactory
..~ performance. A good operation and maintenance plan includes:



Do not allow equipment that exceeds the design loading to operate within 20 feet of the structure.
WARNING: ENTERING AN UNVENTILATED TANK IS EXTEREMELY "HAZARDOUS" I Do not
allow human entry into the enclosed structure without safety equipment that includes ladders and

breathing apparatus.

Continually maintain all pumps, agitators, piping, valves and all other electrical and mechanical
equipment in good operating condition by following the manufacturer's recommendations.

Continually maintain grounding rods and wiring for all electrical equipment in good condition.
Facilities will be lowered by November 1% to begin winter storage.

A one foot free board will be maintained on the above ground liquid waste storage tanks to prevent
spillage.

The waste storage facility will be inspected at least annually.

Perform daily inspections of water lines, including drinking water or cooling water lines. Repalr leaking
lines immediately to prevent excessive water from entering the storage system.

Immediately repair any vandalism, vehicular or livestock damage to the structure, earthen areas
surrounding the structure, or any appurtenances.

Pump out the facility within the first two years following construction to check for structural damage. If
damage is noted, immediately seek a qualified engineer to assess the situation. Thereafter, it should
be pumped out at least every five years to check for damages, remove gravel, rocks, sand, wire and
other debris to maintain storage capacity.

Immediately remove all foreign debris within the structure that may cause damage to pumps and
agitator.

During de-watering of the structure, ensure that waste is spread at minimum rates in areas where
crops are grown. When spread manure adjacent to open watercourses, the enclosed Filter Strip
Specification Sheet will be followed. Avoid applying waste during heavy rainfall events.

Dead animals will not be disposed of in the liquid waste storage facility.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

MANURE TANK AGITATOR

Landowner/Operator; Silveira, Tony

Job Location: T 2S; R 10W; Sec. 36

County_Tillamook SWCD_Tillamook Tract No. T-590

Prepared By: Pedersen Date___10/15

Operation and Maintenance Items

A properly operated and maintained manure tank agitator is an asset to your farm. The manure agitator
was designed and installed to stir the liquid waste and keep the solids in suspension so solid manure will
not buildup in the bottom of the tank and reduce the designed storage capacity. The estimated life span of
this installation is at least 10 years. The life of the manure agitator can be assured and usually increased
by developing and carrying out a good operation and maintenance program.

This practice will require you to perform periodic operation and maintenance to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Preventive maintenance will be in accordance with the manufacturer's recommendations.

= Periodically examine the agitator for proper operation. Clean debris from the propeller, and promptly
replace any defective or damaged parts.

= Remove the agitator from the manure tank and periedically clean and oil as needed to increase the
life expectancy of the agitator.

= |Immediately repair any vandalism or livestock damage. Do not allow livestock near equipment during
operation.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

MANURE TANK AGITATOR/PUMP

Landowner/Operator;_Silveira, Tony

Job Location: T 1: R 10W; Sec. 35, 36

County_Tillamook SWCD__Tillamook Tract No. T-590,177
Prepared By: Pedersen Date__ 10/15 -

Operation and Maintenance Items

A properly operated and maintained manure tank agitator/pump is an asset to your farm. The manure
agitator/pump was designed and installed to stir the liquid waste and keep the solids in suspension so
solid manure will not buildup in the bottom of the tank and reduce the designed storage capacity and
transfer the manure to a tank wagon or to the fields. The estimated life span of this installation is at least
10 years. The life of the manure agitator can be assured and usually increased by developing and carrying
out a good operation and maintenance program.

This practice will require you to perform pericdic operation and maintenance to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Preventive maintenance will be in accordance with the manufacturer's recommendations.

= Periodically examine the agitator for proper operation. Clean debris from the propeller, and promptly
replace any defective or damaged parts.

= Remove the agitator from the manure tank and periodically clean and oil as needed to increase the
life expectancy of the agitator.

= |Immediately repair any vandalism or livestock damage. Do not allow livestock near equipment during
operation.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

MANURE PUMP
Landowner/Operator; Silveira, Tony
Job Location: T 1S; R 10W. Sec. 35, 36
County_Tillamook SWCD__Tillamoock Tract No. T-590, 80, 177
Prepared By: _Pedersen Date__ 10/15

Operation and Maintenance Items

A properly operated and maintained manure pump is an asset to your farm. The manure pump was
designed to transfer the liquid waste to the pasture and hay lands for application. The estimated life span
of this installation is at least 10 years. The life of the manure pump can be assured and usually increased
by developing and carrying out a good operation and maintenance program.

This practice will require you to perform periodic operation and maintenance to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Preventive maintenance will be in accordance with the manufacturer's recommendations.

= Periodically examine the pump for proper operation. Clean debris from the propeller, and promptly
replace any defective or damaged parts.

= Periodically clean and oil as needed to increase the life expectancy of the pump.

= Immediately repair any vandalism or livestock damage. Do not allow livestock near equipment during
operation.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

MANURE SEPARATOR AND/OR BEDDING MAKER

Landowner/Operator;_Silveira, Tony

Job Location:T 1S; R 10W: Sec. 36

County_Tillamook SWCD__Tillamook Tract No. T-690

Prepared By: Pedersén Date__ 10/15

Operation and Maintenance Items

A properly operated and maintained manure separator or bedding maker is an asset to your farm. The
manure separator was designed and installed to remove solid manure from the liquid manure storage
facility so solid manure wifl not buildup in the bottom of the tank and reduce the designed storage capacity.
The estimated life span of this installation is at least 10 years. The life of the manure separator can be
assured and usually increased by developing and carrying out a good operation and maintenance
program.

This practice will require you to perform pericdic operation and maintenance to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Preventive maintenance will be in accordance with the manufacturer's recommendations.

= Periodically examine the separator for proper operation. Clean debris from the separator, and
promptly replace any defective or damaged parts.

= Periodically clean and oil as needed to increase the life expectancy of the separator.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

WASTE TRANSFER PIPE
HIGH-PRESSURE UNDERGROUND, PLASTIC PIPELINE

Landowner/Operator; Silveira, Tony
Job Location: T 1S; R 10W:Sec.35, 36

County_Tillamook SWCD__Tillamook Tract No. T-590, 177

Prepared By; Pedersen Date__10/15
o Waste Transfer Pipe

Operation and Maintenance ltems

A properly operated and maintained waste transfer system is an asset to your farm. This waste transfer
system was designed and installed for transferring liquid wastes from a below ground liquid storage facility
to an above ground liquid waste storage facility. The estimated life span of this installation is at least 20
years. The life of this installation can be assured and usually increased by developing and carrying out a
good operation and maintenance program.

This practice will require you to perform periodic operation and maintenance to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Check to make sure all values and air vents are set at the proper operating condition so they may
provide protection to the pipeline. Remove foreign materials and vegetation that can interfere with
proper valve operation.

= Pipeline will be flushed regularly to prevent clogging.

= Leaks or broken sections will be replaced and/or repaired.

= Maintain the designed depth of cover over the pipeline.

=> Limit traffic over the pipeline to designated sections that were designed for traffic loads.

= Avoid travel over pipelines by tillage equipment when the soil is saturated.

= Avoid any sub-soiling operation that may disturb the pipeline.

= Maintain a vigorous growth of vegetative covering. This includes reseeding, fertilization and
application of herbicides when necessary. Periodic mowing may also be needed to control height of
vegetation.

= Non-buried pipelines will be inspected weekly to assure there is no leaks that is causing waste
spillage. Leaks will be repaired immediately.



= Eradicate or otherwise remove all rodents or burrowing animals that can potentially damage or
displace the pipe. Immediately repair any damages caused by their activity.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

WASTE STORAGE FACILITY (SOLID MANURE STORAGE FACILITY)

For.  Landowner/Operator Silveira, Tony

Job Location: T 1S; R 10W; Sec 36

County_Tillamook SWCD_Tillamook Farm/Tract No.____T-530, 80
Prepared By_Pedersen Date_ 10/15
Tract 590

84' x 40’ x 12" Solid Manure Storage Facility
Tract 80

58' x 34' x 6’ Solid Manure Storage Facility
Tract 177

51’ x 111" x 1.5’ Dry Pack Facility Barn A
17' x 111’ x 1.5’ Dry Pack Facility Bam A
13’ x 58" x 1.5" Dry Pack Facility Bam A
50’ x 98' x 1.5' Dry Pack Facility Barn A
17.2' x 78.5’ x 1.5' Dry Pack Facility Barn A

82" x 12' x 2.5' Dry Pack Facility Bam B~
55" x 12' x 4.0’ Dry Pack Facility Barm B
82' x 12' x 2.5’ Dry Pack Facility Barn B

Operation and Maintenance ltems

A properly operated and maintained waste storage structure is an asset to your farm. These waste
storage structures were designed and installed for temporary storage of solid manure. The estimated life
span of this installation is at least 10 years. If at any time a structure is taken out of service, the Natural
Resources Division of the Oregon Department of Agriculture should be contacted for guidance in
decommissioning the structure to avoid environmental concerns. The life of this installation can be
assured and usually increased by developing and carrying out a good operation and maintenance
program.

This practice will require you to perform periodic operation and maintenance to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Do not allow equipment that exceeds the design loading to operate within 20 feet of the structure

= Immediately repair any vandalism, vehicular or livestock damage to the structure, earthen areas
surrounding the structure, or any appurtenances.

= Storage facility will be ready by November 1¢ to begin winter storage.



=

During de-watering of the structure, ensure that waste is spread at minimum rates in areas where
crops are grown. When spread manure adjacent to open watercourses, the enclosed Filter Strip
Specification Sheet will be followed. Avoid applying waste during heavy rainfall events.

Roofs of the solid manure storage facilities will be inspected annually.
All roof sections that are rusted and leaking will be repaired and/or replaced.

Loose roof sections on the solid manure storage facilities will be secured.

Broken trusses, beams, poles, gutters and downspouts will be repaired or replaced on the solid waste
storage facilities.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

MANURE SEPARATOR AND/OR BEDDING MAKER

Landowner/Operator;_Siiveira, Tony

Job Location:T 1S; R 10W: Sec. 36

County_Tillamook SWCD__Tillamook Tract No. T-590

Prepared By: Pedersen Date___10/15

Operation and Maintenance Items

A properly operated and maintained manure separator or bedding maker is an asset to your farm. The
manure separator was designed and installed to remove solid manure from the liquid manure storage
facility so solid manure will not buildup in the bottom of the tank and reduce the designed storage capacity.
The estimated life span of this installation is at least 10 years. The life of the manure separator can be
assured and usually increased by developing and carrying out a good operation and maintenance

program.

This practice will require you to perform periodic operation and maintenance to maintain satisfactory
performance. A good operation and maintenance plan includes:

=> Preventive maintenance will be in accordance with the manufacturer's recommendations.

= Periodically examine the separator for proper operation. Clean debris from the separator, and
promptly replace any defective or damaged parts.

=> Periodically clean and oil as needed to increase the life expectancy of the separator.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

CURB
For:  Landowner/Operator Silveira, Tony
Job Location: T 1S; R 10W; Sec 35, 36
County_Tillamook SWCD__Tillamook Farm/Tract No.__T 690, 80, 177
Prepared By__Pedersen Date_10/15

Concrete Curb

Operation and Maintenance Items
Properly operated and maintained curbs are an asset to the farm. A curb was designed and installed to
control manure runoff and direct the manure towards a storage facility. Estimated life span of this

installation is at least 10 years. Facility life can be assured and usually increased by developing and
carrying out a good operation and maintenance program.

This practice will require periodic maintenance and may require operational items to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Periodically check curb for proper operation. Repair or replace if needed.
= Remove any foreign debris from the curb area.

= Prevent manure from flowing over the curb.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

ROOF

For:  Landowner/Operator Silveira, Tony

Job Location: T 1S; R 10W: Sec. 35, 36

County_Tillamook SWCD__Tillamook Farm/Tract No.___ T-590, 80, 177

Prepared By Pedersen Date_ 10/15

Operation and Maintenance Items

A properly operated and maintained roof is an asset to your farm. These roofs were designed and
installed for preventing manure runoff from manure accumulation areas. The estimated life span of this
installation is at least 10 years. The life of this installation can be assured and usually increased by
developing and carrying out a good operation and maintenance program.

This practice will require you to perform pericdic operation and maintenance to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Roof will be inspected weekly.

= All roof sections that are rusted and leaking will be replaced or repaired to prevent rainwater from
entering the liquid waste storage system.

= Loose roof sections will be secured.

=> Broken trusses, beams, poles, gutters and downspouts will be repaired or replaced.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

GUTTERS & DOWNSPOUTS

For.  Landowner/Operator Silveira, Tony
Job Location: T 1S; R SW; Sec. 35, 36

County_Tillamook SWCD__Tillamook Farm/Tract No.__T 580, 80, 177

Prepared By_Pedersen Date_10/15

Gutters and Downspouts

Operation and Maintenance Items

Properly operated and maintained roof runoff facilities are an asset to the farm. Roof runoff facilities were
designed and installed to control roof runoff. Estimated life span of this installation is at least 10 years.

Facility life can be assured and usually increased by developing and carrying out a good operation and
maintenance program.

This practice will require periodic maintenance and may require operational items to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Perform weekly inspections of gutters, downspouts and above ground pipelines, and appurtenances
for proper operation. Repair or replace if needed.

= Periodically remove debris from gutters, downspouts and outlet facilities.

= Protect downspouts from damage by livestock and equipment. Repair or replace damaged
components as needed.

=> Keep gutters, downspouts, conveyance pipelines and ditches and appurtenances in good operating
condition.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENCE WORKSHEET

UNDERGROUND OUTLETS
For:  Landowner/Operator Silveira, Tony
Job Lecation: T1S R 10W Sec 35, 36,
County_Tillamook SWCD__Tillamook Farm/Tract No. 580, 80, 177
Prepared By___ Pedersen Date___10/15
Gutter Outlet

Operation and Maintenance items

Properly operated and maintained under ground outlet for the guttering system is an asset to the farm.
This outlet was designed and installed to convey roof runoff in an underground pipeline to where it can be
released without causing erosion. The estimated life span of this installation is at least 10 years. The life of
the practice can be assured and usually increased by developing and carrying out a good operation and
maintenance program.

This practice will require periodic maintenance and may require operational items to maintain satisfactory
performance. A good operation and maintenance plan inciudes:

=

Check all above ground connections, rodent guards, inlets and outlets to make sure they are
functioning properly.

Maintain design depth of cover on all pipelines.

Avoid operation of tillage and sub-soiling equipment that could damage any component of the gutter
outlet system.

Remove all foreign debris that hinders the gutter system operation.
Limit traffic over pipeline to designated sections that were designated for traffic loads.

Maintain vigorous growth of vegetative coverings. This includes reseeding, fertilization and application
of herbicides when necessary. Periodic mowing may also be needed to control growth.

Eradicate of otherwise remove all rodents or burrowing animals. Immediately repair any damage
caused by their activity.

Immediately repair any vandalism, vehicular livestock damage.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

MANURE GUN TRAVELER
CODE 634

Landowner/Operator; Silveira, Tony

Job Location:T 1S; R 10W; Sec. 2535, 36 T 2S; R 10W; Sec. 1,2

County_Tillamook SWCD__Tillamook Tract No. T-690, 80, 177
Prepared By: Pedersen Date__ 10/15

Operation and Maintenance Items

A properly operated and maintained manure gun traveler is an asset to your farm. The manure gun was
designed and must be operated to apply manure to the fields in a non-polluting matter. The estimated life
span of this installation is at least 10 years. The life of the manure gun can be assured and usually
increased by developing and carrying out a good operation and maintenance program.

This practice will require you to perform periodic operation and maintenance to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Preventive maintenance will be in accordance with the manufacturer’s recommendations.
= Liquids will be drained from the manure gun during freezing weather.

= Nozzle will be checked periodically.

= Wom nozzies will be replaced.

= Manure gun traveler will be calibrated at least once a year.

= Physically examine the manure gun for proper operation.

= Immediately repair any vandalism or livestock damage. Do not allow livestock near equipment during
operation.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

BURIED MANURE MAINLINE
HIGH-PRESSURE UNDERGROUND, PLASTIC PIPELINE

Landowner/Operator Silveira, Tony
Job Location: T 18; R 10W; Sec. 25, 35, 36, T 2S; R 10W; Sec. 2

County_Tillamook SWCD_ Tillamook Tract No. T-590, 80, 177

Prepared By_Pedersen Date__10/15

Buried Manure Mainline

Operation and Maintenance ltems

A properly operated and maintained waste application system is an asset to your farm. This waste
application system was designed and installed for applying liquid wastes to the pasture and hayland fields.
The estimated life span of this installation is at least 20 years. The life of this installation can be assured
and usually increased by developing and carrying out a good operation and maintenance program.

This practice will require you to perform pericdic operation and maintenance to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Check to make sure all values and air vents are set at the proper operating condition so they may
provide protection to the pipeline. Remove foreign materials and vegetation that can interfere with
proper valve operation.

= Maintain the designed depth of cover over the pipeline.

= Limit traffic over the pipeline to designated sections that were designed for traffic loads.

= Avoid travel over pipelines by tillage equipment when the soil is saturated.

= Avoid any sub-soiling operation that may disturb the pipeline.

= Maintain a vigorous growth of vegetative covering. This includes reseeding, fertilization and
application of herbicides when necessary. Periodic mowing may also be needed to control height of

vegetation.

= Eradicate or otherwise remove all rodents or burrowing animals that can potentially damage or
displace the pipe. Immediately repair any damages caused by their activity.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

WATERING FACILITY

Landowner/Operator; __ Silveira, Tony

Job Location: T1S: R 10W: Sec 35 & T 2S; R 10W; Sec. 2
County Tillamook SWCD _ Tillamook: Farm/Tract No. T-177
Prepared By Pedersen Date__ 10/15

Operation and Maintenance Items

Properly operated and maintained water troughs and tanks are an asset to the farm. This practice was
designed and installed to provide a source of water to the grazing units so livestock do not need access to .
open watercourse for drinking water. Practice will prevent pollution and prevent streambank erosion and
riparian habitat damage due to livestock access. The estimated life span of this installation is at least 10
years. The life of the practice can be assured and usually increased by developing and carrying out a good
operation and maintenance program.

This practice will require periodic maintenance and may require operational items to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Check all above ground connections, valves, gates, rodent guards, inlets and outlets to make sure
they are functioning properly. Check troughs and tanks for leaks or cracks and repair or replace.

= Make certain the area adjacent to the trough is well protected with gravel, paving, or good cover. Be
sure that the outlet pipe has a free outlet and is not causing any serious erosion problems.

= Maintain vigorous growth of vegetative coverings. This includes reseeding, fertilization and application
of herbicides when necessary. Periodical mowing may also be needed to control growth.

= Check pericdically to see if debris has fallen into the froughs and tanks which may restrict inflow or
planned function of the outflow system.

= Clean the entire system periodically and remove moss, algae growth, and/or sludge. Chemicals such
as cooper sulfate and chlorine can be used to prevent moss and algae growth. Local rules and
regulations are to be followed when using chemicals to make sure they are safe for animals.

= Maintain, when necessary, coverings and insulation to prevent damage by freezing.

= Eradicate or otherwise remove all rodents or burrowing animals. Immediately repair any damage
caused by their activity.

= Immediately repair any vandalism, vehicular, or livestock damage to inlets, outlets, valves, and other
appurtenances.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

PIPELINE

For: Landowner/Operator:_Silveira, Tony
Job Location: T 1S; R 10W; Sec.35 & T 2S; R 10W; Sec. 2

County___Tillamook SWCD__Tillamook Farm/Tract No._T-177

Prepared By___ Pedersen Date___10/15

Operation and Maintenance Items

Properly operated and maintained pipeline is an asset to the farm. This pipeline was designed and
installed to provide a source of water to the grazing units so livestock do not need access to open
watercourse for drinking water Practice will prevent pollution and prevent streambank erosion and riparian
habitat damage due to livestock access. The estimated life span of this installation is at least 10 years.
The life of the practice can be assured and usually increased by developing and carrying out a good
operation and maintenance program.

This practice will require periodic maintenance and may require operational items to maintain satisfactory
performance. A good operation and maintenance plan includes:

= Check to make sure all valves and air vents are set at the proper operating conditions so they provide
protection to the pipeline.

= Maintain the design depth of cover over the pipeline. Limit traffic over the pipeline to designated
sections that were designed for traffic loads.

= Maintain vigorous growth of vegetation coverings. This includes reseeding, fertilization and application
of herbicides when necessary. Periodically mowing may aiso be needed to control vegetative height.

= Remove all foreign debris that hinders system application.
= Drain the system and components in areas that are subject to freezing.

= Eradicate or otherwise remove all rodents or burrowing animals. Immediately repair any damage
caused by their activity.

= |Immediately repair any vandalism, vehicular, or livestock damage to inlets, outlets, valves, and other
appurtenances.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRIC

OPERATION AND MAINTENANCE WORKSHEET
STRUCTURE FOR WATER CONTROL - CULVERT

Land Owner/Operator Silveira, Tony

Job Location___T 18; R 10W; Sec. 35; T 2S; R 10W; Sec. 2

County_Tillamook SWCD_Tillamook County Farm/Tract No. T-177

Prepared By___Pedersen Date__10/15

OPERATION AND MAINTENANCE ITEMS

A properly operated and maintained culvert is an asset to the farm. The structure was designed and
installed to control water flows,, discharge and direction of flow. Estimated life span of this installation is at
least 10 years. The life of the structure can be assured and usually increased by developing and carrying
out a good operation and maintenance program.

This practice will require periodic maintenance and may also require operational items to maintain
satisfactory performance. A good operation and maintenance program includes:

= Remove accumulated soil and debris and any blockage that restricts capacity.

= Repair any cracks or breaks. If settlement is present, investigate the cause and design repairs
accordingly.

= Prevent access to components subject to damage by livestock.

= Check culvert for settlement, alignment or rusted out sections. Repair any vandalism, vehicular, or
livestock damage.



For:

TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

SURFACE DRAINAGE MAIN OR LATERAL

Landowner/Operator Silveira, Tony
Job Location: T 1S: R 10W; Sec.35.36 2S; R 10W, Sec. 1.2

County_Tillamook SWCD__Tiltamook County Farm/Tract No._T-590, 80, 177
Prepared By Pedersen Date___10/15

Operation and Maintenance Items

Properly operated and maintain drainage system is an asset to the farm. The drainage system was
installed to remove excess surface and subsurface water. The estimated life span of this installation is at
least 10 years. The life of the practice can be assured and usually increased by developing and carrying
out a good operation and maintenance program.

This practice will require periodic maintenance and may require operational items to maintain satisfactory
performance. A good operation and maintenance plan includes:-

=

=

=

Maintain cross-section and gradient by controlling channel erosion and bank sloughing.

Control the growth of undesirable vegetative materials by use of herbicides and/or mowing.
Remove all foreign debris and trash that hinders system operation.

Install and maintain fences to prevent livestock access when adjacent fields are used for pasture.

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

Immediately repair any vandalism, vehicular or livestock damage.



. TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

STRUCTURE FOR WATER CONTROL (Tidegate)

Landowner/Operator; Silveira, Tony

Job Location: T1S; R 10W; Sec 35 & T 2S; R 10W:; Sec 2
County Tillamook SWCD _ Tillamook Farm/Tract No. T-177
Prepared By Pedersen Date___10/15

Operation and Maintenance ltems

A properly operated and maintained Tide Gate for water control is an asset to the farm. This design and
installation is to provide directional control of the water. The estimated life span of this installation is at
least 10 years. The life of this structure can be assured and usually increased by developing and carrying
out a good operation and maintenance program.

This practice will require performance of periodic maintenance and may also require operational items to
maintain satisfactory performance. A good operation and maintenance program includes:

= Structures will be inspected annually.
Rip Rap around the outlet will be replaced as needed
Gates will be kept free of debris.

Worn bushings and other parts will be replaced.

|

Rodents will be controlled.

Repair any cracks or breaks. If settlement is present, investigate the cause and design repairs
accordingly.

U

= Repair any vandalism, vehicular, or livestock damage.

NOTE: Replacement of gates in the future should consider "Fish friendly" aluminum types.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

NUTRIENT MANAGEMENT

For.  Landowner/Operator Silveira, Tony

Job Location :T 1S; R 10W; Sec. 25, 35. 36 T 2S: R 10W: Sec. 1.2

County_Tillamook SWCD__Tillamook Farm/Tract No._T-590, 80, 177

Prepared By_Pedersen Date  10/15

Operation and Maintenance ltems

Waste Utilization can provide economic and resource benefits if applied properly which are assets to the
dairy operation. Proper waste utilization requires certain operational procedures to be followed and
evaluated on an annual basis.

= Manure application equipment is calibrated at least once per year to ensure uniform distribution and
accurate application rates.

= Records are maintained of manure applications.

= Manure application equipment is cleaned up and residual material from the equipment is disposed of
properly and in a place where surface runoff does not occur.

= Nutrient management plans are reviewed annually and adjustments are made as needed.

= Unnecessary exposure to manure is avoided. Protective clothing is worn when necessary.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

WASTE UTILIZATION

For:  Landowner/Operator Silveira, Tony

Job Location: T 1S:R 10W:Sec. 25,35, 36 T 2S: R 10W; Sec.1.2

County_Tillamook SWCD__Tillamook Farm/Tract No. T-590, 80, 177

Prepared By_Pedersen Date__ 10/15

Operation and Maintenance Items

Waste Utilization can provide economic and resource benefits if applied properly which are assets to the
dairy operation. Proper waste utilization requires certain operational procedures to be followed and
evaluated on an annual basis.

= Manure application equipment is calibrated at least once per year to ensure uniform distribution and
accurate application rates.

= Records are maintained of manure applications.

= Manure application equipment is cleaned up and residual material from the equipment is disposed of
properly and in a place where surface runoff does not occur.

= Nutrient management plans are reviewed annually and adjustments are made as needed.

= Unnecessary exposure to manure is avoided. Protective clothing is worn when necessary.



TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET

PRESCRIBED GRAZING

For:  Landowner/Operator Silveira, Tony

Job Location:T1S; R 10W; Sec.35 T 2S; R 10W; Sec. 2;

County_Tillamook SWCD__Tillamook Farm/Tract No. T-177

Prepared By Pedersen Date_ 10/15

Operation and Maintenance ltems

Prescribed Grazing can provide economic and resource benefits if applied properly which are assets to
the heifer operation. Proper Prescribed Grazing requires certain operaticnal procedures to be followed
and evaluated on an annual basis.

= Pastures are reestablished when forage production falls below planned yield threshold.

= A rotational grazing system is used to maintain plant vigor.

= Pastures are clipped and dragged during the growing season to maintain plant vigor and spread the
livestock droppings to prevent grass from becoming rank.

= Manure and commercial fertilizer applied in accordance with soil and forage tests.
= Pasture weeds are controlled.
= Pasture grasses are not grazed below 2 inches during the growing season

= Livestock are removed when the soils become wet in the fall.



For:

TILAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET
FORAGE HARVEST MANAGEMENT

Landowner/Operator;_Silveira, Tony

Job Location: T 1S; R 10W; Sec. 25, 36 T 2S; R 10W; Sec. 1 T 1S; R 9W; Sec. 31

County Tillamook SWCD_Tillamook Farm/Tract No._T-590, 80

Prepared By Pedersen Date__ 07/14

Operation and Maintenance ltems

Forage Harvest Management can provide economic and resource benefits. If applied properly, is an
assets to the dairy operation. Forage Harvest Management requires certain operational procedures to be
followed and evaluated on an annual basis.

= When corns is grown for silage, refer to the enclosed Cover Crop Specification Sheet for

guidance.

Before forage harvest, clear fields of debris that could damage machinery, or if ingested by
livestock, lead to sickness (for example, hardware disease) or death.

Monitor weather conditions and take action accordingly before and after cutting to optimize forage
wilting or cutting time to preserve feed quality and prevent forage swaths or windrows from
smothering underlying plants.

Inspect and repair harvesting equipment following manufacturer's preventive maintenance
procedures.

All shields shall be in ptace during machine operation to prevent injury or death. Shut off
machinery before working or unplugging moving parts.

Select equipment sizes and capabilities that will in a timely and economically feasible manner
handle the acreage normally harvested.

Operate all forage harvesting equipment at the optimum setting and speeds to minimize loss of
leaves.

Set shear-plate on forage chopper to the proper theoretical cut for the crop being harvested. Keep
knives well sharpened. Do not use re-cutters or screens unless forage moisture levels fall below
recommended levels for optimum chopping action.

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



TILLAMOOK COUNTY
SOiL AND WATER CONSERVATION DISTRICT

OPERATION AND MAINTENANCE WORKSHEET
FILTER STRIP

For.  Landowner/Operator Silveira, Tony

Job Location:T1S: R 10W: Sec.35, 36; T 2S; R 10W Sec. 1,2

County_Tillamook SWCD__Tillamook Farm/Tract No._T-590, 80, 177

Prepared By Pedersen Date_ 07/14

Operation and Maintenance ltems

A properly operated and maintained vegetated filter strip is an asset to your farm. This vegetative filter
strip was designed and installed to remove sediment and poliutants from runoff. The estimated life span of
this practice is at least 10 years. The life of this practice can be assured and usually increased by
developing and carrying out a good operation and maintenance program

This practice will require you to perform periodic maintenance and may also require operation items to

maintain satisfactory performance. Some recommendations to assist you develop a good operation and

maintenance program:

= Maintain vigorous growth of vegetative covering. This includes reseeding, commercial fertilization and
application of herbicides when necessary. Periodic mowing or grazing may also be needed to control
height.

= Where the filter strip is used to trap nutrients, periodic grazing or mechanical harvesting and removal
of vegetation is needed.

= Remove all foreign debris that hinders system operation.
= Limit the traffic and do not use as a roadway.

= Limit livestock usage to vegetative growth periods when they will not damage vegetative root system
or compact the soil.

= Immediately repair any vandalism, vehicular, or livestock damage.

= Eradicate or remove all rodents or burrowing animals. Immediately repair any damage caused by their
activity.



Silveira, Tony
11/2015

Nutrient Uptake Rates for Silage Corn, Grass Silage, and Pastures

Nutrient uptake rates are based on the Oregon Animal Waste Management Design Aid
(ORAWM) Utilization Program. See enclosed ORAWM Animal Waste Management System
Application and Utilization Sheets for Nitrogen, Phosphorus, and Potassium. Attached to the
ORAWM sheets are the Nutrient Distribution Charts for the manure application rates for
Nitrogen, Phosphorus and Potassium per field by grazing, solid manure and liquid waste
application to Tract 590, 80 and 177 fields. Tract 177 is used for older calve pasture. Tract 590
and 80 is used to produce corn and grass silage. Tract 590 and Tract 80 fields are double
cropped when corn is grown. Grass is planted following the corn silage removal. Grass mixture
planted in Tract 590 and 80 may include wheat, oats and or both. Based on the enclosed
Phosphorus index for the pasture, grass and silage crop Tracts, since no soil test Site Variability
Classis is High or Very High (See enclosed Phosphorus Index Worksheet-Wester Oregon),
Nitrogen is used to determine the Nutrient Distribution for the pastures, corn, and grass silage
crops. The Phosphorus and Potassium application are based on the Nitrogen application rates.

1. Perennial Pasture Crop for Tract 177 fields: The target yields is 17 tons at
30% dry matter per acre per year. 245 Ibs. of nitrogen per acre per year is the
agronomic rate to achieve the target yield. It is estimated that 213 Ibs. of
nitrogen per acre year will be available for application.

2. Ryegrass Haylage (Silage) Crop with wheat, oats or both in the grass silage
mixture for Tract 590 and 80 fields: Wheat target yield is 13 tons at 30% dry
matter per acre per year for Tract 590 and 80 fields. To achieve the 13 ton
target yield for the wheat, 161 Ibs. of nitrogen per acre per year is needed.
Oat target vield is 13 tons at 30% dry matter per acre per year. To achieve
the 13 ton target yield for oats, 125 Ibs. of nitrogen per acre is needed.300
Ibs. of nitrogen per acre per year is the agronomic rate to achieve 20 tons of
ryegrass silage per acre per year. It is estimated 249 to 260 Ibs. of nitrogen
per acre will be available for the ryegrass planted with the wheat, oats, or
both.

3. Corn silage target yield for Tract 590 and 80 fields is 18.0 to 22 ton at 30% dry
matter per acre. The nitrogen application rate to achieve 18 tons of corn
silage at 30% dry matter per acre is 135 lbs. of nitrogen per acre .The
nitrogen application rate to achieve 22 tons of corn silage at 30% dry matter
per acre is 166 Ibs. of nitrogen per acre.

4. Refer to the enclosed Nitrogen, Phosphorus, and Potassium Distribution
Charts for a corn silage crop for potential Tract 590 and 80 corn producing
fields for 18 and 22 tons per acre. Also refer to the enclosed Nitrogen,
Phosphorus, and Potassium Distribution Charts for Tract 177 pasture fields.



5. Example on using the Distribution Charts: Corn silage crop is grown on Tract
590; field 1 followed by rye grass silage crop. The corn silage crop’s target
yield is 22 tons at 30% dry matter per acre. The rye grass silage crop’s target
yield is 20 tons per acre per year. To achieve the 22 tons at 30% dry matter
per acre for the corn silage, 165 Ibs. of nitrogen is required at the time corn is
planted. 300 Ibs. of nitrogen per acre per year is required per acre per year to
achieve the grass silage target yield of 20 tons per acre per year. However;
there is not enough manure available to supply 300 Ibs. of nitrogen per acre
per year. It is estimated that 249 Ibs. to 260 Ibs. of nitrogen will be available
through manure application to the ryegrass haylage crop.

6. Recommend a soil test prior to planting corn to evaluate the amount of
nitrogen required to achieve 18 to 22 tons of corn per acre. When the corn
silage is removed, a soil tests to evaluate the nutrients available for rye grass
silage production is recommended.
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Tillamook County
Soil and Water Conservation District

NUTRIENT MANAGEMENT SPECIFICATION SHEET

Landowner/Operator Tony Siliveira

Job Location: T _1S; R 10W: Sec. 25.36.35 T 2S;: R 10W; Sec. 1, 2

County:_Tillamook SWCD_Tillamook Farm/Tract No._T-590, 80, 177
Field No. T- 590 Fields: 1-8 T-80 Field 1-5 T-177 Fields 1-9

Prepared By: Pedersen Date: 08/15

Purpose:

To budget and supply nutrients for plant production.

To properly utilize manure and organic by-products as a plant nutrient source.

To minimize agricultural non-point source pollution of surface and ground water resources.

To maintain or improve the physical, chemical and biological condition of soil.

Specifications:

=

Manure is applied to the surface of permanent pastures in accordance with the enclosed Waste
Utilization Specification Sheet.

A target yield of 20 tons at 30% dry matter per acre per year is the planned yield to utilize the nitrogen
in the manure and/or commercial applied fertilize for all fields in T-590 and T-80 The target yield is 17
tons at 30% dry matter per acre per year for T-177 fields.

Manure and commercial fertilizer is applied in accordance with soil tests.
Manure and/or commercial fertilizer is applied in split applications.
Soil tests are taken at least every 5 years.

Manure test are taken at least every 3 years. Samples will be collected from the equipment that
applies the manure and wastewater to the fields.

No more than 348 Ibs. of nitrogen is applied per acre per year in accordance the ORAWM Animal
Waste System Utilization unless soil, manure, and forage tests justifies higher rates.

Manure Application Equipment to be used:

835-1,000 Ib. animal units

Manure Gun Traveler will be used to apply manure to T-590 and 80 fields.

A tractor and manure spreader will be used to apply solid manure to T-80 and 177 fields.

Some solid manure produced from the separator at T-590 will be recycled as bedding at the operation.

One acre-inch = 27,154 gallons
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DESIGN APPRO% h
Design approved by: /s/ Robert A. Pedersen Date: // ‘ ZZ ZCE

Job Title: CAFO PLANNER

CLIENTS ACKNOWLEGEMENT STATEMENT:
The client acknowledges that:
a. They have received a copy of this specification and under-stands the contents and requirements.

b. The following information must be provided NRCS by the client before this practice can be certified as
applied:

Nutrient management application records including soil, water, plant and organic by-product test
results.

Documentation showing amount, rate, form and application method of nutrient applied

Annual review of nutrient management including adjustments made.

c. It shall be the responsibility of the client to obtain all necessary permits and/or rights, and to comply
with all ordinances and laws pertaining to the application of this practice.

d. Maintain records of nutrient application as required by state and local regulations.

Date;//’ 5/’}\70//\5/_

Accepted by;

CERTIFICATION;

| have completed a review of the nutrient management and the specification's application and certify this
practice has been applied.

Certification by: /s/ Date:

Job Title:




LY y__

Manure (Nitrogen) Nutrient Distribution for Corn Crop. (Target Yield
22 tons)

Field # Grazi | #of Nby | #of N Cubic ft. of | #of N per | #of N | Gallons of #of Nper | #of N Total # of
ng Livestock | supplied by solids/yr. field/yr per liquid fieldfyear per acre | N per
chea reainaleciy o | e peryeer | mane | e |
¢ solids liquid

manure

Tract 590
1. 0 0 0 7,606 1,085 37 262,577 3,768 128 165
2. 0 0 0 780 111 37 26,923 386 129 166
3. 0 0 0 3,839 847 33 147,259 2,174 132 165
4, 0 0 0 1,468 209 33 56,292 831 132 165
5. 0 0 0 6,433 918 33 246,783 3,642 132 165
6. 0 0 0 979 140 39 32,874 454 126 165
7. 0 0 ] 3,093 441 39 103,802 1,434 126 165
8. 0 0 0 2,637 376 39 88,491 1,223 126 165

Subtotal 0 0 26,835 3,827 965,001 13,912

Tract 80
1 0 0 0 3,354 478 33 128,667 1,920 132 165
2 0 0 0 1,570 224 33 63,562 893 131 164
3 0 0 0 2,551 364 33 103,287 1,451 132 165
4 o] 0 0 10,973 1,565 33 444,319 6,242 132 165
5 0 5,031 718 37 160,834 2,493 128 165

Subtotal 0 0 23,479 3,349 900,669 12,999

Totals 50,314 7,176 1,865,670 | 26,911

= Records are maintained of manure and/or commercial fertilizer applications.
= Nutrient management plans are reviewed annually and adjustments are made as needed.

= Refer to the Filter Strip Specification Sheet when applying manure adjacent to open watercourses.




OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 10/29/20{5

Verslon 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITERIA FOR TRACTOR SPREADER APPLICATION OF SOLIDS

To apply 167,717 cubic fect of solids g d from the operation it will take approximotely 378 trips annually, Based on applying | NITROGEN, N - |1._
at apr ic rate use lhe application depths, travel lengths, and loads per acre lisled below for each crap. B
Mumber of Travel
NITROGEN, N Pounds ol Applications | Tons per Length Assumed
"Tractor Spreader Spread Concentration Nutrienls Needed Acre of per Load Solids
Field Capacity Width 1o be lo meel Solids Needed in Loads per Density
Number Acres Crop Bushels CF Feel Agpplied Crop Demand | to Apply Feet Acre 1bs/CF
T590 1.2 324 Comn, m.._h..mmw}:v 357 444 15 TA75 1415 165 1.00 20.8 (1S 3 36
345 50.4 Com. Silape{AH) 357 444 13 7.075 14.15 165 1.00 20.8 1115 3 36
678 24.7 Com, Silage{AH) 357 444 13 7075 B4.15 163 1.00 20.8 1115 3 36
TRO 1 14.5 Com. mm_nmu}_,: 357 444 15 7,075 1415 165 1.00 20.8 1115 3 36
234 65.1 Corm, Silage(AH) 357 44 15 7.073 14.158 165 1.00 20.8 1115 3 36
4 194 Com, Sitage{ AH) 357 44 [ 7,073 14,18 165 1.00 20.8 1115 3 36
MANAGEMENT CRITERIA FOR BIG GUN SPRINKLER APPLICATION OF LIQUIDS R T
To apply 3216672 gallons of hiquids g d from the o it will take approximately 179 hours of pumping annually, Based on applying NITRCGEN, N i
al agronomic rate use the application depths. set times. and travel rates listed below for each crop. =
Pantion of Number off
Wetted NITROGEN, N Pounds of Applications
Sprinkler] Welted | Diateter Concentration Nutrients Needed Inches of | Application | SetTime | Travel Rate
Field Flowrate | Diameter] Receiving in Storape Facility to be to meet Liquids Rate in Neededin | Neededin
Number Acres Crop GPM Feet | Liquids PPM Lbs!1 000Gal Applied Crap Demand | 1o Apply | InchesHour Hours FectMinute
T 12 124 Com, Silage(AH) 300 250 |1/2Circle w 2 866 2392 165 1.00 042 145 0.72 4.55
345 50.4 Com. Silape(AH) 300 250 |1/2Circle. @ 2,866 23.92 165 1.00] 0.42 1.45 0.72 4.55
24.7 Com. Silape(AH) 300 250 | 1/2Circle @ 2,866 23.92 165 1.00 0.42 1.45 0.72 4.55
T80 1 14.5 Com, Sifage(AH) 300 250 |1/2 Circle @ 2866 23.92 165 1.00 0.42 1.45 0.722 4.55
234 65.1 Corn, Silage(AH) 300 250 | 172 Circle . w 2.866 23.92 165 1,00 0.42 1.45 0.72 4.55
3 194 Com, Silage(Al{) 300 250 |1/2Circle @ 2,466 23,92 168 1.00 042 1.45 0.72 4.58
| v
-
! v

Page 1 of 2 Nitrogen Tracts 590, 80 Corn based 22 tons ORAWM 5.0.xls



OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 0/2812015

Version 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITERIA FOR TANK WAGON APPLICATION OF LIQUIDS

To apply 3,216,672 gallons of liquids gencrated from the operation it will take approximately 1,072 trips anvually. Based on applying _Zaxoam?..,lz. T . _
al 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
Ficld Capacity| Width in Storape Facilit to be to meet Liquids Needed in Loads per
Number Acres Crop Gallons Fectl PPM Lbs/1000Gal Applied Crop Detmand 1o Apply Feet Acre
T5901.2 324 Com, Silage(All) s 3,000 15 2.866 23.92 165 1.00 0.15 2104 14
4.8 50.4 Corn, Silage(AH) 3,000 13 2.866 23.92 165 1.00 0.15 2,104 14
670 24,7 Com. Silage(AlT) 3,000 15 2.866 23.92 165 1.00 0.15 2,104 14
THO | 14.5 Com, M_m_v_r....t/mu 3,000 15 2,360 23.92 168 1.00 0.15 2104 1.4
234 65.1 Com. m@mmﬂa ) 3,000 15 2,866 22.92 165 1.00 0.15 2.104 14
5 194 Comn, Silape(All) 3.000 15 1,860 23.92 163 1.00 0.15 2.104 1.4

COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE

Concentration of Nulrients
Annual Volume in Storage
Slorage Facility Production Unils N 203 K10 Units
Tank (Uncovered) 3.216.672 Gallons | 2392 10.99 18.54 1bs/1.000 Gal
Solids Storage Facility (Roofed) 1.509 Tons 14.15 6.38 10.53 1bs"Ton

Page2of2 Nitrogen Tracts 590, 80 Comn based 22 tons ORAWM 5.0.xIs



OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWNM)

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

Version 5.0

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

10/29/2015

NUTRIENTS AVAILABLE AFTER STORAGE

||||| _ __Typeof Operation ] Pounds of Percent Nutrients Retained Pounds of Nutricnts
Nutrient Dairy il Nutrients Available Afer Siorupe Retained Afer Storage
Sowrce _ Type of Storage Facil —— N P20s K20 N P203 K10 N P20s K10
Liquids|Tank Wncovered) o v 109.905 41591 71.298 70% 85% 45% 76,933 35352 60,603
Solids| Selids Storage Facility (Roofed) I hd 56.953 21,391 35325 5% N 0%, 42.715 19.252 31,793
Grazing|NONE e B v 0 0 0 100% 100% 100% 0 0 0
NUTRIENTS AVAILABLE AFTER APPLICATION
Pounds af Percent Nutrients Retnined Pounds of Nutrients
Nutrient Nulrients Avallable After Application Retained Aficr Appli
Source __ Type of Appli 1 System N r20s K10 N P210s K20 N P10s K20
Liquids| Sprinfing o R v 76,933 35,352 60.603 75% 1% 160%% 57,700 35.352 60.603
Sollds| Broadeast (Incorporated 2 or mare days after application) /2 2.5 19.252 31.793 70% 100% 10034 29.900 19.252 31,793
Grazing|Graring i v 0 0 0 5% 100% 100%, 0 0 o
NUTRIENTS AVAILABLE AFTER DENITRIFICATION
Location Pounds of Percent Nutrients Retamed Pounds of Nutnients
Nutricnt Ll Nutrients Avallable After Denitrification Retnined After Denitrification
Source Soil Drainage Class N Mos K20 N P20s K20 N [Z1] K20
.|_.5E_ Somewhat Poarly Drained ) . | 57,700 35,352 60.603 $0% LY 100% 46.160 35,352 60.603
Sollds| Semewhat Poorly Drained . - hd 29,900 19,252 31.793 80% 1% 1KY 23.920 19,252 31.793
m-.mN_:mw.woant_E- Poarly Dralned hd 0 0 ] 30% 1% 1% 0 0 0
TOTAL- 70,080 54,604 92,396

Page 1 0f2
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWNM)

Verslon 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

107291201

PERCENT OF MANURE TO BE APPLIED TO FIELD AND UTILIZATION ACRES NEEDED BASED ON | HITROGEN, N |
LIQUIDS SOLIDS GRAZING
Pounds Acres Pounds Acres Pounds Acres
Percent of Nutrlents Needed for Percent of Nulrients Neaded for Percent of Nulrients Needed for
Field tobe {o be Utilization lo be to be Utitization {o be lo be Utilization
Number Acres Crop Applied Applied of Nutrients Applied Applied of Nulrients Applied Applied of Nulrients
T5%01.2 324 Com, Silsge{AH} Y% 4,154 23 3% 1,196 7 0% 0 0
34,5 504 Com, Silage{AH) 14% 6.647 40, T%n 1,674 10 0% 0 0
6,7.8 347 Com, Silage(AH) % 3001 19 1% 957 [ n% { 0
THO | 14.5 H) 4% 1,920 12 2% a78 3| 0% [ 0
234 65.1 ) 19% 8.586 52 9% 2.153 13 [GA [ 0
5 19.4 Com, Silage{AH) 5% 2,493 13 M4 718 4 1% 0 [t
Off Farm 2% 19,249 0% 16,744 100% 1]
TOTALY-| 2065 100% 46,160 163 100% 23,920 43 1% ﬂ 0
0 q%% Lequid mamind Wl by D Tead |77 or 1D Mﬁ%mw?
2 \Mwm =te) has b %§ ,E» -0 70 Qhﬂb& s alid manuwe Veoyel \.Dwmnmnh:)w\ ‘u\ Tl T,
(Hﬂmnu mnwmva,wamv »@PE@ ONCEL @ pRES <vop bes been = &
NUTRIENT BALANCE BASED ON AVAILABLE ACRES
NUTRIENTS APPLIED - NUTRIENTS REMOVED = NUTRIENT BALANCE
Nitrogen, Phatpt Pc ium, Nitrogt Phosph P ium, Nitrogen, Phosphocous, Potassium,
Field N P10s K20 N P20s K20 N rnos K20
|Number Acres Crop Lhs/Acre Lbs/Acre Lbs/Acre Lbs/Acre LbslAcre Lbs/Acre Lbs/Acre Lbs/Acre LbsiAcre
1590 1.2 324 Com. Silage(AH) 165 128 217 163 60 159 0 67 58
34.5 504 |Com, SilagefA) 165 128 217 163 o0 159 0 67 538
6.7.8 247 |Com. Silage{AH) 165 128 217 165 60 159 0 67 SR
Ta0 | 14.5 Cormn, Silage{AH) 163 128 218 165 o0 159 0 67 59
234 65.1 Com, Silape(AH) 165 128 217 165 0 159 0 67 58
5 194 ]Com, Silape(AH) 165 128 218 165 G0 159 0 68 59
QT Farm
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Manure (Phosphorus) Nutrient Distribution for Corn Crop. (Target

Yield 22 tons)
Field # Grazi | #of # of P205 Cubic ft. of | #0f P205 | #of | Gallons of #0f P205 | #of Total # of
ng P205by | suppliedby | solidsfyr. | per P205 | liquid per P205 | NP205
e [l ok | ety soids | Bare | fela peryear | rom iouid | peryenr | actyesr
r from . manure from
solids liquid
manure
Tract 590
1. 0 0 0 7,606 873 30 262,577 2,886 98 128
2. 0 0 0 780 90 30 26,923 296 99 129
3. 0 0 0 3,839 441 27 147,259 1,665 101 128
4. 0 0 0 1,468 168 27 56,292 636 101 128
5. 0 0 0 6,433 739 27 246,783 2,790 101 128
6. 0 0 0 979 112 31 32,874 348 97 128
7. 0 0 0 3,083 355 31 103,802 1,099 96 127
8. 0 0 0 2,637 303 3 88,491 836 96 127
Subtotal 0 0 26,835 | 3,081 965,001 10,656
Tract 80
1 0 0 0 3,354 385 27 128,667 1,464 101 128
2 0 0 0 1,570 180 26 63,562 684 101 127
3 0 0 0 2,551 293 27 103,287 1,111 101 128
4 0 0 0 10,973 | 1,260 27 444,319 4,781 101 128
5 0 5,031 578 30 160,834 1,909 98 128
Subtotal 0 0 23,479 | 2,696 900,669 9,949
Totals 50,314 | 5,777 1,865,670 | 20,605

= Records are maintained of manure and/or commercial fertilizer applications.

= Nutrient management plans are reviewed annually and adjustments are made as needed.

= Refer to the Filter Strip Specification Sheet when applying manure adjacent to open watercourses.




OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 10/26/2015
Verslon 5.0
CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen
ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION
MANAGEMENT CRITERIA FOR TRACTOR SPREADER APPLICATION OF SOLIDS I -
To apply 167,717 cubic fect of solids gencrated from the operation it will take approximately 378 1nps lly. Based on applying |PHOSFHOROUS P205 v/
depths. travel lengthis, and loads per acre listed below for cach crop.
Number of Travel
PHOSPHORQUS, P205 Pounds of Applications | Tons per Length Assumed
Tractor Spreader Spread Concentrat Nutricnts Needed Acre of per Load Solids
Field Capagity Width in Stornge Focility to be to meet Solids Needed in Loads per Deusity
Number Actes Crop Bushels CF Feel PPM Lbs/Ton Applied Crop Demand | 10 Apply Feet Acre 1bs/CF
T590 1.2 324 LCom, Silape{AH) 357 444 IS 3.189 6.38 [0 1.00 9.5 2449 1 30
345 50.4 Com. Silage(AH) 357 444 IX 3.t8Y 6.38 [ 1.00 9.5 2449 | 36
618 24.7 Com, Silage(AH) 357 44 15 3189 0638 60 1.00 9.5 2449 | 36
01 14.5 Caom. Silage(AH) 357 444 15 3,189 6.38 [ .00 9.5 2449 I 36
234 65.1 Com, Silage(AH) 357 444 15 3,130 6.38 60 1.00 9.5 2449 1 36
5 19.4 Com. m_._mmnz: 357 44 15 3,189 6.38 60 1.00 9.5 2449 1 36
MANAGEMENT CRITERIA FOR BIG GUN SPRINKLER APPLICATION OF LIQUIDS .
To apply 3.216,672 gallons of liquids g ted from the op it will take approxi ly 179 hours of pwmping annually. Based on applying _PHOSFHOROUS, P20S I |(‘m
at agronomic rate use the application depths, set times, and travel rates listed below for each erop.
Portion of Number of
Wetted PHOSPHOROUS, P205 Pounds of Applications
Sprinkler] Wetted | Di Concentrati Nutrients Necded Inches of | Application Sct Time | Travel Rate
Field Flowrate | Diameter| Recciving in Storage Facility to be to meet Liquids Rate in Needed in | Needed in
Number Acres Crop GPM Fecl Liquids _ PPM 1.by/1000Gal Applicd Crop Demand | to Apply | Inches/llour 1lours Feet/Minule
T590 1.2 324 Com, Silage{ AH) 300 250 12Circle w 1,317 10.99 60 1.00 0.20 1.43 0.34 9.50
34,8 50.4 Com, Silage(AH) 300 250 "H\mn:n_m b/ 1,37 10.99 60 1.00 0.20 145 0.34 9.50
24.7 Com, Silape{AH) 300 28() |1/2Cirde w 1.317 10.99 6 1.60 0.20. 143 N34 9.50
T80 | 14.5 Com, m::.mrnh\:: 300 250 (172 n:n_..... v 1.317 10.99 611 1.00 0.20 1.45 0.34 9.50
234 65.1 Cormn, Silage{All) 300 250 1/2Cicle @ 1.317 10.99 60 1.00 0.20 1.45 0.34 9.50
s 19.4 Com. Silage(Al1) 300 250 | 2Cirde @ 1.317 10.99 60 1.00 0,20 1.45 0.34 9.50
1 v
| ™
T e
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 10/29/2015
Version 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITERIA FOR TANK WAGON APPLICATION OF LIQUIDS

To apply 3,216,671 gallons of liquids generated rom the operation it will take approximately 1,072 trips Ily. Based on applying _,.a_,_ouln.:o:ném P205 “_
al agronomic rates use the application depths, travel len rths, and loads per acre listed below for each crop. = =
Mumber of Travel
Tank PHOSPHOROUS, P205 Pounds of Applications l.ength
Wagon | Spread Concentration Nutrients Needed Inches of per Load
Field Capacily| Width in Storage Facility 10 be to meet Liquids Neededin [ Loads per
Number Acres Crop Gallons | Feet PPM Lby/1000Gal Applied Crop Demand to Apply Fect Acre
T59012 324 Com, Silage{ AH) 3,000 {1 1317 10.99 60 1.00 0.20 1,583 1.8
34.8 50.4 Com, Silage{AH} 3,000 15 1317 11.99 (4] 1.00 0.20 1,583 1.8
6.2.8 24.7 Com, SilapefAH) 3,000 15 1.317 10.99 [l 1.00 0.20 1.583 18
T30 1 14.5 Com, Silapc(AH) 3,010 18 1,17 10,99 60 1.00 0.20 1.583 1.8
234 65.1 Com., Silage{Al{} 3.000 15 1,317 10.99 [d1] 1.00 0.20 1.583 1.8
5 19.4 Com. Silage(AH) 000 15 1,317 10.99 60 1.00 0.20 1.583 1.8

COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE

Concentration of Nutrienls
Annual Volume in Starape
Storage Facility Production Units N P20s K20 Units
Tank (Uncovered) 3.216.672 Gallons | 23.92 10.99 18.84 1bs1.000 Gal
Solids Storagie Facility (Roofed) 1.509 Tons 14.15 6.38 10.53 Ibs/Ton .

Page2 of 2 Phosphorus Tracts 590,80 corn based 22 tons.xls



OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

Version 5.0

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

10/29/2015

NUTRIENTS AVAILABLE AFTER STORAGE

e sn . TypeofOperation D —— Pounds of Percent Nutrients Retained Pounds of Nutriems
Nutrient Dairy . Nutrients Available Alter Storage: Retained After Storage
Source = o _TypeofStorage Facility = N P20s K20 N P20s K20 N P20s K20
Liqulds|fank WUncovered %] 109.905 41.591 71.298 70% 85% 85% 76.933 35.352 60,603
Sollds| Solids Storage faciity (Rooted) ~ v 56,953 11,391 35323 5% 0% 90% 12,715 19.252 31793
Grazling| NONE e A ) 0 0 1007 100% 100% i 0 u
NUTRIENTS AVAILABLE AFTER APPLICATION
Pounds of Percent Nutdenls Relained Pounds of Nutrients
Nutrient Nulrients Avallable ARer Application Refained After Application
Source __Type of Application System N 1205 K20 N P20s K20 N 108 K20
Ligulds| Speinkfng e ; T v 76.933 35.352 60,603 75% 100% 100% 57,700 35.352 60,603
Sollds | Broadcas (ncorporated 7 or mare days alier application) [/ 42715 19.252 31,793 0% 100% 100% 29,900 19,252 31,793
Grazing| Grazing g i . hd 0 0 0 35% 100% 0% 0 0 0
NUTRIENTS AVAILABLE AFTER DENITRIFICATION
Location Pounds of Percent Nutrients Retained Pounds of Nutrienls
Nutrient Cuast Nutrients Avallable Afier Denitrification Retained After Denitrification
Source Soil Drainage Class N 203 K20 N P05 K20 N P10s K20
Liquids| 5 Poorly Drained S . 57,700 35,352 60.603 8U%h 10U% 10% 46,160 35,352 60.603
Solidg| Somewhat Postly Drained hd 29.900 19,252 31.793 AU% 100% 100% 33.920 19.252 31.793
Grazing| Somewbat Poorly Drained v 0 0 0 30% 100% 100% 0 0 0
TOTAIL- 70,080 54,604 92,396

Page 1 of 2
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 10/29/2015

Version 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

PERCENT OF MANURE TO BE APPLIED TO FIELD AND UTILIZATION ACRES NEEDED BASED ON | PHOSPHOROUS. P205 4_
LIQUIDS SOLIDS GRAZING
Pounds Acres Pounds Acres Pounds Acres
Pereent of Nulrients | Needed for Percent of Nulrients Needed for Percent of Nutrents Needed for
Field tobe to be Utilization fo be to be Utllization to be to be Utilization
Number Acres Crop Applied Applied of Nutrients Applied Applied of Nulrienls Applied Applled of Nutdents |
T590 1.2 324 Corn, Silagie(AH) 9% 3,182 53 3% 963 16 0% [ 1]
4.5 50.4 Com, Silage(AH) 14% 5.091 B4 7% 1,348 22 0% 0 [H]
6.7.8 24.7 Com. Silagef AH) TV 2.383 39 1% 770 13 0% 0 0
T80 1 14.5 Com, Silage(AH) 4% 14604 24 2% 385 0 0% [ 0
234 65.1 Corn, m:-mﬁ__:_ ) 1Y% 6.576 109 2% 1.733 2% (% 0 /]
] 194 |Comn, Silape{AH) 5% 1.909 32 % 578 10 0% [1 0
Off Farm A% 14.749 0% 13.477 100%
.5- 16.5 100% 35,35 u.= 190% _o.nﬂ 0%
32: NA 2 A LR0° 100% cn.r. &.)#.w.v

o .¥ &\?:m&ﬂr&f _,m amo,.mmmﬂm@ %.\Mkr\
n_nM\\D Rmc. Jf@\itanlru.ﬂﬁp mﬂo.%ﬁ_gr@ 4_...._@&%0 3 _GA..*NV
@ F&._Mﬂ QDQU grAsS  Craf hes beom mwﬁ,ﬂr?_ sk 7!

Zs”mmz.ﬂ _waf_.. NCE ?am—...w OZ AYAILABLE ACRES

NUTRIENTS APPLEIED - NUTRIENTS REMOVED = NUTRIENT BALANCE
Nitrog Phosph Potassium, Nitrogen, Fhasph Potasslum, Nitrogen, Phospharous, Potassium,
Ficld N P20s K0 N P20s K20 N P10s K20
Number Acres Crop LbsfAcre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre
T5901.2 324 |Com. Silape(AH) 165 128 217 165 60 159 0 67 58
3.4.5 50.4 Com, mm_umnt:.: 163 - |28 27 163 60 159 4] 67 58
6.7.8 24.7  |Com. Silage(AH) 165 _128 217 165 60 159 0 67 58
Tic 1 14.5 Com. Silage(AH) 165 127 217 165 60 159 [ 67 58
234 65,1 Comn, Silope(AH) 165 178 217 163 60 159 {} 67 58
5 19.4 Com. Silage(AH) 165 128 218 165 G0 159 [{] 68 59
OIf Farm

22 Jons sk 30T A tmlen 3 Fe Farp=Tyisld o ohe corn
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Field # Grazi | #0of K20 | # of K20 Cubic ft. of | #of K20 | #of Gallons of #of K20 #of K20 | Total # of
ng by supplied by solidstyr. per K20 liquid per per acre | K20 per
cycle | Livestock | grazing/aclyr field/yr per manure per fieldfyear per year | acre/year
f/yea solids farzrne1 field per year ::;nr:ulirc;uid ‘fir(;vlr;ld

solids manure

Tract 590
1. 0 0 0 7,606 1,442 49 262,577 4,847 168 217
2. 0 0 0 780 148 49 26,923 507 169 218
3. 0 0 0 3,839 728 44 147,259 2,854 173 217
4. 0 0 0 1,468 278 44 56,292 1,091 173 217
5. 0 0 0 6,433 1,219 44 246,783 4,782 173 217
6. ¢ 0 0 978 186 52 32,874 597 166 218
7. 0 0 0 3,093 586 51 103,802 1,883 165 216
8. 0 0 o 2,637 500 52 88,491 1,605 165 217

Subtotal 0 0 26,835 5,087 965,001 18,266

Tract 80
1 0 0 0 3,354 636 44 128,667 2,509 173 217
2 0 0 0 1,670 297 44 63,562 1172 172 216
3 0 0 0 2,551 484 44 103,287 1,905 173 217
4 0 0 0 10,973 2,080 44 444,319 8,195 173 217
5 0 5,031 954 44 160,834 3,273 169 213

Subtotal 0 0 23,479 4,451 49 900,669 17,054

Totals 50,314 9,538 1,865,670 | 35,320

= Records are maintained of manure and/or commercial fertilizer applications.

= Nutrient management plans are reviewed annually and adjustments are made as needed.

= Refer to the Filter Strip Specification Sheet when applying manure adjacent to open watercourses.




OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 10/30/2015

Version 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITE FOR TRACTOR SPREADER APPLICATION OF SOLIDS
To apply WILT ‘wubiic feet of solids generated from the operation it will take approximately 378 trips annually. Based on applying,
al apr lication depths. fravel lenpths, and loads per acre listed below for ench crop.
Number of Travel
POTASSIUM, K20 Pounds of Applications | Tons per Length Assumed
Traclor Spreader Spread Concentration Nutrients Needed Acre of per Load Solids
Field Capacity Widil in Storage Facility 10 be to meet Solids Needed in Loads per Density
Number Acres Bushels CE Feet P LhsTan Applicd Crop Demand | to Apply Feet Acre Ibs/CF
TS50 1.2 324 357 444 15 5.266 10.53 159 1.00 15.1 1533 2 36
345 50.4 357 444 s 5.266 .53 159 1.00 15.1 —muw_ 2 36
6,78 24.7 357 444 5] 5.260 10,53 159 1.00 15.1 1538 2 36
TRO I 14.5 357 444 15 5.266 10.53 159 1.00 15.1 1538 2 36
234 63.1 357 444 15 5,266 10.53 159 1.00 15.1 1538 2 36
5 19.4 357 444 5 5,266 10.53 159 1.00 13.1 1538 2 36,
MANAGEMENT CRITERIA FOR BIG GUN SPRINKLER APPLICATION OF LIQUIDS
To apply 5678 gallons of liguids g d from the operation it will take approximately 179 hours of pumping annually. Based on applying
at agronomic rate use the appl deplhs, set limes, and travel ries listed below for each erop,
PPortion of Number of
Wetted POTASSIUM, K20 Pounds of Applications
Sprinkler| Wetied |  Diameter Concenlration Nutrients Needed Inches of | Application Set Time | Travel Rate
Ficld Flowrate | Dinmeter| Recciving in Storage Fr to be lo meet Liquids Ratc in Neededin | Needed in
Number Acres Crap GPM Feet Liquids PPM 1.b+/1000Gal Applied Crop Demand | 10 Apply | Inches/Hour Hours Feet/Minule
T590 1.2 324 Com. Silage{AH) 300 230 | V2Cicle = 2,258 18.84 159 1.00 0.31 1.45 0.53 6.19
145 504 Com. Silage{AIT) 300 280 | M2 Circle ¥ 2,258 18.84 159 1.00 .31 1.45 0.53 6.19
24.7 Com. Silage(AH) 300 v 2258 18.84 159 1.00 031 145 0.53 6.19
THO § 14.5 Com, Silage{AH) 30 250 |1/2Cirde @ 2,258 18.84 159 1.00 0.31 145 0.53 6.19
23.4 65.1 Com. Silape(AH) 300 250 |12 Circle v 2258 18.84 159 1.00 031 145 0.43 6.19
s 19.4 Com, Silage(AH) ‘ 300 250 | /2 Circle @ 2.258 19.84 159 1.00 0.31 1.45 0.53 6.19
v
_ e
. e -
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWW) 10/30/2015

Version 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT OR TANK WAGON APPLICATION OF LIQUIDS

To apply t ons of liquids g d from the operation it will lake approximately 1,072 trips annually. Based on applying
at ngronomic rates use the application depths, travel lenpths. and loads per acre listed below for each crop.
Number of Travel
Tank POTASSIUM, K20 Pounds of Applications Length
Wagon | Spread Concentration Mutrients Needed Inches of per Load
Field Capacity | Width in Storage Facili to be to meel Liquids Needed in Loads per
Number Acres Crop Gallons Feet PPM Lhs/1000Gal Applied Crop Demand fo Apply Feet Acre
T590 1,2 324 Com, Silage(AH) 3,000 15 2258 18.84 159 1.00 031 1,032 28
345 50.4 Com, Silage{AH) 3,000 15 2.258 18.84 159 1.00 0.1 1,032 28
678 24.7 Com, Silage{AH) 3,00 15 258 18.84 159 1.00 031 1.032 2.8
T80 1 14.5 Com, Silage(AH) 3.000 18 2.258 18.84 159 1.00 0.34 1.032 2.8
234 65.1 Corm, Silape(All) 3.000 15 2,258 18.84 139 1.00 034 1,032 2.8
s 19.4 Com, Silope(AH) 3000 15 1,258 18.84 159 1.00 Q.31 1.032 2.8
COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE
Concentration of Nutrients
Annual Volume in Storage
Storage Facility Product Unils N P20s K20 Units
ered) Gallons | 2392 10.99 18.84 1bs/1,000 Gal
Facility (Raofed) 1.509 Tons 14.15 6.38 10.53 Ibs’Ton

Page2 of 2 Polassium Tracts 530,80 corn based 22 tons.xls
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

Version 5.0

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

10/30/2015

NUTRIENTS AVAILABLE AFTER STORAGE

] __TypeoflOperation I Pounds of Percent Nutrients Retained Pounds of Nulricnts
Nutrient Daky ot MNutrients Avnilabl After Storage Retained After Starage 3
Source ___Type of Storage Facility N P20s K10 N P20s K20 N P0s K20
Liquid@ifes tncovemed] ™ ¢ - . 109,905 41.591 75298 70% 8545 85% 76.933 35.352 60.603
Sollds|Salits Stovage FaciityRooesy ¥ 56.953 21,391 35.325 5% N 90% 12,715 19,252 31,793
Grazingfvone o v 0 0 0 100% 100 100% 0 i 0
NUTRIENTS AVAILABLE AFTER APPLICATION
Pounds of Percent Nutrients Retnined Pounds of Nutrients
Nutricnt Nutrients Available After Application d ARer Appli
Source ______ Typeof Applicalion Sysiem I N Pr20s K20 N P20s K20 N P20s K20
Liqulds| Sprinkiing e b 76,933 35.352 60.603 5% 100% 100% 57.700 35.352 60.603
Solids| Broadcast (Incorporated 7 or mare days after application) v 42,715 19.252 31,793 0% 100% 100% 29.900 19.252 31,793
Grazing| Grazing 4 0 0 0 85% 100% 100%: 0 0 0
NUTRIENTS AVAILABLE AFTER DENITRIFICATION
Location Pounds of Percent Nutrients Retained Pounds of Nutricats
Nutrient Cuast Nulrients Available Afler Denirifi Retnined Afier Denitrification
Source > _Soil DmainageClass N P20s K20 N P20s K20 N P20s K20
LIqulds| Somewhst Poorly Drained e = v $7.700 15,352 60.603 RO% 1H%h 0% 16.160 15352 60,603
Solids | Somewhat Poarly Drained v 29,900 19.252 51.793 0% 10U% 160% 23.920 19,252 51793
Q—dN_:u_ Somewhat Pootly Drained v 0 (1] 1] A0% 100% L0 % 0 0 13
TOTAL- 70,080 54,604 92,396

Page 1 of2
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWNM) 10/30/2015

Verslon 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pederscn

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

PERCENT OF MANURE TO BE APPLIED TO FIELD AND UTILIZATION ACRES NEEDED BASED ON (_
LIQUIDS GRAZING
Pounds Acres Pounds Acres Pounds Acres
Percent of Nutrients | Needed for Percent of Nutrients Needed for Percent of Nutrienls Needed for
Field lo be to be Utilizalion to be to ba Utilization lobe tobe Wiilization
Number Applled Applled of Nutrients Applled Applied of Nulrients Applied Applied of Nulrients
T590 1.2 9% 5.454 24 3% 1.590 10 0% [¢] [
34,5 14% B.727 55 Y 2.225 14 0% 0 [
6,78 7% 4,085 26| 1% L2712 8 0% 0 0
T8O | 4% 2.509 16 2% 636 4 0% 0| 0]
234 18% 11,272 71 9% 2.861 18 0% 0 [
5 3% 27 21 3% 954 6 W% 0| 1)
Off Fam 25,281 ﬂ 331255 0% o
TOTALS-|  206.5 [ | 212 0% 31,793 60 :53 [0l

h s..& n m R_:TW*D Jlan_..:q. maul.m mon@mozoml
»\Nav.o %‘& TmQ. ﬂoﬁu Sold enure. o yeey n& .Amo \ﬂnw@q & T

(BSS kop " b r@\ Q ‘
ﬁu&\ﬂw }o@qw_nzﬂ_) r>zn@®=§%§£ﬂﬂﬂﬁm’ “ws <va P f1as besn esablz

NUTRIENTS APPLIED = NUTRIENTS REMOYED = NUTRIENT BALANCE
litrogen, Plioapk P Nitragen, Phosphorout, Potassium, Nitrogen, Phoyphiarous, Polassium,
Field N P20s N P20s K20 N P20s K20
Number Acres Crop Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre
T590 1.2 324 Com. Silage(AH) 165 128 163 60 159 0 67 58
345 504 Com, Sill AH) 163 128 165 60 159 0 67 58
6,78 24.7 Com, Silage({All) 165 128 165 1] 159 0 67 58
T80 | 14.5 Com, Silage{AH) 165 127 165 60 159 0 67 58
234 65.1 Com, Siluge{AH) 165 128 165 60} 159 0 67 58
5 19.4 Corn, Stlage(AH) 165 128 15 60 159 0 68 59
OfT Farm
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Manure (Nitrogen) Nutrient Distribution for Corn Crop. (Target Yield
18 tons)

Field # Grazi | #ofNby | #of N Cubic ft. of | #of Nper | #of N | Gallons of #of Nper | #of N Total # of
ng Livestock | supplied by solids/yr. field/yr per liquid field/year | peracre | N per
hea grezinalecy | Tom | Fetvervear | mamus - | R |
r solids liquid

manure
Tract 590
1. 0 0 0 7,606 1,085 37 91,902 2,888 98 135

2. 0 0 0 780 111 37 9,423 296 99 136

3. 0 0 0 3,839 547 33 52,067 1,676 101 134

4. 0 0 0 1,468 209 33 19,903 640 102 135

5. 0 0 0 6,433 918 33 87,255 2,808 102 135

6. 0 0 0 979 140 39 10,667 346 96 135

7. 0 0 0 3,003 441 39 33,365 1,094 96 135

8. 0 0 0 2,637 376 39 28,443 933 96 135

Subtotal 0 0 26,835 3,827 332,925 10,682

Tract 80
1 0 0 0 3,354 478 33 43,425 1,477 102 135
2 0 0 0 1,570 224 33 21,076 691 102 135
3 0 0 0 2,551 364 33 34,248 1,123 102 135
4 0 0 0 10,973 1,565 33 147,326 4,833 102 135
5 0 5,031 718 37 57,900 1,893 98 135

Subtotal 0 0 23,479 3,349 303,975 10,017

Totals 50,314 | 7,176 636,900 20,699

= Records are maintained of manure and/or commercial fertilizer applications.

= Nutrient management plans are reviewed annually and adjustments are made as needed.

= Refer to the Filter Strip Specification Sheet when applying manure adjacent to open watercourses.




CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedlersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

Version 5.0

OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

10/27/2015

MANAGEMENT CRITERIA FOR TRACTOR SPREADER APPLICATION OF SOLIDS

To apply 167,717 cubic feet of solids gencrated from the aperation it will take approximately 378 trips annually. Based on applying _Enwmhzh.m - e ._
al agronomic rote use the application depths. travel lengths, and loads per acre listed below for sach erop. =—
MNumber of Travel
NITROGEN, N Pounds of Applications | Tons per Length Assumed
Tractor Spreader Spread Concentration Nutrients Needed Acre of per Load Solids
Ficld Capacity Width in Storage Facility 1o be (o meel Solids Neceded in Loads per Density
Number Acres Crop Bushels CE Feet PPM Lbs/Ton Applied Crop Demand | 1o Apply Feet Acre Tbs/CF
T590 1.2 324 Com, Silage(AH) 357 Hd 13 7075 14.15 135 1.00 17.0 1363 2 G
345 504 Com. Silage(AH) 357 444 S TN75 i4.15 138 1.00 17.0 1363 J 36
6.7.8 24.7 Com, Silage(AH) 357 144 (s 7075 [4.15 135 1.00 17.0, 1363 2 36
T80 | 14.5 Com, m_HmE>T= 357 144 15 7,078 £4.13 135 1.00 17.0 1363 2 36
234 65.1 Com, Silage(Al1) 357 444 15 7,078 14,18 135 1.00 17.0 13631 2 6
s 19.4 Com, Silage(Al{) 337 444 15 7,078 14.18 135 1.00 17.0, 1363 2 36
MANAGEMENT CRITERIA FOR BIG GUN SPRINKLER APPLICATION OF LIQUIDS .
To apply 3,216,672 pallons of tiquids generated from the operation it will take approximately 179 hours of punping nnnvally. Bascd on applying _,z:zoomz. N v
at agr ic rate use the application depths, set times, and travel rates listed below for each crop. i
Portion of Number of
Wetted NITROGEN, N Pounds of Applications
Sprinkler| Wetted | Diameter Concentration Nutricats Necded Inches of | Application Set Time | Travel Rate
Ficld Flowrale | Diatneter| Receiving in QﬁLm Facility to be to meet Liquids Rate in Neededin | Needed i
Number Acres Crop GPM Feet uids PPM Lbs/1000Gal Applicd Crop Demand | to Apply | InchesfHour Hours Feet/Minute |
T5901,2 324 Com, Silape(Al} 300 250 2,866 23.92 135 1.00/ 0.35 1.45 (.59 5.56
345 504 Com. Silage(AH) 31 250 2,866 2392 135 1.00 0.35 1.45 0.59 3.560
247 Com, Silage(AH) 300 250 | V/ ] 2,866 13,92 135 1.00 0.35 1.45 0.59 5.56
T 1 14.5 Com, Silage(AH) 300 250 |1/2Circle ¥ 2,866 23,92 135 1.00 0.35 1.45 0.59 5.50
234 65.1 Com, Sitage(AH) 300 250 |1/2Circle  w 2,966 13,92 135 1.00 0.35 1.45 0.59 5.56
5 19.4 Com, Silage(AH) 300 250 | 1/2Circle  w 2,466 13.92 135 1.00 0,35 145 0.59 3.56
v
v
! v
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

Version 5.0

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

10/27/2015

MANAGEMENT CRITERIA FOR TANK WAGON APPLICATION OF LIQUIDS

To apply 3,216,672 gallons of liquids g d from the of it will take approximately 1,072 trips annually. Based on applying InmRoGEN. N w _
al agranomic rales use the npplication depths, travel lengths, and loads per ncre 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 Storape Facility to be 10 meel Liquids Neededin | Loads per
MNumber Acres Crop Gallons Feet PPM Lbs!1000Gal Applicd Crop Demand 1o Apply Feet Acre
TS90 1.2 324 Com, Silape{AH) J. 001 15 2.860 23.92 135 1.00 0,12 2,572 1.1
345 504 Com, Silage(AH) 3,000 15 2.466 23.92 138 1.00 0.12 2572 1.1
6.7.8 24.7 Com. m:mw_.unhbzv 3,000 15 2166 23.92 135 1.00 0.12 2.572 1.1
7301 14.5 Com, Silage(AH) 3,000 15 2.866 3.0 138 1.00 0.12 2572 IN|
234 65.1 Com, Silage(AH) 3.000 15 2,866 23.92 138 1.00 0.12 2.572 LI
5 19.4 Com, Silage{AH) 3.000 15 2,866 13,92 135 1.00 0.12 2.572 1.1
COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE
Concentration of Nutrients
Annual Volume __in Storape
Storage Facility Production Unlts N P20s K20 Units
Tank (Uncovered) 3.216,672 Gallons | 23.92 10.99 {R.84 1b2/1.000 Gal |
Solids Storape Facility (Roofed) 1,509 Tons 14.15 6,38 10.53 IbsTon
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 10/27/2015
Version 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

NUTRIENTS AVAILABLE AFTER STORAGE

o ____Type of Operation ] ] Pounds of Percent Nutrients Retained Pounds of Nutricnts
Nutrient Dalry . Nutdients Available Afier Storage Retnined After Storape
Source = ___ Typeof Stomape Facility. N P20s K20 N P10s K20 N P20s K20
Liquids|Tenk Wncovwresy — v 109.905 41591 71,298 70% 85% 85% 76.933 35.352 60,603
Sollds| Solids Storage Facility (Roofed) - ) v 56.953 21,391 35,325 75% % 914% 42,715 . 19,252 31,793
Grazing|NoNe I Ad 0 0 0 100% HI0% 100% ¢ 0 [
NUTRIENTS AVAILABLE AFTER APPLICATION
Pounds of Percent Nutrients Retained Pounds of Nutrients
Nutrient Nutrients Available Afer Applicati Retained Aficr Application
Source e . Typcof Application Sysiem s o] N P203 K20 N 205 K20 N 1208 K20
Liqulds | Sptinkling ——— - LT a4 76933 35.352 60,603 5% | UIGFN 100% 57,700 35,352 60.603
Sollds | Braadeast (fncorporated 7 or more days after anmmn on) . a4 12,715 19.252 31,793 0% 1004 100% 29,900 19.252 31,793
E@_&d Mg P B | ] [d 1] 35% 160% 1% 0 0 0
NUTRIENTS AVAILABLE AFTER DENITRIFICATION
Location Pounds of Pereent Nutrients Retained Pounds of Mutrients
Nutrient Gomt Nutrlents Available After Denitrification Retained Afier Denitrification
Source T _ SoilDminageClass N P20s K20 N Pa0s K0 N P10s K20
Liguids|Somewhat Pootly Drained e 57,700 35,352 60,603 §0% 1% W% 46.160 35.352 60.603
Solldg| Semewhat Pootly Drained _ i Y 29.900 19,252 31,793 RO% 1L 100% 23,920 19,252 31.793
Grazing | Somewhat Pootly Drainéd v 0 0 0 0% 100% 100% 0 0 0
TOTAL- 70,080 54,604 92,396

Page 1 of 2 Nitrogen Tracts 5390, 80 Corn based ORAWM 5.0.xls



OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM})

Version 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

10/127/2015

[NrTROGEN, N

PERCENT OF MANURE TO BE APPLIED TO FIELD AND UTILIZATION ACRES NEEDED BASED ON
LIQUIDS SOLIDS GRAZING
Pounds Acres Pounds Acres Pounds Acres
Percent of Nutdents | Needed for Percent of Nutrlents | Needed for Percent of Nutrients | Needed for
Field lo be to be Utilization 1o be to be Utilization to be o be Ulilization
Number Acres Crop Applled Applied of Nulrients Applied Applied of Nulrienls Applied Applied of Nulrients
T590 1.2 324 T% 3,185 24 5% 1.196 9 [ 0 [
345 50.4 H% 5,124 38 7% 1.674 12 0% 0 1
6.7.8 24.7 5% 2,373 18] 1% 957 7 0% 0 1]
T80 | 14.5 3% 1477 11 2% 478 4 0% 0| 0
2.3.1 65.1 Com. Silape{AH) 14% 0.647 49 9'% 2,153 16 0% 0 0
5 19.4 Com. Silage(All) 4% 1,893 14 Yo 714 5 0% ] 1]
Off Fanm 55% 25.462 T0% 16.744 100% 0
o TOTALS-|  206.5 1% 46,160 153 _ 100% 23,920 53 100% [ [
55 \@ A\L\M{k Repai pramne. Gl be nr.al_h.num.h.@%/.mnmnmf.u relds Fo - oo < BO Srds onee @ 7rA5 Srop ths
. " -
beon plav D waww ﬁ?% vecy<| twi epplied fo 7= /77 o Fo Tl SF0+¢ G0 msﬁ.n. Py
O q VA UUTRIENT BALANCE BASED ON AVAILABLE ACRES
NUTRIENTS APPLIED - NUTRIENTS REMOVED = NUTRIENT BALANCE
Nitrog: F P um, Nitrog: . Potassium, Nitrog ; Pc um,
Field N P20s K20 N P20s K20 N P20s K20
Number Acres Crop Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre LbsiAcre
T590 1,2 324 Conu, Silage{AH) 135 105 178 135 19 130 0 56 48
34.5 504 Com, Silage(AH) 135 105 178 135 49 130 0 55 47
6.7.8 24.7 __ |Com. Silage(AL) 135 10§ 178 135 40 130 9 55 47
T80 1 14.5 Conu, Silage{AH) 135 105 178 135 49 130 0 55 47
2,34 65.1 Com. Silage(AH) 135 105 178 135 49 130 0 55 43
5 19.4 Com, Silage(AH) 135 104 177 135 40 130 4 55 37
Off Fann
Ha e,

19 dons o o Yovest vﬁnxir Y-
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Manure (Phosphorus) Nutrient Distribution for Corn Crop. (Target
Yield 18 tons)

Field # Grazi | #of # of P205 Cubic #t. of | #of P205 | #of Gallons of #of P205 | #of Total # of
ggcle Ei%gjt:cyk ;?:ggZ?a’gyr oS teleell;i/yr FF”leO ® Irir?:rﬁre per zzlrd/year s:ro ascre FF:;O i
:Iyea solids ;zr; field per year :;z?l‘lirz;uid ;Jrc::gear acrefyear
solids liquid
manure
Tract 590
1. 0 0 0 7,606 873 30 91,902 2,212 75 105
2. 0 0 0 780 90 30 9,423 227 76 106
3. 0 0 0 3,839 441 27 52,067 1,283 78 105
4. 0 0 0 1,468 168 27 19,803 491 78 105
5. 0 0 0 6,433 739 27 87,255 2,150 78 105
6. 0 0 0 979 112 31 10,567 265 74 105
7. 0 0 0 3,083 355 31 33,365 838 74 105
8. 0 0 0 2,637 303 31 28,443 714 74 105
Subtotal 0 0 26,835 3,081 332,925 8,180
Tract 80
1 0 0 0 3,354 385 27 43,425 1,131 78 105
2 4 0 0 1,870 180 26 21,076 530 78 104
3 G 0 0 2,551 293 27 34,248 860 78 105
4 0 0 0 10,873 1,260 27 147,326 3,701 78 105
5 0 5,031 578 30 57,900 1,449 75 105
Subtotal 0 0 23,479 2,696 303,975 7,671
Totals 50,314 5,777 636,900 15,851

= Records are maintained of manure and/or commercial fertilizer applications.

= Nutrient management plans are reviewed annually and adjustments are made as needed.

= Refer to the Filter Strip Specification Sheet when applying manure adjacent to open watercourses.




OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) L0/28i2015

Verslon 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITERIA FOR TRACTOR SPREADER APPLICATION OF SOLIDS o

To apply 167,717 cubic fect of solids generated from the operation it will take npproximately 378 1rips annunily. Based on applying vﬂaﬂ:owocm P05 v/
at agronomic rate use the application depths, iravel lengths. and loads per acre listed below for cach crop. D e e
Number of Travel
PHOSPHOROUS, P2035 Pounds of Applications | Tons per Length Assuimed
Tractor Spreades Spread Concentration Nutrients Needed Acre of per Load Solids
Field Capacity Width in Storape Facility lo be to meet Solids Needed in Loads per Deusity
Number Acres Crop_ Bushels CF Feet PPM Lbs/Ton Applied Crop Demand | 10 Apply Feet Acre 1bs/CF
T590 1.2 324 Com, Silage(AH) 357 444 15 3.189 .38 19 1.00 7.8 2993 1 30
34,5 304 Corn. Silage{AH) 357 144 13 3,189 [RE] 49 1.00 7.8 2993 1 36
673 24.7 Coni, w_._lnmﬁ.ﬁ,s 3157 444 15 3,189 [ )] 49 1.00 7.8 2993 L 6
T30 | 14.5 Nw.dn_. Silage(AH) REY) 444 15 3,189 6.38 49 1.00; 7.8 2993 1 36
234 65.1 Com, Silage(AH) 357 444 15 3,189 6.38 49 1.00 7.8 2993 1 36
5 194 Com, Silage{Al]) 357 444 15 3,189 6.38 49 1.00 7.8 2993 1 36
MANAGEMENT CRITERIA FOR BIG GUN SPRINKLER APPLICATION OF LIQUIDS o
To apply 3216672 gallons of liquids g i fram the operation it will take approximarcly 179 hours of pumping annually. Based on applying | PHOSPHOROUS, P20S v/
atap ic rale use the application depths, set times. and Iravel rates listed below for each crop.
Portion of Number of
. Wetted PHOSPHOROUS, P205 Pounds of Applications
Sprinkler| Wetted | Diameter Concentration Nutrients Needed Inches of | Application Set Time | Travel Rate
Field Flowrate | Diameter i in Storage Facility 10 be to meet Liquids Rate in Needed in | Needed in
Number Acres Crop GPM Feat PrM Lbs/1000Ga! Applied | Crop Demand | to Apply | InchesHour Hours Feet/Minute
T5%01.2 32.4 Com, Silage(AH) 300 230 1,317 10.99 49 1.00 0.17 1.48 0.28 11.61
348 50.4 Com. Silape(AH) 300 2540 |1/2Circle. @ 1317 10.99 49 1.00 0,17 1.45 o.ux_ 11.6]
247 Corn. Silape(AH) 300 250 |1/2Circle v 1317 10.99 49 1.00 0.17 1.45 c.mm_ 11.61
%01 14.5 Com, Silape(AH) 300 250 |1/2Circle_ v 1317 10.99 49 1.00 0.17 1.45 0.28 11.61
.34 65.1 Com. Silage(AH) 300 2501 | 1/2Circle 1.317 10.99 19 100 0.17 1.45 0.28 15.61
5 19.4 Com. Silage(AH) Jou 250 | /2 Circle —V. 1.317 10.9Y 49 1.00 0.17 1.43 0.28 11.61
v
| L 4
m v
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 012812015

Version 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITERIA FOR TANK WAGON APPLICATION OF LIQUIDS

To apply 3,216,672 gallons of liquids generated from the operation it will take approximately 1,072 taps annually, Based on applying _,nw_nm_xmuaﬁom 4_
al agronoimic rates use the application depths. travel lengths, and loads per acre listed below for cach crop. = =
Number of Travel
Tank PHOSPHOROUS, P205 Pounds of Applications Length
Wagon | Spread Concentration Nutrients Needed Inches of per Load
Ficld Capacity | Width in Storage Facilit 1o be 1o meet Liquids Needed in Loads per
Number Acres Crop Gallons | Feet PPM Lbs/1000Gal Applied Crop Demand to Apply Feet Acte
T550 1.2 324 Com, Silage(AH) 3.000 15 1.317 10.99 4 © .00 0.17 1.934 1.5
345 504 Com, m_._u.mm~>_ ) 3,000 15 1317 10.99 49 1.00 0.17 1.934 £S5
6.TR 24.7 Com, Silage(All) 3,000 15 1317 10.99 49 1.00 0.17 1.934 1.5
TRO ! 4.5 Com, Silage(AlD 3,000 15 1317 10.99 49 1.00 0.17 1.934 1.5
234 65.1 Com, Silage(All) 3.000 15 1,317 10.99 49 1.0 0.17 1.934 1.5
5 19.4 Com, Silage(AH) 3000 15 1,317 10.99 49 1.00 0.17 1.934 1.5

COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE

Concentration of Nutrients
Annual Volume in Storage
Storage Facility Production Units N P20s K20 Unils
Tank {Uncovered 3.216.672 Gallons | 23.92 10.99 18.84 1bs1.000 Gal
Solids m.o@mn Facility (Roofed) 1,509 Tons 14.15 0.18 10,53 Ibs Ton

Page2 of 2 Phosphorus Tracts 590,80 corn based 18 tons.xls



OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

’

Version 5.0

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

10/28/2015

NUTRIENTS AVAILABLE AFTER STORAGE

Type of Operation Pounds of Percent Nuerienis Retained Pounds of Nutrients
Nutrient Diry - Nutrients Available After Storape Retained After Storage
Sousce o Typeof Storage F1 N P03 K20 N P10s K20 N P20s K20
Liquids|Tent Uneoverest y R 109.905 41.591 71.298 70% 85% ¥5% 76,933 35352 60,603
Sollds| Soks Storage Facity (Raofed) - 56,953 21,391 35,325 75% 90% 0% 42715 19.252 31.793
Grazing|NONE o v 0 0 [ 10% 1004 1% 0 0 0
NUTRIENTS AVAILABLE AFTER APPLICATION
Pounds of Percent Nutrients Retained Pounds of Nutrients
Nutrient Nutrienls Available After Application Relained After Application
Source T Type of Application System N Pz01 K20 N P20s K20 N m0s K10
Liquids | Sprintling : e A 76,933 35.352 600,603 5% 100% 57.700 35.352 60.603
Solids| 8roadeast (Incorporated 7 or more days after application) V. 42.715 19.252 31793 70% 100% 29,900 19.252 31,793
Grazing | Grating [ v u [ 0 85% 100% 100% 0 0 0
NUTRIENTS AVAILABLE AFTER DENITRIFICATION
Location Pounds of Percent Nutrients Retained Pounds of Nutrients
Nutrient Crast Nutrients Available After Denitrification Retnined After Denilrification
Source ______ 50il Dminage Class N P20s K20 N P20s K20 N P20s K20
Llquids|Somewhat Poorty Drained . 57,700 35,552 60.603 0% LW%h 110% 46,160 35352 60.603
Sollds| Somewhat Pocrly Drined _ R e 29.900 19.252 31.793 BU% 100% 190% 23.920 19,252 301793
O-MN_:DL Somewhat Poorly Drained v 0 0 Q N 100% 100% 0 0 0
TOTAL- 70,080 54,604 92,396

Page 1 of 2
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 10/28/2015
Verslon 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

PERCENT OF MANURE TO BE APPLIED TO FIELD AND UTILIZATION ACRES NEEDED BASED ON [ ProseHOROUS, 7205 ﬂ
LIQUIDS SOLIDS GRAZING
Pounds Acras Pounds Acres Pounds Acras
Percent of Nutrienls Needed for Percent of Nutrients Needed for Percent af Nutrients Needed for
Field lo be to be Ulilization o be to be Utilization 1o be to be Ulilization
Number Acres Crop Applled Applied of Nutrients Applied Applied of Nutrients Applied Applied of Nutrients
T590 1.2 324 Com. Silage{AH) i 2439 A9 S 963 19 D% u 0
345 50.4 Com, SilapefAH) 1% 3.924 79 T 1.348 27 [ Q 0
6.7.8 24.7 Com, wm_.mmn?p ) S5 1.R17 37 1% 770 16 0% 0 0
TRO | 14.5 Com, Silage{ AH 3% 1,131 23 2% 385 B 0% [ [
2,34 65.1  |Com, Silage(AH) 14% 5.091 103 % 1.733 35 0% 0 1]
5 19.4 Cormn, Silage{AH) 1% 1,449 29/ 3% 578 12 1% [{] 0
OIT Farm 5554 19,5(H) TH% 13.477 100% :
ﬂaﬂ\;%. 206.5 100% 35.5531 320 1% 19,252 117 _25\.. OI
mmo\d lcqwid %é*i&l% \ﬂ\1?¢u... _d.uﬂnTLR .ﬁlﬂ .an04.m LGR
pop be> bin piov it B P il =it
&.1@%_\ 70+ Feclds once G- SL.M Cvof Mas [is
MTD b NUTRIENT BALANC SED ON AVAILABLE ACRES
NUTRIENTS APPLIED - NUTRIENTS REMOVED = NUTRIENT BALANCE
Nitrogen, Phsph Potassium, Nitrogen, Phosphorous, Potassium, Nitrogen, Phosphocous, Potassium,
Field N P08 K20 N r0s K20 N P20s K20
Numnber Acres Crop Lbs/Acre LbstAcre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre
1590 1.2 324 Com. Silape(AH) 135 105 178 135 49 130 Q 56 RS
3.4.5 504  |Com, Silage(AH) 135 105 178 135 €9 130 [ 55 47
6.78 24.7 _ |Corn, Silage{AH) 135 103 178 135 49 13¢ 0 35 47
T80 1 14.5 Com. Silage(ALl) 135 105 178 135 49 150 Q 55 47
234 65.1 Com, Silage{AH) 133 105 178 133 49 130 [i] 55 438
5 19.4 Com, Silape(AH) 135 104 177 133 49 130 q 35 47
OIT Farm

\\% m\?om w e favrget Q__n?m oy Covrn. -
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Manure P8ta8Sitm) Nutrient Distribution for#Brn-Crp. gFarget Yields

Field # Grazi | # of K20 [ #of K20 Cubicft. of | #of K20 [ #of | Gallons of #0fK20 | #of K20 | Total # of
ycte | Uhestock | arcengiaonr | | feye | par | mamre per | howdyesr | borvear | axeryee
I?/yea solids ;ﬂrco:rr»;a1 field per year f;‘oar: ulirzuid Ifir:L:ri]d
solids manure
Tract 590
1. 0 0 0 7,606 1,442 | 49 91,902 3,793 129 178
2. 0 0 0 780 148 49 9,423 389 130 179
3. 0 0 0 3,839 728 44 52,067 2,200 133 177
4. 0 0 0 1,468 278 44 19,903 841 133 177
5. 0 0 0 6,433 1218 | 44 87,255 3,686 133 177
6. 0 0 0 979 186 52 10,567 455 126 178
7. 0 0 0 3,083 586 51 33,365 1,436 126 177
8. 0 0 0 2,637 500 52 28,443 1,224 126 178
Subtotal 0 0 26,835 | 5,087 332,925 14,024
Tract 80
1 0 0 0 3,354 636 44 43,425 1,939 134 178
2 0 0 0 1,570 297 44 21,076 908 133 177
3 0 0 0 2,551 484 44 34,248 1,475 134 178
4 0 0 ] 10,973 | 2,080 | 44 147,326 6,344 134 178
5 0 5,031 954 49 57,900 2,485 128 177
Subtotal 0 0 23,479 | 4,451 303,975 13,151
Totals 50,314 | 9,538 636,900 27,175

= Records are maintained of manure and/or commercial fertilizer applications.

= Nutrient management plans are reviewed annually and adjustments are made as needed.

= Refer to the Filter Strip Specification Sheet when applying manure adjacent to open watercourses.




OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 10/28/2015
Verslon 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: PPedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITERIA FOR TRACTOR SPREADER APPLICATION OF SOLIDS

To apply MIBTANT fcubic fect of solids g § from the operation it will take approximately 378 trips annually. Based on applying
e the application depths, travel lenpihs, and loads per acre listed below for each crop.
Number of Travel
POTASSIUM, K20 Pounds of Applications | Tons per Length Assumed
Tractor Spreader Spread i Nutrients Needed Acre of per Load Solids
Ficld Capacity Width tobe 1o meel Solids Needed in Loads per Density
Number Bushels | CF Feel Applied Crop D i | to Apply Feet Acre 1bs/CF
T590 1.2 357 444 15 5,266 10.53 90 1.00 8.6 2706 1 36
345 357 444 15 5.266 10.53 920 1.00 8.6 2706 1 36
6.7.3 357 144 15 5.266 10.53 90 1.00 8.6 2706 | 36
TRO | 357 444 15 5,266 10.53 20 1.00 8.6 2706 | 36
234 357 444 15 §,266 10.53 20 1.00 8.6 2706 1 36
5 357 444 15 5,266 10.53 90 1.00 8.6 2706 1 36
MANAGEMENT CRITERIA FOR BIG GUN SPRINKLER APPLICATION OF LIQUIDS
To apply %m gallans of liquids generated from the operation it will take approxinately 179 hours of pumping annually. Based on applying |
at agronomic lication depths. set times, and travel rates listed below for each crop.
Portion of Number of
Wetle POTASSIUM, K20 Pounds of Applications
Sprinkler| Wetted | Diamct C i Nutrients Needed Inclies of | Application | Set Time | Travel Rate
Field Flowratc | Diameter| Receiving in Storapc Facilily tobe to meet Liquids Rate in Needed in | Needed in
Number Acres Crop GPM Feet |  Liquids PPM Lbs/1600Gal Applied Crop Demand | 1o Apply | Inches/Hour Hours FeetMinute
T590 1.2 324 Com. Silape{Al) 300 250 :1/2Cicle ¥ 2,258 18.84 91 1.00 0.18 145 0.30 10.90
345 50.4 Com, Silage{Al}) 300 280 j V2 Circle w 2,258 18.84 Su 1.00 0.18 1.45 0.30 10.90
24.7 Com. Silage({All) 300 250 |12 Circle @ 2258 18.84 9 1.00 0.18 145 0.30 10.90
T80 | 14.5 Com, Silage(AH) 300 350 [1/2Circle ¥ 2,258 18.84 90 1.00 0.18 1.45 .30 10.90
234 65.1 Com. Silage(AH) 300 250 |2 Cirdle. @ 2,258 18.84 9n 1.00 0.18 1.45 0.30 10.90
5 19.4 Com., Silage{Al}) Joo 250 2 Circle = 2.258 18.84 90 1.00 0.18) 1.45 0.30 10.90
| v
| v
1 L 4
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM]) 102812015

Verslon 5.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITERIA FOR TANK WAGON APPLICATION OF LIQUIDS

To apply lons of liquids g 1 fromn the operation it will take approximately 1,072 trips annually, Based on applying % - M
at agronomic rates use the application depths, travel lenpths, and loads per acre listed below for each crap. " o
Number of Travel
Tank POTASSIUM, K20 Pounds of Applications Length
Wagon | Spread Concentration Nutrients Needed Inches of per Load
Field Capacity| Width in Storape Facility tobe to meet Liquids Needed in Loads per
Number Acres Crop Gallons Feel PPM Lbs/1000Gal Applied Crop Demand 1o Apply Feet Acre
Ts90 1.2 324 Com. Silage(AH) 3.000 15 2258 18.84 90 1.00 0,18 1,316 L6
34.S 50.4 3,000 13 2.258 18.54 90 1.00 0.18 1816 1.6
618 24.7 3,000 15 2258 15.84 9 1.00 0.18 1.816 16
TR0 | 14.5 Com, Silage(AH) 3.000 15 2,258 18.84 90 1.00 0.18 1.816 1.6
214 65.1 Com. Silage{AH) 3.000 15 2,258 19.84 9 1.00 0.18 1.816 1.6
s 19.4 Com, Silage(AH) REUGH 15 2,258 16.84 90 1.00 0.18 1.816 1.6
COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE
Concentration of Nutrients
Annual Volume in Storage
Production Units N P20s K10 Units
166721 Gallons | 23.92 10,99 18.84 1bs:1,000 Gal
orape Facility (Roofed) 1,509 Tons 14.15 6.38 10.53 Ibs/Ton

Page 2 of 2 Potasslum Tracts 590, 80 Corn based ORAWM 5.0.xls



OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

Verslon 5.0

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

10/28/2015

NUTRIENTS AVAILABLE AFTER STORAGE
e __ TypcofOper - . Pounds of Percent Nutnicnts Retained Pounds of Nutrients
Nutrient Dairy hd Nutricnts Available After Storage Retained After Storage
Source — Type of Storage Facility — N P205 K20 N 1205 K10 N Eou|...w,r K20
i, | — — ¥ 109,905 41.591 71.298 0% #5% B5% 76,933 35.352 60,603
cllity (Roaed) o - 56.053 21.301 35325 5% 9% 90% FENIT) 19.252 31.793
B B u 4 0 W% 100% 0% 0 0 0
NUTRIENTS AYAILABLE AFTER APPLICATION
Pounds of Percent Nutricnts Retained Pounds of Nutrients
Nutrient Mulrients Available Afler Applicati Retained After Application
Source oo Typeof Application System N P03 K20 N P20s K20 N P20s K20
Liguids|Spinking = - 76,933 35.352 0,603 75% 110% 100% 57,700 35352 60.603
Solids a3t (Incotparated 7 ar more days afier application) hd 42.715 19252 31.793 0% 100% 100% 29.900 19.252 31,793
Grazing|Grsing o v 0 0 0 85 100% 100%% 0 0 0
NUTRIENTS AVAILABLE AFTER DENITRIFICATION
Leocation Pounds of Percent Nutrients Retained Pounds of Nutrients
Nutrient Coast Nutrients Available Afler Denitrification Relained Aficr Denitrificalion
Source = __Soil Drainage Clnss N P203 K20 N P20s K20 N P20s K20
EAE Somewhat Poorly Drained Y 57.700 35,352 60,603 80% 1% 1HI'% 46.160 35.352 60.603
Solids| mp....,@rupu_wom__ua_._.o-&lann _— L= 9. 29.900 19,252 51.793 RO% 1% 100% 33,920 19,252 31.793
Grazing| Somewhat Poarly Drained > 0 0 0 0% 100% 100% Q 0 1]
TOTAL- 70,086 54,604 92,396

Page 1 of 2
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 10/28/2015

Version 6.0

CLIENT: Silveira, Tony Tracts 590,80
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

PERCENT OF MANURE TO BE APPLIED TO FIELD AND UTILIZATION ACRES NEEDED BASED ON__ {SHSSUNG0. | I
LIQUIDS SOLIDS GRAZING
Pounds Acres Pounds Acres Pounds Acres
Percent of Nultrients Needed for Percent of Nutrlents Needed for Percent of Nutrtents Needed for
Field to be lo be Utllization to be to be Ulilization to be to be Utilization
Nutnber Applled Applied of Nutrlents Applled Applied of Nutrients Applied Applied of Nutrients |
T590 1.2 T% 4,182 46 5% 1,590 18 0% 0 0
34,5 1% 6.727 74 T% 2.225 25 0% 0 9
6.7.8 5% 3,115 34 4% 1,272 14 N [ Q
T80 | 3% 1,939 21 2% 636 7 0% A 0)
23.4 14% 8.727) 97 2% 2.861 32 0% a 0
5 1% 2.485] 27 Y 954 i1 0% [ [
O Farm W 33429 ﬁ 22355 100% 0
TOTALS-|  206.5 N 100% . 50,603 301 0% 31,793 106 100% 0

0
55% gﬂ o ..M.wfi Wavowns. Wt ba appliadl Lo Toadl 17)Pields apg 2o Tend S70 ovd €0 once a 7v43S cvop
f L ~70%9 otz Oolid <l : Hi 4
Jaw&nmﬂn% o iens cuopl by beosn Sote DT shed =1 2 bedeling, racl./ 77 ool o 1o TraT S7D FED
30 NUTRIENT BALANCE BASED ON AVAILABLE ACRES

NUTRIENTS APPLIED = NUTRIENTS REMOVED = NUTRIENT BALANCE
Nitrogen, oy P ium, Nitrogen, Phosphorous, Potassium, Nitrogen, Phosphorous. Potassium,
Field N P20s K20 N P20s K20 N P20s K20
{Number Acres Crop Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre
T5%0 1,2 32.4 Com. Silape(AH) 135 105 74 34 % 41 71 hid
34,5 50.4 Com. Silage(All) 135 105 H 34 90 R 70 87
6.7.8 24.7 Com, Silage(All) 135 105 04 4 920 41 70 87
T8O 1 145 |Com, Silage(AH) 138 105 94 34 90 A1 70 87
234 65.1 Com. Silage(AH) 135 105 94 34 90 41 70 88
5 194 |Com. Silage(AH) 135 104 EI] EX] 90 41 70 87
OfF Farm

18 foms sche Fawgel yickd Qoo o™

Page 2 of2 Potassium Tracts 590, 80 Com based ORAWM 5.0.xls



A

—_—

Manure (Nitrogen) Nutrient Distribution for Perenmal and Annual
Silage/Hay/Pasture Crop. (Wheat, Oats, or both may be in the mixture)

Field # Grazi | #of Nby | #0ofN Cubic ft. of | #of Nper | #of N | Gallons of #of Nper | #of N Total # of
ng Livestock | supplied by solids/yr. field/yr per liquid field/year per acre | N per
hea S o | T peryear | manu | o |
r solids liquid

manure
Tract 590
1. 0 0 0 1,226 42 438,779 6,280 214 256

2. 0 0 0 126 42 44,991 644 215 257

3. 0 0 0 618 37 253,109 3,622 219 256

4. 0 0 0 236 37 96,754 1,385 220 257

5. 0 0 0 1,037 37 424,171 6,071 220 257

6. 0 0 0 158 44 51,796 741 206 250

7. 0 0 0 499 44 163,901 2,346 206 250

8. 0 0 0 424 44 139,068 1,991 205 249

Subtotal 0 0 4,325 1,612,569 | 23,080
Tract 80
1 0 0 0 541 37 225,760 3,231 223 260
2 0 0 0 253 37 100,624 1,440 212 249
3 0 0 0 411 37 163,514 2,340 213 250
4 0 0 0 1,769 37 703,403 10,068 213 250
5 0 811 42 290,262 4,154 214 256
Subtotal 0 0 3,785 1,483,563 | 21,233
Tract 177
1 9 564 83 684 100 14,190 203 30 213
2 9 722 83 877 101 18,180 260 30 214
3 9 389 83 473 101 9,804 140 30 214
4 9 482 a3 584 101 12,127 174 30 214
5 9 297 83 361 100 7,482 107 30 213
6 9 538 83 653 100 13,5645 194 30 213




- -
7 646 83 783 100 16,405 233 30 213
8 722 83 877 101 18,190 260 30 214
9 764 83 926 101 19,222 275 30 214
Subtotal 5124 6,218 129,005 1,846
Totals 5,124 219,096 | 14,328 3,225,137 | 46,159.

= Records are maintained of manure and/or commercial fertilizer applications.
= Nutrient management plans are reviewed annually and adjustments are made as needed.

= Refer to the Filter Strip Specification Sheet when applying manure adjacent to open watercourses.

DESIGN APPROVAL.:

Design approved by: /s/ Robert A. Pedersen Date:

Job Title: CAFQ PLANNER

CLIENTS ACKNOWLEGEMENT STATEMENT:

The client acknowledges that:

a. They have received a copy of this specification and under-stands the contents and requirements.

b. The following information must be provided NRCS by the client before this practice can be certified as
applied:

X] Nutrient management application records including soil, water, plant and organic by-product test
results.

Documentation showing amount, rate, form and application method of nutrient applied

Annual review of nutrient management including adjustments made.

c. ltshall be the responsibility of the client to obtain all necessary permits and/or rights, and to comply
with all ordinances and laws pertaining to the application of this practice.

d. Maintain records of nutrient application as required by state and local regulations.

Accepted by: /s/ Date:

CERTIFICATION;

| have completed a review of the nutrient management and the specification's application and certify this
practice has been applied.

Certification by: /s/ Date:

Job Title:




OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)
Version 5.0

CLIENT: Silveira, Tony All Tracts 590,80, 177

ASSISTED BY: Pcdersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

11/5/12015

MANAGEMENT CRITERIA FOR TRACTOR SPREADER APPLICATION OF SOLIDS

To apply 219,096 cubic foet of solids g d from the it will take approximately 493 trips annually. Based on applying _.zﬂ.q.%n.my___ N tlﬁ
a1 apronomic rate use the application depths. travel lengibs, and Ioads per acre listed below for each crop. .1
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 1o be to mcet Solids Needed in | Loads per Density
Number Acres Crop Bushels | CF Feet PPM Lbs/Tan Applied Crop Demand | 1o Apply Feet Acre 1bs/CF
T590 1.2 324 Ryegrass Haylage 357 444 [ 6.120 12.24 31 1.00 43.8 531 3 36
345 50.4 Ryeprass Haylage 357 444 15 6,120 12.24 300 1.00 43.8| 531 5 36
6,18 24.7 R Haylage 357 443 18 6,120 12.24 0 1.00 43.8] 531 5 36
= 14.5 Ryeprass Haylage 357 444 15 6,120 12.24 300 1.00 1.8| 531 5 34
234 65.1 Ryegrass Haylage 357 444 15 6,120 12.24 300 1.00 43.8] 531 5 36
5 19.4 Ryegprass Haylage 387 444 15 0,120 12.24 300 1.00 A3.8 531 5 36
T-177 19 61.8 Perennial Hay/Pasture{Med [ntensity) 357 444 15 6,120 12.24 245 1.00 35.7 650 4 36
(90 sﬂhrlﬂrﬂ Oﬂnr.w s bhoth \w(/OtAKDI e oz \Md~041 35 ..L.u..._._ ase  rof SCA.T..PPI\
MANAGEMENT CRITERIA FOR BIG GUN SPRINKLER APPLICATION OF LIQUIDS B
To apply 3,225,137 pallons of liquids gencrated from the operation it will take approximately 179 hours of pumping annually. Besed on applying  [NITROGEN.N @]
at agronomic rate use the application depths, sel times, and travel rates listed below for each crop. o
Portion of Number of
Welted NITROGEN, N Pounds of Applications
Sprinkler| Wetted | Dimmeter Concentration Nutrients Needed Inches of | Application Set Time | Travel Rate
Field Flowrate | Diameter] Reccivi in Storage Facility lo be to meet Liquids Rate in Neededin | Needed in
Number Acres Crop GPM Feet | L PPM Lbs/[000Gaul Applied Crop Demand | to Apply inches/Hour Hours Fect/Minute
T590 1,2 324 Ryegrass Haylage 300 25¢ |1/2 Circle @ 2,85% 2345 300 1.00 0.77 1.45 1.31 249
145 50.4 Ryegrass Haylage 300 250 |1/2Circle @ 2,859 23,85 300 1.00 0.77 145 131 2.49
24.7 Ryegrass Haylage 300 250 |1/2Ciccle @ 2.859 2).85 30 1.00 0.77 1.45 1.31 2.49
THO 1 14.5 Ryegrass Havlage 300 2501 |1/2 Circle w 2.859 23.85 30 1.00 0.77 1.45 131 2.49
234 65.1 Ryegmass Haylage 300 250 |12Cicle w 2.859 23.85 300 1.00 0.77 145 1.31 249
5 19.4 Ryegrass Haylage 300 250 |12 Circle @ 2,438 23.85 300 1.00 .77 1450 1.31 249
T.177 1.9 G61.8 Perennial Hay/Pasture{Med Intensity) 300 250) |/2Circle @ 2959 23.85 245 1.00 11.63 1.45 1.07 3.06
L 4
| } v
Page 1 of 2 All Tracts ORAWM 5,0.xIs



OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 11/512018
Verslon 5.0

CLIENT: Silveira, Tony All Tracts 590,80, 177
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITERIA FOR TANK WAGON APPLICATION OF LIQUIDS

To apply 3,225,137 gallons of liguids gencrated fivin the operation it will 1ake approximately 1,075 trips annually. Based on applying | NITROGEN, N v
ot apronoinic rates use the application depths, travel lengths, and loads per acre listed below for each crop. — -
MNumber of Travel
Tank NITROGEN, N Pounds of Applications Lenpth
Wagon | Spread Concentration Nutrients Needed Inches of per Load
Field Capacity| Width ili to be 1o meet Liquids Needed in { oads per
Humber Actes Crap Gallons | Feet PPM Lbs/1000Gal Applicd Crop Demand 1o Apply Feet Acre
T5901.2 324 Ryegrass Haylage 3,000 15 2.859 23.95 300 1.00 0.28 1,154 2.5
34,8 504 Ryegrass Haylage 3,000 15 2.459 23.85 300 1.00 0.28 1.154 2.5
6.7.8 24.7 Rycgrass Haylage 3,000 15 2.859 23.85 300 1.00 0.28 1.154 2.5
T80 1 14.5 Rvegprass Havlage 3.000 18 2,859 23.85 300 1.00 0.28 1.154 2.5
234 65.1 Ryeprass Haylage 3,000 15 2,859 23.88 M0 1.00 0.28 1.154 2.5
s 19.4 Ryegrass Haylage 3,000 15 2.859 23.83 300 1.00 038] 1154 2.5
T-177 19 61.8 Perennial Hay/Pasture{Med Intensity) 3.000 15 2.859 23.85 248 1.00 0.23 1.414 2.1

COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE

Concentration of Nutrients
Annual Volume in Storape
Storage Facility Production Units N P20s K20 Units
Tank (Uncovered) 3,225,137 Gallons | 23.85 10.96 18.79 1bs1.000 Gal
Solids Storape Facility (Roofed) 1.972 Tons 12,24 §.38 8.60 IbsTon

Page 2 of 2 All Tracts ORAWM 5.0.xls
TN



OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

CLIENT: Silveira, Tony All Tracts 590,80, 177
ASSISTED BY: Pedersen

Varsion 5.0

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

11/5/2015

NUTRIENTS AVAILABLE AFTER STORAGE
Type of Operation — Pounds of Percent Nutrients Retained Pounds of Nutrients
Nutrient Dairy v Nutrients >E_n After Storage Relained Alcr Storage
Source i ___ TypeofSwrsgeFaciliy N P10s K0 N P20s K0 N P20s K20
Uquids|tentwocoveresy - 109,905 41,591 71,29% 70% 85% B5% 76933 35.352 60.603
Sollds | Sofids Storage Facility (Roofed) . 4 64.365 23,575 37.664 5% 20% 2% 4874 21217 33,898
Grazing|NONE e v 2.535 2219 2378 100% 100% 100% 7,535 2219 2378
NUTRIENTS AVAILABLE AFTER APPLICATION
Pounds of Percent Nutrients Retained Pounds of Nutricnts
Nulrient I Afier Applicati Retained Afler Application
Source i Type of Application System - N 1205 K20 N 1205 K20 N P20s K20
Liguids|Sprinking - . 4 76,933 35,352 60,603 75% 1K1Y 1007, 57,700 35,352 60.603
Sollds| Brosdeast (ncorporated 7 or more days after appication) _ B 49.274 21.217 33.808 0% 100% 100% 33,792 11217 33.898
Grazing|Grating - - v 7,535 2219 2,378 $5% 1005, 100% 6.405 2219 2378
NUTRIENTS AVAILABLE AFTER DENITRIFICATION
Loention Pounds of Percent Nutrients Retained Pounds of Nutrients
Mulrient Coust Nulrients Available Afler Denitrification Retained Afler Denitrification
Source —  Soil Dminage Class N P10s K20 N P20s K20 N P20s K20
Ligulds| Somewhat Poorly Drained R - 57.700 35,352 60,603 A% 1%, 109% 46.160 35.352 60.603
Sollds | somewhat Poorly Drained ) v 33,792 21,217 33.898 80% 100% 100% 27.033 21217 33.898
Grazlng | Somewhat Poorly Drained v 6.405 2,219 2,378 0% 100% 100% 5.124 2219 2378
TOTAL- 78,317 58,789 96,879
All Tracts ORAWM 5.0.xIs
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

Version 6.0

CLIENT: Silveira, Tony All Tracts 590,80, 177
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

11/5/2015

PERCENT OF MANURE TO BE APPLIED TO FIELD AND UTILIZATION ACRES NEEDED BASED ON | NITROGEN, N v|
LIQUIDS SOLIDS GRAZING
Pounds Aces Pounds Acres Pounds Acras
Percent of Nutrienls Needed for Percent of Nulrlenis Needed for Percent of Nuirlents Needed for
Field lo be to be Ulilization fo be tobe Utlllzation fobe to be Utllization
Number Acres Applied Applied of Nutrients Applied Applied of Nulrients Applied Applied of Nulrients
T590 1,2 324 15% 6.924 23 5% 1,382 5 0% [1] 1]
345 50.4 24% 11.078 37 %% 1.892 [ 0% 0] {
6,78 24.7 11% 5.078 17 1% 1,081 Bl 0% 0| 0
T80 1 14.5 7% 3.231 1] 2% 541 ] 0% U [\
234 65.1 3% 13.848 46 9% 2.433 8 [ 0 7
5 19.4 Y¥a 4,154 14 3 811 3 [P 0] 0
T-177 1-9 01.8 Perennial Hay/Pasture{fMed [ iy} 4% 1.846 8 23% 218 23 100%% 5.124 21
OfFf Fann 0% Q. AT% 12,706 0% Qo
TOTALS- 2683 100% F 46,160 1585 1100% 37,033 52 100% 5,024 21
47170 »wﬂ Wheat, oat>, 0 potin ~rray o T)..%.P\ﬂ%nnw #55 Hrfage. Twvop M g
NUTRIENT BALANCE BASED ON AVAILABLE ACRES
NUTRIENTS APPLIED - NUTRIENTS REMOVED NUTRIENT BALANCE
Nitrogen, Phosphorou, Potassium, litrogen, [ Potassium Nitrogen, Phosphiorous, Potassium,
Field N P20s K20 N P20s K20 N P20s K20
Number Actes Crop Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre
T590 1,2 324 Ryeprass Haylope 255 196 333 300 110 108 -5 86 25
345 50.4 Rycgrass Haylage 257. 198 336 300 110 308 41 (13 28
6,7.8 24,7 Rycpreass Haylape 249 192 325 300 1y 308 =51 K2 7
T30 1 14.5 y 260 200 339 300 110 308 —40 90 31
234 65.1 Ryegrass Haylage 250 192 326 300 110 308 -50 82 19
5 19.4 Rycpeass Haylage 256 197 334 300 110 308 A4 §7 26
T-1771-9 61.8 Perennial 1Tay/Pasture{Mcd Intensity} 213 138 204 245 82 234 -3 56 -30
OfT Fann
Page2 of 2 All Tracts ORAWM 5.0.xIs
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Manure (Phosphorous) Nutrient Distribution for Perennial and Annual

Silage/Hay/Pasture Crop. (Wheat, Oats, or both may be in the

mixture).

Field # Grazi | #of # of P205 Loads #of P205 | #of Gallons of #of P205 | #of Total # of
ng P205 by | supplied by of per P205 liquid per P205 | P2Q5 per
cycle | Livestock | grazing/aciyr | solid/yr | fieldfyr per acre | manure per fieldfyear per acrelyear
siyea solids from field per year | from liquid | acre
r solids manure per

year
from
liquid
manu
re
Tract 590
1. o 0 0 23 962 33 438,779 4,810 164 197
2. 0 0 0 2 99 33 44 991 493 164 197
3 0 0 0 12 485 29 253,109 2,774 168 197
4, 0 0 0 4 186 29 96,754 1,061 168 197
5 0 0 0 19 814 29 424 171 4,650 168 197
8. 0 0 0 <l 124 34 51,796 568 158 192
7. 0 0 0 ] 392 34 163,901 1,797 158 192
8. 0 0 0 8 333 34 139,068 1,524 157 191
Subtotal 0 0 0 80 3,395 0 1,612,569 17,677
Tract 80
1 0 0 0 10 424 29 225,760 2,475 171 200
2 0 0 0 5 199 29 100,624 1,103 162 191
3 0 0 0 7 323 29 163,514 1,792 163 192
4 0 0 0 32 1,388 29 703,403 7,711 163 192
5 0] 0 0 15 637 33 290,262 3,182 164 197
Subtotal 0 0 69 2,971 0 1,483,563 16,263
Tract 177
1 9 244 36 13 537 79 14,190 156 23 138
2 9 313 36 16 688 79 18,190 199 23 138
3 9 169 36 9 371 79 9,804 108 23 138
4 9 208 36 11 459 79 12,127 133 23 138




= -

5 9 129 36 7 283 79 7,402 82 23 138
6 9 233 36 12 512 79 13,545 148 23 138
7 9 279 36 15 6156 79 16,255 178 23 138
8 9 313 36 16 688 79 18,190 199 23 138
9 9 331 36 17 727 79 19,222 211 23 138
Subtotal 2,219 116 4,380 129,005 1,414
TOTAL 2,219 265 | 11,246 3,225,137 | 35,354

= Records are maintained of manure and/or commercial fertilizer applications.

= Nutrient management plans are reviewed annually and adjustments are made as needed.

= Refer to the Filter Strip Specification Sheet when applying manure adjacent to open watercourses.

DESIGN APPROVAL.:

Design approved by: /s/ Robert A. Pedersen Date:

Job Title: CAFO PLANNER
CLIENTS ACKNOWLEGEMENT STATEMENT:
The client acknowledges that:

a. They have received a copy of this specification and under-stands the contents and requirements.

b. The following information must be provided NRCS by the client before this practice can be certified as

applied:

Nutrient management application records including soil, water, plant and organic by-product test

results.
X] Documentation showing amount, rate, form and application method of nutrient applied

[X] Annual review of nutrient management including adjustments made.

c¢. It shall be the responsibility of the client to obtain all necessary permits and/or rights, and to comply

with all ordinances and laws pertaining to the application of this practice.

d. Maintain records of nutrient application as required by state and local regulations.

Accepted by: /s/ Date:

CERTIFICATION;

| have completed a review of the nutrient management and the specification's application and certify this

practice has been applied.

Certification by: /s/ Date;




OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

Version 5.0

CLIENT: Silveira, Tony All Tracts 590,80, 177

ASSISTED BY:

Iedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

11/5/2015

MANAGEMENT CRITERIA FOR TRACTOR SPREADER APPLICATION OF SOLIDS

To apply 2£9,096 cubic fect of solids generated from the operatton it will take approximately 493 trips annually. Based on applying | PHOSPHOROUS, vum..w.l |C_
at o ic rate use the application depths. trave) lengths, and loads per acre lisied below for each crop.
Number of Travel
PHOSPITIOROUS, P205 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 1o meel Solids Needed in Loads per Density
Number Acres Crop Bushels CF Fect PPM Lbs/Ton Applicd Crop Demand | to Apply Feel Acre 1bs/CF
T590 1.2 324 Ryeprass Haviape 357 444 IS 2.690 5.38 110 1.00 204 1136 3 36
345 50.4 Ryzrrass Haylage 387 444 15 2.690 5.38 11D 1.00 20.4 1136 3 36
6,78 24.7 Ryérmass Haylage 357 Ad4 15 2,691 5.8 1§11] 1.00 204 1136 3 36
T8O | 14.5 357 444 13 2,690 5,38 110 1.00 20,4 1136 3 36
234 65.1 Ryemass Haylape 37| 444 15 2,690 5.38 1o 1.00 20.4 1136 3 36
5 194 Ryegrass Haylape 357 444 15 2,690 538 10 1.00 20.4 1136 3 36
T-1771-9 61.8 Perennial Hay/Pasture(Med Intensity) 357 444 15 2,690 5.38 82 1.00 15.2 1528 2 36
cofmnnﬂ D%\ or bet mea~ b un g \uﬂuﬁw\ws ass [Haglese. CvaP mMiX
MANAGEMENT CRITERIA FOR BIG GUN SPRINKLER APPLICATION OF LIQUIDS e
To apply 3.225,137 gallons of liquids g i from the of it will take approximately 179 hours of pumping annually. Based on applying PHOSPHOROUS, P205 -
lication depths, set times, and tvel rates listed below for each crop. == S
Portion of Mumber of
Wetted PHOSPHOROUS, P2035 Potnds of Applications
Sprinkler] Wetted | Diameter Concentration Nutriens Needed Inchesof | Application | Set Time | Travel Rate
Ficld Flowrate | Dinmeter] Receiving in St Facility to be to meet Liquids Ratc in Needed in | 'Needed in
Mumber Acres Crop GI'M PPM LU/ 1 000Gl Applicd Crop Demand | to Apply | Inches/ilour Hours Feet/Minute
T590 12 324 Ryeprass Haylage 300 1,314 10.96 110 1.00! 037 145 0.63 321
345 50.4 Ryegrass Haylage 300 1314 10,96 1o 1.00 0.37 1.45 0.63 521
247 Ryeprass [laylage 300 i34 110.96 110 1.00 0.37 145 0.63 5.21
T80 ) 14.5 Ryeprass Haylage 300 1.314 1.96 1o 1.00 0.37 1.45 0.63 5.21
234 65.1 Ryegrass Haylage aob 1.314 10.96 110 1.00 0.37 1.435 0.63 521
$ 19.4 Ryegrass Haylage 3o 1.314 10.96 110 1.00 0.37 1.45 0.63 5.21
T-177 1-9 61.8 Perennial Hav/Pasture{Med Intensity) 300 1.314 10.96 82 1.00 027 145 047 7.01

_.um,n 1of2
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

Version 5.0

CLIENT: Silveira, Tony All Tracts 590,80, 177
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

11/5/2015

MANAGEMENT CRITERIA FOR TANK WAGON APPLICATION OF LIQUIDS

trips annually. Based on applying _uﬂmmvr.cxocw P05 — 4_

To apply 3,225,137 pallons of liquids gu 1 from the op it wilk take approximately 1,075
at agronomic rates use (he application depths, travel lenpths, and loads per acre listed below for each crop.
Number of Travel
Tank PHOSPHOROUS, P205 Pounds of Applications Length
Wagon | Spread Concentration Nutrients Needed Inches of per Load
Ficld Capacity| Width in Storage Facili to be to meet Liquids Necded in Loads per
Number Acres Crop Gallons Feel PPM L/ 1000Gal Applicd Crop Demand to Apply IFect Acre
TS901.2 324 Ryeprass Haylage 3,000 IS L3114 10,96 fe 1.00 0.37 868 33
34.5 50.4 Ryeprass Haylage 3,000 s 1314 141,96 110 1.00 037 868 33
613 24.7 Ryeprass Haylage 3.000 IS 1314 10.96 310 037 868 33
T 1 14.5 Ryepmss Haylape 3.000 15 1314 HLI96 110 0.37 368 33
234 65.1 Ryeprass Haylage 3.000 5 1314 10.96 110 1.00 0.37 868 3.3
s 19.4 Ryeprass Haylape 3.000 15 1,314 10,96 110 1.00 0.37 §68 33
T-1771-9 61.8 Perennial 1lav/Pasture{ Med [ntensity) REI 15 1,314 .96 {2 1.00 (.27 .167 235
COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE
Congentration of Nutricnts
Annual Volume in Storage
Storage Facility Production Unils N 205 K20 Units
Tank (Uncovered) 123500 Gallons | 23.85 10.96 18.79 1bs#1.000 Gal
Solids Storape Fncility (Roofed) 1972 Tons 12.24 5.38 R.60 IbsTon

_.s.mn 20f2
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)
Version 5.0
CLIENT: Silveira, Tony All Tracts 590,80, 177
ASSISTED BY: Pedersen
ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION
NUTRIENTS AVAILABLE AFTER STORAGE
A — ____Typeof Operation T Pounds of Percent Nutrients Retained Pounds of Nuticnis
Nutrent Dairy M Nutricnts Available After Storage Retained After Storape
Source = ____ Typeof Storage 1y, N P10s (1] N Mos K20 N P20s K20
Liqulds .41!5 Uncovered) . » o v 109,905 41.591 71.298 0% 85 K5% 76.933 35.352 00,603
Sollig| Sofids Storage Faciity (Roafed) . - v/ 64,365 23,575 37,664 75% W% 90% 18.274 21.217 33.898
Grazing| NONE o e —-. v 7.535 2319 2,378 100% 100%, 100% 7.535 219 2378

NUTRIENTS AVAILABLE AFTER APPLICATION w
Pounds of Percent Nutrients Retained Pounds of Nutnients !

Nutrient Nutrients Available Affer Application Retained After Application

Source | Type of Application System N P20% K20 N PI0s K10 N 1108 K20
Liquids/| Sprinking ) o - ) . hd 76,933 35.352 60.603 75% 10% 100% 57.700 35.352 60.603
Solids| Broadeast (Incarparated 7 or mote days alter ) hd 48,274 21,217 33,898 0% 100% 100%% 33,792 21.217 33.898
Grazing|Grasing ) o v 7,535 2219 2,378 35% 100% 100% 6405 2219 2378
NUTRIENTS AVAILABLE AFTER DENITRIFICATION
Laocation Pounds of Percent Nutrients Retained Pounds of Nutrients
Nutrient Crast Nutrients Avallable Alter Denitrification Retained Alter Denitrification
Source o _Sail Drainage Class N 7203 K20 N P203 K20 N P20s K20
Llqulds | Somewhat Poarly Drained L . v 57,700 35,352 60,603 B0% 1{0% 100% 46.160 35,352 60.603
Solids|Somewhat Poorly Drained - v 33,792 21,217 33.898 S0% 100% 100% 27,033 21,217 33.808
Grazing| Somewhat Poory Drained A d 6,405 2219 2,178 30% 100% 100%, 5.124 2219 2378

TOTAL- 78,317 58,789 96,879

Page 1 0ol2
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

CLIENT: Silveira, Tony All Tracts 590,80, 177

ASSISTED BY: Pedersen

Verslon 5.0

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

11/5/2015

PERCENT OF MANURE TO BE APPLIED TO FIELD AND UTILIZATION ACRES NEEDED BASED ON | PHOSPHOROUS, PIOS |ﬂ_
LIQUIDS SOLIDS GRAZING
Pounds Acres Pounds Acres Pounds Acres
Percent of Nulrients Needed for Pereent of Nulrients Needed for Percent af Nulrients Needed for
Field fobe io be Utitizatlon to be lo be Utilization to be lo be Ulilization
Number Acres Crop_ Applied Applled of Nutrients Applied Applled of Nutrents Applled Applied of Nutrients
1590 1.2 324 Ryeprass Haylage 15% 5.303 48 5% 1061 19 (G2 [ 0
345 504 |Ryeprmss Haylape 24% 8.485 77 % 1.485 11 0% 0 [
6.7.8 247 |Rveprass Havlage 11% 3.889 35 4% R49 ] 3 0 0
T80 § 14.5 | T 2,475 23 2% 424 4 % 0 0|
234 65.1 Ryegrass Haylage 0% 10.600 96| 1% 1.910 17 0% 0| 0]
5 194 Rycgrass Hoylape 9% 3182 29 637 6 0% 1] 0|
T-177 1-9 618 Perennial Hov/Pasture(Med Intensity} 4% L414 17 4,880 [ 1007% 2.219 27
OIff Fann 0% ¢} A1% 9,972 0% [i]
TOTALS-| 2683 100% 35,352 326 . 100% 21,217 100% 2,219 27
solid  wenurl— - \rP\n...ﬂng.nnne e .vﬂ.&,nm._ce
4y e 9 o Ryegenss Heljlare— enf
ta) heal OD». s, 0r ba \J..)Dw_ﬂ e Vum..wﬂ
NUTRIENT mb_.....r?.nm BASED ON AVAILABLE ACRES
NUTRIENTS APPLIED - NUTRIENTS REMOVED = NUTRIENT BALANCE
Nitrogen, Phosphorous. Potassium, Nitrogen, Phosp P um, Nitrogs [ Potassium,
Field N P10s K20 N P20s K20 N P20s K20
Number Acres Crop Lbs/Acre LbsfAcre Lbw/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre
T390 1.2 324 Ryegmss Haylape 255 195 333 300 110 308 =3 36 25
345 504 Ryeprass Haylage 2157 198 36 300 L0 308 -3 38 28
6.7.8 2.7 Ryegrass Hayloge 249 192 325 300 110 108 -51 82 17
T8O 1 145 |Ryeprmss Hoylage 260 300 33 300 110 308 0 90 31
234 65.1 Ryeurass Haylage 250 192 326 300 110 308 -50 82 18
5 19.4 Ryegrass Haylage 256 197 R 300 110 308 14 87 26
T-177 1-9 6i8 Perenninl 11sy/Pasturc(Med Intensity) 213 133 204 245 82 234 =31 56 -30
QIT Farm

Page 2 0f 2
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Fleld #

—

o

Ly Nutrient Distribution fodPerennial andE&tinual

2rop. (Wheat, Oats, or both may be in the mlxture)

of K20 Loads itof K20 | #of K20 | Gallons of # K20 per Total # of
ng by supplied by of per peracre | liquid field/year K20 K20 per
cycle | Livesteck | grazingfacfyr | solidiyr | field/yr from manure per from liquid | per acrelyear
siyea solids solids field per year | manure acre
r per
year
from
liquid
many
re
Tract 590 0
1. 0 0 0 23 1,537 52 438,779 8,245 280 332
2. 0] 0 0 2 158 53 44 991 845 282 335
3. 0 0 0 12 776 47 253,109 4,756 288 335
4. 0 0 0 4 297 47 96,754 1,818 289 336
5. 0 0 0 19 1,300 47 424 171 7,971 289 336
6. 0 0 0 3 198 55 51,796 973 270 325
7. 0 0 0 9 626 55 163,901 3,080 270 325
8. 0] 0 0 8 632 55 139,068 2,613 269 324
Subtotal 0 0 ] 80 5,424 0 1,612,569 | 30,301
Tract 80
1 0] 0 0 10 678 47 225,760 4,242 292 339
2 0] 0 0 5 317 47 100,624 1,891 278 325
3 0] 0 0 7 516 47 163,514 3,073 279 326
4 0 0 0 32 2,218 47 703,403 13,217 | 279 326
5 0 0 () 15 1,017 52 290,262 5,454 281 333
SubTotal 0 0 69 4,746 0 1,483,563 27,877
Tract 177
1 9 262 38 13 858 126 14,190 267 39 203
2 9 335 38 16 1,099 126 18,190 342 39 203
3 9 181 38 9 593 126 9,804 184 39 203
4 9 223 k] 11 733 126 12,127 228 39 203
5 9 138 38 7 452 126 7,482 141 39 203




A, Vi

6 9 250 38 12 819 126 13,045 254 39 203

7 9 300 38 15 882 126 16,255 305 39 203

8 9 335 38 16 1,088 126 18,190 342 39 203

9 9 354 38 17 1,162 126 18,222 361 39 203
Subtotal 0 2,378 0 116 7,797 0 129,005 2,424
TOTAL 2,378 0 265 | 17,967 3,225,137 | 60,602

= Records are maintained of manure and/or commercial fertilizer applications.

= Nutrient management plans are reviewed annually and adjustments are made as needed.

= Refer to the Filter Strip Specification Sheet when applying manure adjacent to open watercourses.

DESIGN APPROVAL.:

Design approved by: /s/ Robert A. Pedersen Date:

Job Title: CAFO PLANNER

CLIENTS ACKNOWLEGEMENT STATEMENT:
The client acknowtedges that:

a. They have received a copy of this specification and under-stands the contents and requirements.

b. The following information must be provided NRCS by the client before this practice can be certified as

applied:

[X] Nutrient management application records including soil, water, plant and organic by-product test

results.
[X] Documentation showing amount, rate, form and application method of nutrient applied

Annual review of nutrient management including adjustments made.

c. It shall be the responsibility of the client to obtain all necessary permits and/or rights, and to comply

with all erdinances and laws pertaining to the application of this practice.

d. Maintain records of nutrient application as required by state and local regulations.

Accepted by: /s/ Date:

CERTIFICATION;

| have completed a review of the nutrient management and the specification's application and certify this

practice has been applied.

Certification by: /s/ Date:




OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 1i2045

Version 5.0

CLIENT: Silveira, Tony All Tracts 590,80, 177
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT C 1A FOR TRACTOR SPREADER APPLICATION OF SOLIDS
To apply 1 of solids g 1 from the operation it will take approximately 493 trips annually, Based on applying g v/
at agronomic rate usc the application depths, travel lenpths, and loads per acre listed below for each crop. - R
Number of Travel
POTASSIUM, K20 Pounds of Applications | Tons per Length Assumed
Tractor Spreader Spread Concentration Nutrients Needed Acre of per Load Solids
Field Capacity Widih in Storape Fueility to be 10 meet Solids Needed in Loads per Density
Number [ushel CF Feel PPM Lbs/Ton Applied Crop Demand | 1o Apply Feet Acre 1bs/CF
TS90 1.2 357 444 15 4.298 §.60 JU8 1.00 5.8 448 4 36
345 357 444 13 4.298 &,60 308 1.00 358 648 4 36
[ 43 357 44 15 4.298 8.60 308 1.00 35.8 648 4 36
TR0 1 357 44 15 4,298 8.G60 308 1.00 35.8 648 4 36
234 357 444 15 4,293 5.60 308 1.00 358 048 4 36
5 357 444 15 4,298 8.00 308 1.00 5.8 648 4 36
T-1771-9 y) 357 444 15 4.298 8.60 234 1.00 272 855 3 36

Whagt, ats or bof™ ~vay be. oo Ryopruss frstlep <—

MANAGEMENT

OR BIG GUN SPRINKLER APPLICATION OF LIQUIDS

Toapply s ol liquids g d from the operation it will take approximately 179 hours of pumping annually. Based on applying
ication depths, set times, and travel raies listed below for each crop.
Portion of Number of
Wetted POTASSIUM, K20 Pounds of Applications
Sprinkler] Wetted | Di J C alion Nutrients Necded Inches of | Application | Set Time | Travel Rate
Field Flowrate | Diameter| Receiving in §i Facility to be 10 meet Liquids Rate in Needed in | Needed in
Number Acres Crop GPM Feet Liquids PPM Lb/1000Gal Applied Crop Demand | 1o Apply | Inches/Hour Hours Feet/Minute
T590 1.2 324 Rycprnss Haylape 300 250 | 12 Circle @ 2,252 18.79 308 1.00 0.60, 1.45 1,02 3.19
3.4.8 50.4 Ryeprass Haylage 300 250 | V2 (Cicle @ 2252 18.79 308 .00 0.60 1.45 1.02 3.19
24.7 Ryegrass |laylage 300 250 |12 Circle W 2252 18.79 308 1.00 0.60, 1.45 1.02 3.19
T30 1 14.5 Ryeprass | laylage 300 250 [1/2Circle. 9 2.252 18.79 308 1.00 0.60 1.45 1.02 3.19
2,34 65.1 Ryegrass llaylape 3o 250 |12 Circle @ 2252 18.79 308 1.00 0.60 1.45 1.02 3.19
5 19.4 Ryegrass Haylage 3o 250 | /2 Circle W 2,252 18.79 s 1.00 0.60 145 1.02 EXY)
T-177 1-9 61.8 Perennial Ilay/Pasture(Med Intensity) o0 250 [ /2 Circle @ 2252 18.79 234 1.00 0.46 1.45 0.78 4.21
v
v

Page 1 of 2 All Tracts Potassium ORAWM 5.0.xls
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OREGON ANIMAL. WASTE MANAGEMENT DESIGN AID (ORAWM) 114412015

Version §.0

CLIENT: Silveira, Tony All Tracts 590,80, 177
ASSISTED BY: Pedersen

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

MANAGEMENT CRITERIA FOR TANK WAGON APPLICATION OF LIQUIDS

lons of liguids g ] fiom the operation it will 1ake approximatcly 1,075 irips annually. Based on applying
at agronomic rates use the application depths, travel lengths. and loads per acre listed below for each crop. x o
B Number of Travel
Tank POTASSIUM, K20 Pounds of Applications Length
Wagon | Spread Concentration Nutrients Needed Inches of per Load
Field Capacity| Width in Storape Faeility to be to mect Liquids Needed in Loads per
MNumber Acres Crop Gallons | Feet PPM Lha/1000Gal Applied Crop Demand to Apply Feel Acre
T590 1,2 324 Rycgrass Haylape 3,000 15 2,252 18.79 308 1.00 0.60 531 S.$
348 50.4 Ryegrass Haylape 3,000 15 2252 18.79 308 1.00/ 0.60 53] 3.5
678 24.7 Rycprass Haylage 3,000 15 1252 14.79 308 1.00 0.60 31 5.5
TR0 1 14.5 Rycgrass Haylage 3.000 15 2,252 18.79 308 1.00) 0.60 531 3.5
234 65.1 Ryeprass Haylape 3.000 15 2,252 i8.7% Jus 1.00 0.60 531 5.5
5 19.4 Ryegrass Haylape 34000 15 2,252 18.79 308 100 0.60 531 55
T-177 -9 618 Perennial Hay/Pasture(Med Intensity) 3.000 15 2,252 18.79 234 1.00 0.46 701 4.1
COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE
Concentration of Nutrients
Annuat Volume in Storape
Units N P20s K20 Units
Gallons | 23.85 10.96 18.79 1bs/1,000 Gal
1,972 Tons 12.24 5.38 8.60 IbsTon
Page 2 af 2 All Tracts Potassium ORAWM 5.0.xls
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OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM) 117412015
Verslon 5.0
CLIENT: Silveira, Tony All Tracts 590,80, 177
ASSISTED BY: Pedersen
ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION
NUTRIENTS AVAILABLE AFTER STORAGE
o TypeofOpemation Pounds of Percent Nutrients Retzined Pounds of Nutrients
Nutrient Dairy v Nutrienis Available After Storape Retained After Storage
Source ____Type of Storage Facilit 3 N P20s K20 N 1204 K20 N P20s K20
o R VI 109,905 41.591 71,298 T0% 85% 85% 76.933 35.352 60,603
alids Storage Fatility (Roled) I v 64.365 23578 37.664 5% )Y 0% 48,274 21.217 33.898
Grazing| NONE e e e = — 7.535 2.219 2,378 100% 100% 10% 7.535 2,219 2.378
NUTRIENTS AVAILABLE AFTER APPLICATION
Pounds of Percent Nutrients Retained Pounds of Nutrients
Nutrient Nutrients Available After Applicati Retained After Applicati
Source o Typeaf Application Sys = N P203 K20 N P20s K20 N 1208 K20
| Llqulds|Sprinking e = _ = 76.933 35.352 60.603 75% 100%, 100 57,700 35,352 60,603
Solids | Broadcast (incorporated 7 or more days after application) . hd 48,274 21.217 33.898 70% 100% 100% 33.792 21.217 33.898
Grazing|Grazing i e T ) s oo oa W 71.535 2.219 2378 85% 100% 180% 6.105 2219 2378
NUTRIENTS AVAILABLE AFTER DENITRIFICATION
Location Pounds of Percent Nutrients Retained Pounds of Nutrients
Nutrient Cuast Nulrients Avallable Aler Denitrificnlion Retained Aler Denitrificarion
Saurce — Soil Drainage Class N 105 K20 N 7205 K20 N__ |  P0s | KO
Liqulds|s: hat Peary Drained . ¥ 57.700 15.352 60.603 At 100% 100% 46,160 35,352 60,603
Sollds| Somewhat Poorly Drained v 33,792 21,217 33,898 K% 100% 100% 27,033 21.217 33.898
O_dN_:m._ Somewhat Poorly Drained v 6,405 2,249 2,378 30% 100% 100% 5.124 2,219 2378
TOTAL- 78,317 58,789 96,879

Page 1 ol2
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CLIENT: Silveira, Teny All Tracts 590,80, 177
ASSISTED BY: Pedersen

OREGON ANIMAL WASTE MANAGEMENT DESIGN AID (ORAWM)

Version 6.0

ANIMAL WASTE MANAGEMENT SYSTEM UTILIZATION

vl

PERCENT OF MANURE TO BE APPLIED TO FIELD AND UTILIZATION ACRES NEEDED BASED ON
LIQUIDS GRAZING
Pounds Acres Acres Pounds Acres
Percent of Nutrlents | Needed for Percent of Nulrients Needed for Pereent of Nuldents | Needed for
Field 1o be o be Ulilization to be lo be Utllizatlon to be to be Ulilization
Number Acres Crop Applled Applied of Nutrients Applied Applied of Nutrients Applied Applied of Nutrlents
T590 1.2 324 Ryegrass Haylage 9,090 30 5% 1,695 g 0% o) 0]
345 50.4 Ryeprass Haylage 14,543 47 TVa 237 B 0% Q [{
6,78 24.7 Ryeprass Haylage 6,606, 22 A% 1.356 4 0% 0] 0
T80 | 14.5 Ryearass :m&_mma +.242 14 2% 678 2 V% ) [1]
2,34 65.1 Rycgrass Haylage 18,181 59 9% 3058 10 Q% Y 1
5 19.4 Ryegrass Haylage 5454 18] 3% 1,017 3 4% [ [0
T-177 1-9 G1.8 Perenninl Hay/Pasture{Med Iniensity) 2,421 10 23% 7.797 33 100% 2378 10
0%
GRf Farmt (2 [ ﬂ 15992 % 5
TOTALS- 268.3 " 100% 60,603 199 0% 33,898 60 100% 1,378 10,
il -~
Dﬂdd\U n%rbbt e = NV I \Cu\Or\P\FB__E W&e&.
NUTRIENT BALANCE BASED ON AVAILABLE ACRES
NUTRIENTS APPLIED NUTRIENTS REMOVED NUTRIENT BALANCE
Nitrogen, Phosphorous, Potassium, Nitrogen, Phosphorous, Polasslum, Nitrogen, Phosphorous, Potassium,
Ficld N P03 K20 N M0s K20 N P20s K20
Niutmber Acres Crop Lbs/Acre Lbs/Acre Lb; e Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre Lbs/Acre
1590 1.2 324 Rycerass Haylape 255 196 300 308 45 36 %
34,5 504 |Ryegrass Haylage ISF 198 300 308 43 88 23
6.7.8 24.7 Ryegruss Haylage 249 192 300 308 =51 82 17
T80 1 14.5 Ryegrass Haylage 260 200 300 308 —0 90 3l
2,34 65.1 Ryegrass Haylage 250 192 300 308 -50 82 18
5 19.4 Ryeprass Haylape 256 197 300 110 308 -44 87 26
T-177 1-9 61.8 Perennial Hay/Pasture(Med | ityv) 213 138 245 82 239 =31 56 -10
Off Form

Page 2 of 2
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TILLAMOOK COUNTY -

SOIL AND WATER CONSERVATION DISTRICT
WASTE UTILIZATION SPECIFICATION SHEET

Client: Silveira, Tony

Location: 1445 Tone Road

Tillamook SWCD Tract No. 590, 80, 177

Prepared By___ Pedersen Date 0714

Perform the following operations:

Q

Have your technical assistance provider review the resource management system plan for your operation at
least once every 5 years.

Maintain records for all waste applications.

Calibrate application equipment to apply wastes in accordance with the recommended amount and timing

specified on the nutrient budget specification sheet, NRCS practice code 590, for the crop being grown.
Chemical analysis of soils, plant tissue and waste should be used annually to monitor and adjust amounts of
waste applied. Refer to Oregon State University Extension Service publication EC1478, “Soil Test
Interpretation Guide” for guidance in getting soil tested and interpreting soil test results. Refer to Oregon
State University Extension publication EM8585, “Manure Application Rates for Forage Production” and
EM8768, “Calculating Dairy Manure Nutrient Application Rates” for guidance in getting animal waste tested
for nutrient concentrations and computing application rates.

Apply waste in a manner that will cover no more than 25 percent of the leaf surface with solids unless clean
water applications are planned immediately after wastes are applied. For pasture/hayland it is best to apply
waste 7 days after harvesting forage by haying or grazing.

To reduce odor problems, apply waste in mid morning when temperatures are warming and air is rising rather
than in the afternoon or evening when air is cooling and settling. Avoid applications during periods of fog.

Do not apply waste directly into an open watercourse or where waste is likely to enter an open watercourse.
Observe all waste application setbacks identified in the resource management system plan.

Do not apply waste to fields where there is no growing crop. If applications are needed during fall and winter

periods due to unforeseen circumstances, such as the storage facilities being full, use the following

guidelines for waste applications:

a) Only spread waste on fields that are growing a crop, preferably grass.

b) Increase all waste application setbacks identified in the resource management system plan by at least 15
feet.

c) Don't apply waste during any rainfall event that will cause runoff.

d) Use maximum travel rates for the traveling big gun sprinkler and solids spreader.

e) Use soil tests, such as the Pre-sidedress Soil Nitrate test, to determine if additional applications of waste
are needed on those fields receiving emergency winter applications.

Do not apply waste to fields with frozen or snow covered soil conditions unless provisions are made to control
runoff.

Do not spread waste on fields where soils are saturated, ponded, flooded and/or during times when waste is
likely to runoff into open watercourses.

Be aware of the location of sensitive areas, concerns of neighbors or concerns of the public which require
special application procedures

Handle all waste material with caution. Wear appropriate protective clothing.

Clean up residual materials from equipment and dispose of properly.

Q
Q
=]

Equipment used in waste utilization should be regularly inspected and maintained as needed in accordance
with equipment operation and maintenance guidelines from the manufacturer or provided by NRCS.

Additional Guidance and Notes: Any manure discharge into an open water course will be reported to Oregon

Department of Agriculture (ODA) within 24 hours. Within 5 days a written statement describing the manure

discharge will be submitted to ODA. Annual CAFO permit reports will be submitted on time to ODA.

—rr
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DESIGN APPROVAL: -

Design Approved by: /s/ R@%%ersen Date;_|/ /

Job Title:_CAFO PLANNER

/ o)

T

CLIENTS ACKNOWLEDGEMENT STATEMENT:
The Client acknowledges that:

a. They have received a copy of the specification and understand the contents and requirements.

b. The following information must be provided to SWCD by the client before this practice can be certified as applied:
a Waste application records which include the date, crop, type of waste applied, and amount of waste
applied.

a Calibration records for waste application equipment.
a Analysis of nutrient concentrations in solid and liquid wastes.

c. It shall be the responsibility of the client to abtain all necessary permits and/or rights, and to comply with all
ordinances and jaws pertaining to the applicatiol y is practice.

7
Accepted by: /s/ :%7«7 e it S Date.//;")/’ 4'(_9// 5/_
s o g
CERTIFICATION:

| HAVE COMPLETED A REVIEW OF THE INFORMATION PRQVIDED BY THE CLIENT AND CERTIFY THIS
PRACTICE HAS BEEN APPLIED.

Certification by:; /s/ Date:

Job Title:
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EMERGENCY RESPONSE PLAN

In Case of a Storage Facility Spill, Leak, or Failure

a. Stop all other activities to address the emergency.

b. Stop all flow into the storage facility.

c. If the storage facility is at maximum capacity or overtopping, draw the
waste level in the facility down by making an application to the emergency
application area shown on the plan map in accordance with the Waste
Utilization instructions found in the Operations section of this plan.

d. Assess the extent of the emergency and determine how much help is
needed to correct the problem.

e. Call for help & excavator if needed.

f. If possible, use a skid loader or tractor with blade to contain or divert spill
or leak away from environmentally sensitive areas.

g. If containment material is needed, excavate soil from appropriate areas
away from the storage facility.

h. If possible, begin applying the stored waste to the utilization fields at the
prescribed application rates described in Section 6 of this plan.

i. Complete the clean-up and repair the necessary components.

In Case of a Manure/Waste Discharge

a. Stop all other activities to deal with the emergency.

b. Call for help if needed.

c. Call sheriffs office if spilled on road for traffic control and clean the spill
immediately from the road and roadside if needed.

d. Contain the spill or runoff from entering the stream or waterway using
straw bales, saw dust, or soil material.

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

f. Assess the extent of the emergency and determine how much help is

needed.
Contacts to be made within 24 Hours of a Discharge
(SEE NEXT PAGE FOR REQUIREMENTS FOR FILING A WRITTEN REPORT)
| Organization Phone
Oregon Department of Agriculture 1-503-986-4700
Oregon Emergency Response System (ORES) | 1-800-452-0311

Be prepared to provide the following information:

Your Name (See next page)

Farm Identification (See next page)

Description of emergency.

Estimate of the amounts, area covered, and distance traveled.
Has manure reached surface waters or major field drains?

Is there any obvious damage: employee injury, fish kill, or property
damage?

g. What is currently in progress to contain situation?

"0 ap T
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EMERGENCY RESPONSE PLAN

Emergency Contact Information

Tony Silveria Dairy

Farm Name

Address T-590 1445 Tone Road T-80 1245 Mateject Road, T-177 130
Fraser Road, Tillamook, Oregon 97141

Farm Phone 209-765-8669

Permit #

DIRECTIONS T- 590 0. 7 miles south west of Tillamook City. After crossing

TO FARM the Trask River turn right from Tillamook River Road onto Tone

Road. 1% farm on the left. T-80 1.2 miles south west of
Tillamook. After crossing the Trask River, turn right from
Tillamook River Road onto Matejeck Road. 1% diary on the
right.

Emergency Phone Numbers:

Tony Silveria Only has a Cell Phone: 209-765-8669
cell

FIRE or 91 1

AMBULANCE

If a Discharge Occurs a Written Report is to be made by Owner

or Operator to Oregon Department of Agriculture within & Days
that contains the following information:

a. A description and cause of the discharge.

b. The period of discharge including exact dates, times and
duration of discharge.

c. An estimate of discharge volume.

d. Name or location of receiving water.

e. Corrective steps taken, if appropriate, to reduce, eliminate or
prevent reoccurrence of the discharge.



Silvéira, Tony -Tract 590 TILLAMOOK SERVICE CENTER
TIO14 Tillamook County SWCD
TILLAMOOK COUNTY, OREGON

District: Tillamook County SWCD Flood Bounda ry Ma P

Approximate Acres: 107.5

B B Sensitive Manure Application Area
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Flooding Frequency Class- Tract 590

Month Range: January to December
Aggregation Method: Dominant Condition
Tie-break Rule: More Frequent

Tolamook County, Oregon

Survey Area Verslon and Date: 1 - 09/21/2008
Map
symbol Map unit name Rating
1A Brenner siit loam, 0 to 1 percent slopes Freguent
74A Nehatem silt loam, 0 to 3 percent siopes Occaslonal
T7A Nestucca-Brenner silt loams, 0 to 3 percent slopes " Frequent
103A Coquille silt loam, 0 to 1 percent slopes, diked Frequent
w Water

Application Version: 5.0.002.0008

11/20/2006

Page 1of 2



Flooding Frequency Class
Rating Options

Attribute Name: Flooding Frequency Class

Flooding is the temporary inundation of an area caused by overflowing streams, by runoff from adjacent slopes, or by tides. Water
standing for shost periods after rainfall or snowmelt is not consldered flooding, and water standing in swamps and marshes is
considered ponding rather than flooding.

Flooding frequency class is the number of times flooding occurs over a period of ime and Is expressed as a class. Flooding
Frequency Classes are based on the interpretation of soll properiies and other evidence gathered during soll survey field work.

The classes are:
NONE: Flooding is not probable, near 0 percent chance of flooding In any year or less than 1 time in 500 years.

VERY RARE: Flooding is very unlikely but possible under extremely unusual weather conditions (the chance of flooding Is less
than 1 percent In any year).

RARE: Flooding is unlikely but possible under unusual weather conditions (the chance of flooding is 1 to 5 percent in any year).

OCCASIONAL: Flooding occurs Infrequently under normal weather conditlons (the chance of flooding is 5 to 50 percent In any
year).

FREQUENT: Flooding is likely to occur often under normal weather conditions (the chance of flooding Is more than 50 percent in
any year but Is less than 50 percent In afl months in any year).

VERY FREQUENT: Flooding Is likely to accur very often under nomnal weather conditions (the chance of flooding is more than 50
percent in all months of any year).

Month Range: January to December
Aggregation Method: Dominant Condition

Aggregation Is the process by which a sel of component atlribute values Is reduced to a single value to represent the map unit as a
whole.

A map unit is typically composed of one or more "components”. A component is either some type of soil or some nonsoll entity,
e.g., rack outcrop. The components in the map unit name represent the major solls within a map unit delineation. Minor
components make up the batance of the map unit. Great differences In soll properties can occur between map unit components
and within short distances. Minor components may be very different from the major components. Such differences could
significantly affect use and management of the map unit. Minor components may or may not be documented In the database. The
results of aggregation do not reflect the presence or absence of limitations of the components which are not listed in the database.
An on-site investigation Is required to identify the location of individual map unit components.

For each of a map unit's components, a comresponding percant composilion Is recorded. A percent composition of 60 indicates that
the corresponding component typically makes up approximately 60% of the map unit. Percent composition Is a critical factor In
some, but not all, aggregation methods.

For the attribute belng aggregated, the first step of the aggregation process Is to derive one altribule value for each of a map unit's

From this set of component attributes, the next step of the aggregation process derives a single value that represents
the map unit as a whole. Once a single value for each map unit is derived, a thematic map for soil map units can be generated.
Aggregation must be dons because, on any soll map, map units are delineated but components are nol.The aggregation method
*Dominant Condition” first groups fike attribute values for the components in a map unit. For each group, percent composition is set
to the sum of the percent composition of all components participating in that group. These groups now represent "conditions” rather
than components. The atiribute value assoclated with the group with the highest cumulative percent composition is returned. If
more than one group shares the highest cumulalive percent composition, the corresponding "tie-break” rule determines which value
should be retumed. The "tie-break” rule Indicates whether the lower or higher group value should be retumed In the case of a
percent composition tie.

The result retumed by this aggregation method represents the dominant condition throughout the map unit only when no tie has
occurred.

Tie-break Rule: More Frequent

The tle-break rule indlcates which value should be selected from a set of muitiple candidate values, or which value should be
selected In the event of a percent composition tie.

Application Version: 5.0.002.0008 11/20/2006

Page 2 of 2



Silveira, Tony "-Tract 80 TILLAMOOK SERVICE CENTER
TI080 Tillamook County SWCD
TILLAMOOK COUNTY, OREGON

Tillamook County SWCD FIOOd Boundary Map

Approximate Acres: 160.1 i . .
Date: 1172912006 Sensitive Manure Application Area
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Flooding Frequency Class-Tract 80
Month Range: January to December
Aggregation Method: Dominant Condition
Tie-break Rule: More Frequent
Tillamook County, Oregon
Survey Area Version and Date: 1 - 08/21/2008

Map
symbol Map unit name Rating
1A Brenner slit loam, 0 to 1 percent slopes Frequent
77A Nestucca-Brenner silt loams, 0 to 3 percent slopes Frequent
103A Coquitlle siit loam, 0 to 1 percent slopes, diked Frequent
w Water

Application Version: 5.0.002.0008

11/26/2006

Page 1 of 2



Flooding Frequency Class
Rating Options

Attribute Name: Flooding Frequency Class

Flooding Is the temporary inundation of an area caused by overflowing streams, by runoff from adjacent slopes, or by tides. Water
standing for short periods after rainfall or snowmelt Is not consldered flooding, and water standing in swamps and marshes is
considered ponding rather than fiooding.

Fiooding frequency class is the number of times flooding occurs over a period of time and is expressed as a class. Flooding
Frequency Classes are based on the interprelation of soil properties and other evidence gathered during soll survey field work.

The classes are:
NONE: Flooding Is not probable, near 0 percent chance of flooding in any year or less than 1 time in 500 years.

VERY RARE: Flooding is very unlikely but possible under extremely unusual weather conditions (the chance of flooding is less
than 1 percent In any year).

RARE: Flooding Is unlikely but possibie under unusual weather conditions (the chance of flooding is 1 to 5 percent in any year).

OCCASIONAL: Flooding occurs infrequently under normal weather conditions (the chance of flooding Is 5 to 50 percent In any
year).

FREQUENT: Flooding is ikkely to occur often under normal weather conditions (the chance of flooding Is more than 50 percent in
any year but is less than 50 percent In all months In any year).

VERY FREQUENT: Flooding is likely to occur very often under normal weather conditlons (the chance of flooding Is more than 50
percent in all months of any year).

Month Range: January to December
Aggregation Method: Dominant Condition

Aggregation Is the process by which a set of component attribute values Is reduced to a single value to represent the map unit as a
whole.

A map unit is typically composed of one or more "components™. A component is either some type of soil or some nonsoil entity,
e.g., rock outcrop. The components In the map unit name represent the major solls within a map unit defineation. Minor
components make up the balance of the map unit. Great differences In soil properiies can occur between map unit components
and within short distances. Minor components may be very different from the major components. Such differences could
significantly affect use and management of the map unit. Minor components may or may not be documented n the database. The
results of aggregation do not reflect the presence or absence of limilations of the components which are not listed in the database.
An on-site investigation is required to identify the location of individual map unit components.

For each of a map unit's components, a coresponding percent composition Is recorded. A percent composition of 80 Indicates that
the comesponding component typically makes up approximately 80% of the map unit. Percent composition is a critical factor In
some, but not all, aggregation methods.

For the attribule being aggregated, the first step of the aggregation process is to derive one atiribute value for each of a map unit's
components. From this set of component attributes, the next step of the aggregation process derives a single value that represenis
the map unit as a whole. Once a single valus for each map unit is derived, a thematic map for soll map units can be generated.
Aggregation must be done because, on any soll map, map units are delineated but components are not.The aggregation method
*Dominant Condition® first groups like attribute values for the components in a map unit. For each group, percent composition is set
to the sum of the percent composition of all components participating In that group. These groups now represent "conditions” rather
than components. The attribule value associated with the group with the highest cumulative percent composition is retumed. If
more than one group shares the highest cumulative percent composition, the corresponding "tie-break” rule determines which value
should be retumed. The "tie-break” rule indicates whether the lower or higher group value should be returned in the case of a
percent compasition tle.

The result retumed by this aggregation method represents the dominant condition throughout the map unit only when no tie has
occurred.

Tie-break Rule: More Frequent

The tie-break rule indicates which value should be selected from a set of multiple candidate values, or which value should be
selected in the event of a percent composition tie.

Application Version: 5.0.002.0008 11/26/2008
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TILLAMOOK SERVICE CENTER
TILLAMOOK COUNTY SWCD
TILLAMOOK COUNTY,
OREGON

Silveira, Tony

Tillamook County SWCD FIOOd Boundary Map

Approximate Acres: 76.3

Date: 2125/2008 Sensitive Manure Application Area
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Sensitivity may be due
to one or more
of the following:

Depth to Saturated
Slope
Zone
Flooding
Ponding
Runoff Limitation
'Restricted Permeability

i

i)
'f&‘?o'///;)}" .
" FEMA Classification Flood Frequency
- — Sensitive Manure Application Classification
[ Tract Boundary B2 Area (100 Yr. Fiood Plain) 3
|| Frequent

- ; Vinter Manure Application
~ Planned Land Units _ Area (Outside 5%]59 Yr. Flood) " None

|

| Public Land Survey 500 Yr. Flood Plairi_l £ E"10cca ccasional

& Undetermined Fiood Plain - | Rare

% Open Water Course
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Flooding Frequency Clase Silveira, Tony

Month Range: January to December
Aggregation Method: Dominant Condition
Tie-break Rule: More Frequent

Tillamook County, Oregon
Survey Area Version and Date: 1 - 09/21/2006

Map

symbol Map unit name Rating
36D Templeton medial siit loam, § to 30 percent slopes None
30E Templeton-Ecola medial siit loams, 30 to 60 percent slopes None
3azb Munsoncreek-Flowerpot compiex, 5 to 30 percent slopes None
33D Tolovana medial silt loam, 5 to 30 pescent slopes None
458 Hebo slity clay loam, 0 to 5 percent siopes None
103A Coquillle siit loam, 0 fo 1 percent slopes, diked Frequent
1198 Typlc Fulvudands compiex, 0 to 7 percent slopes Occasional
170B Logsden-Nehalem siit loams, 0 {0 5 percent slopes Rare
191B Slietz-Euchre medial silt loams, 0 to 7 percent slopes None

Application Version: 5.2.0016

02/18/2009

Page 10of 2



Flooding Frequency Class
Rating Options

Attribute Name: Flooding Frequency Class

Flooding is the temporary inundation of an area caused by overflowing streams, by runoff from adjacent stopes, or by tides. Water
standing for short periods after ralnfall or snowmelt is not considered flooding, and water standing in swamps and marshes is
considered ponding rather than fiooding.

Flooding frequency class is the number of times flooding occurs over a period of time and is expressed as a class. Flooding
Frequency Classes are based on the interpretation of soll properties and other evidence gathered during soil survey field work.

The classes are:
NONE: Flooding is not probable, near 0 percent chance of flooding In any year or less than 1 time in 500 years.

VERY RARE: Flooding is very unlikely but possible under extremely unusual weather conditions (the chance of flooding Is less
than 1 percent in any year).

RARE: Flooding is unlikely but possible under unusual weather conditions (the chance of flooding Is 1 fo 5 percent in any year).

OCCASIONAL: Flooding occurs infrequently under nonmal weather conditions (the chance of floeding is 5 to 50 percent In any
year).

FREQUENT: Flooding is likely to occur often under normal weather conditions (the chance of fiooding Is more than 50 percent in
any year but Is less than 50 percent in all months In any year).

VERY FREQUENT: Flooding is likely lo occur very often under normal weather conditions (the chance of filooding is more than 50
percent in all months of any year).

Month Range: January to December
Aggregation Method: Dominant Cendition

Aggregation is the process by which a set of component atiribute values is reduced to a single value to represent the map unit as a
whole.

A map unit Is typically composed of one or more "components”. A component is either some type of soil or some nonsoll entity,
e.g., rock outcrop. The components in the map unit name represent the major soils within a map unit delineation. Minor
components make up the balance of the map unit. Great differences in soil properties can occur between map unit components
and within short distances. Minor components may be very different from the major components. Such differences could
significantly affect use and management of the map unit. Minor components may or may not be documented in the database. The
results of aggregation do not reflect the presence or absence of limitations of the components which are not listed in the database.
An on-site investigation Is required to identify the location of individual map unit components.

For each of a map unit's components, a cormesponding percent composition is recorded. A percent composition of 60 indicates that
the corresponding component typically makes up approximately 60% of the map unit. Percent composition I3 a critical factor in
some, but not all, aggregation methods.

For the attribute being aggregated, the first step of the aggregation process is to derive one attribute vatue for each of a map unit's
components. From this set of component attributes, the next step of the aggregation process derives a single value that represents
the map unit as a whole. Once a single value for each map unit Is derived, a thematic map for soil map units can be generated.
Aggregation must be done because, on any sofl map, map units are delineated but components are not The aggregation method
"Dominant Condition” first groups like attribute values for the components in a map unit. For each group, percent composition Is set
to the sum of the percent composition of all components participating In that group. These groups now represent "conditions” rather
than components. The attribute value assoclated with the group with the highest cumulative percent composition Is retumed. If
more than one group shares the highest cumulative percent composition, the corresponding "tie-break” rule determines which value
should be retumed. The "tie-break” rule indicates whether the lower or higher group value should be returned In the case of a
percent composition tie.

The result retumed by this aggregation method represents the dominant condition throughout the map unit only when no tie has
occurred.

Tle-break Rule: More Frequent

The tie-break rule Indicates which value should be selected from a set of multiple candidate vatues, or which value should be
setected in the event of a parcent composition tie.

Apptication Version: 5.2.0018 02/18/2009

Page 2 of 2
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TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

PRESCRIBED GRAZING SPECIFICATION SHEET

Landowner/Operator:_Silveira, Tony
Job Location: T 1S; R 10W; Sec.36 T 2S; R 10W; Sec. 1

County: Tillamook SWCD_Tillamook County Farm/Tract No. T-177

Field No.;1-9

Prepared By: Pedersen Date: 07/14
Purpose:
Improve or maintain the health and vigor of the forage stand
Maintain and improve water quality
Maintain or improve animal health and productivity.

Attain grazing and management efficiency to promote economic stability.

Specifications:

=

=

Pastures are managed to assure at least 17 tons at 30% dry matter is produced per acre per year.

Pasture fields will be reestablished when forage yield falls below 13 tons at 30% dry matter per acre
per year.

A rotational grazing system is used. A 21 day re-growth period is used during the normal years. During
low rainfall years, the re-growth period various between 30 to 35 days.

Noxious weeds such as Tansy Ragwort and Canada thistle are controlled in accordance with an
Integrated Pesticide Management Plan.

Pastures are clipped and dragged at least once during the growing season.

Manure and commercial fertilizer applications are based on soil tests. Soil tests will be taken at least
every 5 years. Nitrogen applications for pasture fields will not exceed 245 Ibs. of nitrogen per acre per
year unless soil tests and forage production justifies higher application rates.

Manure is applied to pastures in accordance with the enclosed Waste Utilization and Nutrient
Management Specification Sheets.

Spring grazing is delayed until the grasses have at least 6 inches of growth and the soil is firm.
Pastures are not grazed below 2 inches any time during the growing season.

Livestock are removed from the pastures in the fall when the ground becomes wet and the grasses
have at least 3 inches of growth going onto the winter.
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DESIGN APPROVAL.: — ; )
- {@l’/ Date: /1/1'}/20l5

Design approved by: /s/_Robert A. Pedersen

Job Title: CAFO PLANNER

CLIENTS ACKNOWLEGEMENT STATEMENT:
The client acknowledges that:
a. They have received a copy of this specification and understands the contents and requirements.

b. It shall be the responsibility of the client to obtain all necessary permits and/or rights, and to comply
with all ordinances and laws pertaining to the application of this practice.

__.65?;4-’-::’#"/ 'I Date;//// 5/ ‘ZQ)Q/ \S—/

Accepted by: /

CERTIFICATION;

| have completed a review of the prescribed grazing practice and the specification’s application and certify
this practice has been applied.

Certification by: /s/ Date:

Job Title:
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TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

FORAGE HARVEST MANAGEMENT SPECIFICATION SHEET

Landowner/Operator: Silveira, Tony.

Job Location: T 1S: R 10W: Sec. 25, 36

County: Tillamook SWCD_Tillamook County Farm/Tract No._T-590, 80

Field No.; T-590 Fields:1-8  T-80 Fields 1.5

Prepared By: Pedersen Date: 07/14

= Purpose:

= Improve or maintain the health and vigor of the forage stand
= Maintain and improve water quality

= Maintain or improve animal health and productivity.

= Attain management efficiency to promote economic stability.
Specifications:

= Forage fields are double cropped. When corn is in rotation, the enclosed Cover Crop Specification
Sheet will be used.

= Target yield for the corn is 23 tons at 25% dry matter per acre per year. The target yield for grass
silage is 20 tons at 30% dry matter per acre per year.

= Cropland fields are reestablished when the grass silage yields fall below 14 tons of dry matter per acre
per year.

= Harvesting newly seeded fields are delayed until the grasses have at least 8 inches of growth and are
firmly rooted.

= Harvesting established stands are delayed until grasses have at least 6 inches of growth and ground
is firm.

= Grasses are not cut if the grass height is less than 2 inches.
= Harvesting is not done when the fields are saturated or ponded.

= Noxious weeds such as Tansy Ragwort and Canada thistle are controlled in accordance with an
Integrated Pesticide Management Plan.

= Manure and commercial fertilizer applications are based on soil tests. Soil tests will be taken at least
every 5 years. Nitrogen applications will not exceed 384 Ibs. of nitrogen per acre per year unless soil
tests and forage production justifies higher application rates.

= Forage Tissue Tests will be taken during the growing season.

= Manure is applied to cropland fields in accordance with the enclosed Waste Utilization Specification
Sheet and the Nutrient Management Specification Sheet.

= Field may be grazed when the required amount of forage is harvested: Grazing wili be in accordance
with the enclosed Prescribed Grazing Specification Sheet



/ DESIGN APPROVAL: ‘;:Dd/?/ p—
“Design approved by: /s/ Robert A. Pedersen Date: / / / '%/ ZO 1\5

Job Title: CAFO PLANNER

CLIENTS ACKNOWLEGEMENT STATEMENT:
The client acknowledges that:
a. They have received a copy of this specification and understand the contents and requirements.

b. It shall be the responsibility of the client to obtain all necessary permits and/or rights, and to comply
with alf ordinances and laws pertaining to the application of this practice.

Accepted by: /st 2 4 - — Date: _ //— é'/—",? G/\S_/
.
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CERTIFICATION;

| have completed a review of the forage harvest management practice and the specification’s application
and certify this practice has been applied.

Certification by: /s/ Date:

Job Title:




TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

COVER CROP SPECIFICATION SHEET

Landowner/Operator: Tony Silveira

Job Location: T 1S; R 10W: Sec. 25,36 T 2S; R 10W: Sec. 1

County Tillamook SWCD Tillamook County Farm/Tract No. 580, 80
Field No. T-590 Fields: 1-8 T-80 Fields 1, 5 Date: 8/15

Prepared By: Pedersen

PURPOSES:

Reduce soil erosion and sedimentation.
Maintain or improve water quality.
Manage the balance of plant nutrients.

Specifications:

Corn fields target yield is 18 to 22 tons at 30% dry matter per acre per year.

Soil tests for nitrate-Nitrogen (NO3-N) will be taken in early spring to evaluate the
nutrient available for corn production. The corn should have five collared leaves
or at least a week before planned side-dressing. Take the soil samples between
the rows. Request in soil test results in ppm.

Send the soil sample to the lab immediately. Do not mail the samples on
Thursday or Friday.

If soil nitrate-N is above 25 ppm no additional nitrogen is needed.

Manure tests for nitrate-Nitrogen, phosphorus, and potassium will be taken.
Request the results in Ibs/1,000 for the liquid manure and lbs/ton for solid
manure.

On fields that received frequent manure application both early-season and post
harvest tests should be taken as a planning tool for future years.

Recommend pH tests be taken. Silage corn prefers soil pH values ideally around
6.0-6.5 pH. Research shows yield reductions when soils get down to 5.5 pH.
Manure tests will be taken prior to any manure application to the fields that will be
planted to corn in the spring. Do not apply liquid or solid manure on these fields
during November, December, or January. Do not apply any manure and/or
fertilizer to growing corn from August 15% to harvest in any year.

Any liquid and/or solid manure application must be at least 100 feet back from
surface water.



e Establish a winter cover crop as soon as corn is harvested in the fall.
» Seed the grass or grains into the just harvested corn field.
e Cover crop species recommended:

Annual Rye Grass 20 Ibs/Ac
Barley, Oats, Triticale, Wheat 80 Ibs/Ac.
Common Vetch 30 Ibs/Ac
Hairy Vetch 15 Ibs/Ac

Austrian Winter Peas 3040 Ibs/Ac
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TILLAMOOK COUNTY
SOIL AND WATER CONSERVATION DISTRICT

FILTER STRIP SPECIFICATION SHEET

Landowner/Operator: Silveira, Tony

Job Location: T 1S; R 10W; Sec. 26,35, 36 T 2S; R 10W; Sec.1,2

County: Tillamook SWCD_Tillamook County Farm/Tract No.__ T-590,80,177

Field No. T 590 Fields: 3.4.5.6.7.8 T-80 Fields 13.4,5,T-177 Fields:1-8

Prepared By._Pedersen Date_  07/14

Purpose: To reduce manure runoff into an adjacent open watercourse and the
resulting fecal and organic contamination in the watercourse.

Specifications:

= A grass filter strip will be maintained adjacent to all open water courses that flow through the farm.

from April to October a 10 foot wide grass filter strip will be maintained for solid manure spreader and
manure tank wagon applied manure. A 35 foot wide filter strip will be maintained from April fo October
when liquid manure is applied with a manure gun traveler. A 50 foot wide filter strip will be maintained
when manure is applied during the winter time with a manure spreader or a manure tank wagon. A 70
foot wide filter strip will be maintained during the winter months when liquid manure is applied with a
manure gun traveler.

No manure will be applied to the filter strip area.

Noxious weeds such as Tansy Ragwort and Canada thistle are controlled in accordance with an
Integrated Pesticide Management Plan.

Excessive accumulation of sediment and/or manure will be removed. The filter strip will be harrowed
at least once each year prior to May 1*to shape and maintain at least a 1 % grade sloping away from
the existing open water courses. Filter strip grade will be maintained to allow the runoff to occur along
the entire length of the filter strip and not occur in only certain areas of the filter strip.

Depressions will be prevented from forming in the filter strip area where manure and sediment can be
trapped. .

Debris will not be allowed to accumulate in the filter strip.
Filter strips will be clipped, dragged, and or grazed at least twice during the growing season.

Grass will be at least 3 inches high by October 15",
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Design approved by: Robert A. Pedersen Date: : { ! pf/ L5

Job Title: CAFO PLANNER

DESIGN APPROVAL @”

Client Acknowledgement Statement:
The client acknowledges that:
a. They have received a copy of this specification and under-stands the contents and requirements.

b. It shall be the responsibility of the client to obtain all necessary permits and/or rights, and to comply
with all ordinances and laws pertaining to the application of this practice.

T g
Accepted by: /s/ / Z}"’{*ﬁ_ﬁ-zw#/ Datg/_/ - %‘m? &/\5/—

Certification:

| have completed a review and checked out the filter strip practice specifications and certify that the
practice has been applied in accordance with specifications.

Certified by: /s/ Date;

Job Title:
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SOIL AND MANURE SAMPLING INSTRUCTIONS
FOR
ANIMAL WASTE MANAGEMENT SYSTEMS

SOIL SAMPLES Job Sheet 5

Spring Soil Samples

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

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

Collect several samples (about 10 one-fourth cup samples ) of soils from just below the thin sod layer to
a depth of 6 to 9 inches and add to bucket.

Mix the samples in the bucket and remove about 1 cup from the mixture and place into a sample bag.

The bag should be labeled with ;
farm or operator name
sample date
field and tract (see NRCS plan map)
sample depth (0 to 9 inches)
soil type if determined

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

Ship samples to lab ( see shipping instructions below).

Fall Soil Samples

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

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

Sample soils and ship as outlined in the spring soil sample section above.

MANURE SAMPLES

Liquid Manure Samples

Liquid manure samples should be sampled after agitating the storage facility for the first application
made in the spring (March-April) and for the last application in the fall (September-October).

Put a bucket in the path of the gun or carefully take bucket sample of liquid manure from the liquid
manure tank wagon .

Fill a sample bottle with some of the liquid manure from the bucket and keep cool while in the field.
(you can put the sample in a small cooler with some ice)

Label the sample with the farm or operator name, date, and liquid manure sample.

Freeze the sample until ready to ship to the lab.

-Page 1 of2



MANURE SAMPLES

Solid Manure Samples

Solid manure samples should be sampled during the first application made in the spring(March-April).

Lay a piece of tarp or plastic on the pasture and make a pass over or next to it to obtain a
representative sample from the spreader.

Scoop up enough material to fill the sample bag about half full.

Label the sample with the farm or operator name, date, and solid manure sample.

Keep the sample cool while in the hield. ( You can put the sample Ih a small cooler with some lce.)
Freeze the sample until ready to ship to the lab.

SHIPPING INSTRUCTIONS

Nitrogen is heat sensitive. Keeping the samples cool in shipping helps to improve reliability of data.
Ship frozen soil samples in small cooler.

If shipping refrigerated soil samples, it is recommended that these be shipped in a small cooler with ice.
Ship frozen liquid or solid manure samples in a small cooler.

Ship frozen soil samples or refrigerated soil samples with frozen liquid and/or solid samples in a small
cooler. Lab should send cooler back to you if request them to do so.

Ship any or ail samples on Monday, Tuesday, or Wednesday using any parcel post service.
Include a note with the samples for the analysis needed.
Soils Analysis Needed;
pH
P—Phosphorus (Weak Bray)
K-—-Potassium
NH4-N—Ammonium
NO3-N—Nitrate

Liquid and Solid Manure Analysis Needed;
Total Nitrogen, Phosphorus, & Potassium plus Ammonium and Solids

v

Page 2 of 2 6/24/1998



cHc 71 SPRH doxD [re papniouf ajdureg
€0 Ppr:9pduues

LE0LLAV ~ "ON Qe

. PEOY I2ATy jOoOourey,

o

UNOM ...QWEU.T,U

peoy .wnﬁn?_

08-.L
deJAl $1S9.T, [10S STOT BARAJIS AUO,




#987 P.001/002

: 077214207 17:58

From

Lo | ebed

SLOZ-INF-02 Bttt

‘suoljelnsep pue sesnpeooid Aiojeioqe| piepueys uo peseq polodos sem ejeq “Ajuo seuljopinG oie pejsi] sjoae] ‘Keayjue s) Uy oq
1snw podes siy) Jo uononpoiday ‘pepiwigns oiem sajdwes woym 1oy (s)jenpiaipul ay) 10} A|ejos pepuaiul ele podas siy} Ul uoeLLIOjUI PUR BB TN IINIVIDSIO

§869S

3 UBhBLLC

6€0L4dY - S€0LLdY
¥ HMLET ABICICCTS

sisAjeuy 108

YYIIATIS ANOL

wo3z'eamosteDe|mewn
v68¥-226-1vGi1aL
28826 YO 'elinewn
1BaNg YPig £2Z¢

T AN R AT AT Y

SLozZ-Inr-02

PRrtass 4 ot

LP126 NODINO ‘MOOWYTIIL
avod INOL SvvL

ANOL ‘vI3ATIS
l6LSISNN  AGE




. 0 (sdL) teyouqng
sZ'9 s2'9 a10108 podsuelL
g0 0 (o) (02 o (s'0) ()]
wdd 08} < wdd g6 Ly} widd oyl - 19 widd g9 > .
(ldAmg) disoLiios | (Lahmg)diserios | (1dAesg@) diserios | (1dAwig) diseliios sujeIqg 811 ON 05'0 | eSeujeiq eoepnsqng
Juesaud sujeIp 6jiL juesaud sujesp ej)L ieseud sujelp sjLL yuesasd su|BIp &j)L
520 L0 (09 (0¢) (s'1) L0 ()]
clejem siejem sJ0jEM S16]BM 8OBUNE
8JG]EM BOBUNS S0B)INS 0} Jxau 208BJINS 0} XOU 80BINS O} Jxau 0} jxeu (spiepueis SUIPIM Jeyng
0} XU Joyng oN epim Y 0} > Jeynq opim Y 61- 01 488N | piM Y OF - 0Z Jong SOUN 8188l J0) sL'0 / S18IBA\ 03BJNG
aNY anv O O 8P 'Y 0F < Jeynq [EuuBIad O} 8oURIS|]
199} 001 > 109} 661 — 00t 109} 862 ~ 00Z 198 005 - 00E ¥0
188) 008 <
: ; (09 (0'¢) (s't) (a2'0) (0
ge L juenbasy Kiep Juenbaig {BUO|SEX00 eley asel AIOA 10 SUON 810 F:o:vwﬂ_wsvoo_ ’
0z 0z (0'8) o» 02 (o's) (0)
ybiH Aisp uBiH wnipeyy #of Jo moj Asep eiqBBeN 00’ SSBIQ Jjouny
0 0 (0'9) (0e) 1) (520 (0
7uesaud sa))nB
pue sjiiy "siepioq sJepiog $18pI0Qq piey je youn siepuoq psy B d
PioY je qisia pioy Je youns eiqisin 8|qiSiA Ou 0} 3N Je Jjouru a|qisjA ON uonesiuy Jepjuuds oN S0 _ku .ﬁ__nn__,m____w_o%
djour anissex HO eles uoesuYl YO ejes uoEIyyY| HO ojes uoRERU)
O ejes uoenyu] < 9jud uojjedlddy = 9j8) uoyesjjddy > )81 uojedddy
< 8je) uogeoyddy
oz (09) (0e) 1) (0)
° y Sl < Ty 9-v £-1 1> 05’} ﬁ._.m_oo«__.wo“w\._v_wm:s
pouue|d | jueund )] (] @ () (o) wbiem SHOLOVd
ubiH Arop ybiH wnpapy Mo 8uoN Jopey LH0dSNVYL
enjeA )
Bupey pejuBiom ONLLYY SSOT SNUOHJSOHd
€0 pi ejdwes Z€0ZZdV ON ‘qeT :S9ION ussiepad .Jeuue|d
Japeasdg ainuepy ‘Jepjunds ung Big :(s)poyiey uonedddy Juemnn abeyg sseis pue sbejg woo :uopejoy doun
. ; . 4o - sedojs %1-0* weoj
» 8 ideq ejdwes Keug sesp\ poyley ‘qe wdd gL :diseL (08 JMis Jeuuaug v} (shun dey jlos
S102-12-10 ©leq S ‘v ‘L ‘(S)oN pieid 08 "ON Jdei} yooweil :Aunod  siseH/smo) Kug —Auo) ‘BIIBAIS Jeonpold
NOOIHO NY3ILSIM — LIFHSHIOM XIANI SNHOHJSOHd
100Z 424010 1 x1puaddy — 9Z 910N [eo1uyod ] AwouosBy



yBiH Asep 006 <
MOT MO sse|n fjiqessuin oS
yBiH 005 — 1’62
. wnjpeiy 0'sc—ael
szel T A4 (Sds + s41) enjeA Buney (ejoL, .
MmoT oegl >
09 O (S4S) (=1019ng s101084 B9uN0S sse1o S48 +84L
- ] enjea
gz9 §2'9 {s41) |eyoiqns sioloed podsues) AiuqeisuinA os Bugey |ej0L
peuue|d LNy
0z 0z (oe) (ov) 02 (o) ()
18GOPO 18nBny yBnoiyy Jequeydes
ySnosyy Jequeydes | yoiewy pejdde esepng yBnoayy yosspy woy
pejjdde esspng O uopeoj|dde __oen%_u ddy
r8nige HO Atenugod G ujyim pejerodiosy) enddhy oo oot POYI9A uopeyj
yBnony ._Bsonou uopesjidde | yBnouys JeqoldO wioy (o] pexddy suoN eainog d ueBio
peydde eoepng Jeye sfep g usp uopeajidde jo sAep seyou
elow pajeiodioou| G Uiyum pajetodicou) | Z uey) Jedeap paroalu)
B . $OT4 o8/'S ‘= ‘N X . sM2
ov oy 0°d 3e/'sdl 0y = 20°0 X 00C 20°0 X SOd de/sq| oot 12y vogeoyddy
saInos d auelio
0 0 (09 (o) (02 v ©
18400 1snBny yBnouyy Jequeldeg
:Q_e__r uousdu”m yosel peyjdde sospng yGnauy um_uas_ Moe poa
ferugay paycce ea ¥O uopieajidde jo sAep oUo . S
yBnai JequiasoN O Aerugey | § Wi paresodioou) Poiddy suoN ot _”_ _um_akh_o__u_o_w_ -
paijdde soeung uopeojdde | yBnosyy seqodQ wouy - o]
Jeye sAep g uey} uofjesydde jo sAep sayou) Z uey) Jedesp
esow pejesodiooy] | G UM psyeiodiodus pepueq/ pape(u|
90%d de/8q
0 0 g — .
= 200X 20°0 X S07d 9e/sq| T | e
d Iefuewwiod
. o disal jios (1d feig)
wdd o > disaL og J suiod g uBissy 0 = OL° X (OF - 81) oL /(ov — diseLios) 00’4 wdd
- dsel|os
peuuEld | jueund - (8) ) @ (M) ()] WBem SHOLOVd -
61 Kiep ubiH wnipely Ly auoN Joped 324N0S
enjea ot
Bupey pejyBiem ONLLYY SSOT SNNOHdSOHd S ‘vt speid 08 el
T 10073930150 1 xtpusddyy - 97 210N [ea1y39] AwouoFy

NOOIHO NYUILSIM — LIFHSHYOM X3ANI SNHOHJSOHJ




- . (s4l) yoiqng
14} [TA] ey
. 0 o (02 (0'1) (g'0) (]
wdd o8} < wdd o6l -L¥) wdd oy - 19 wdd 09 > .
(1d Amig) diseLlios | (IdAmg) diseLios | (1dAeig)diseriios | (1dAesg) diseLios sujeIq 9L ON 05’0 eBeujeiq eospnsqng
wesesd supRIp OjLL wesaud sujelp 811, uesa:d sufep ajuL. wesald sujeip aj1L
80 50 (0'9) (0e) @1 (s2'0) ()]
siajem 1110170 F31-01:7 ajejem 2oBuNsS
1018M 0OBLINS 60BJINS 0} x6U 89B}IN8 0} }xoU eaejins o} ey o} peu (spiepuers SYIPA Jolng
0} pou JoyngG oN opi% Y0} > Jayng 8piM Y 6L~ 01 JoUNg | apim Y OF - 0Z 18unq SOUN sieaw Jo) S0 1 81918\ BOB)INS
ANV anvy HO O 8pim Y OF < Jaynqg [Bjuuesed 0} BoUEISIQ
1993 00} > 199} 661 ~ 00} 198} 682 - 002 193} 005 ~ 00¢ ¥0o :
199§ 006 <
o't o't (0'9) (0e) 1) (5L (1) _—
jenbaiy Kiep juenbe:d |euo|Se3dD a|y aiBs A19A JO GUON TN fousnbaiJ Buipooly
o'l o' (0'8) (oy) 02 (o1 (V)]
yBiH Al ysiH wnjpey MO] 10 #0) 187 ejqibjiBaN 00’} 88810 youmy
0 0 (09 (o) @n (s20) ()
Juesaud seyjnb
pue sjiiy "sIepioq siepioq €JOpIoq piey 18 Joumnu slepioq pjey
Pioy 1B O|qiSiA | pjey 38 youn eigisiA eIqisIA ou o} e 1B JounJ ejqIBMON | uopeBusepuudsoy | S0 _ronum__u“%__m_____mw
4jouns aAIssEaX YO &jes uopea|u) HO eje! uopeniuu) HO el uojenyul
HO el uopenyuy) < 6181 Uojed)|ddy = 8jal uopedj|ddy > 8j8) uopeo)ddy
< 8jel uopesjiddy
o'z (0'9) (0e) (s'1) (0)
(i
° sl < si-2 9-¥ e-1 1> 0s°} ﬁ._m.__%woum@wm__s
peuueld | jueung ® )] (2 (V] ()] ublep SUOLOVH
.__9_._ Kiep ybiy wnipey Ly BUON Jopey LHOdSNYYL
Bupen poniBiem ONILVY $50 SNYOHISOHd
BS /£0..dV ON geT] :S3joN uasieped Jeuue|d
Jopeaidg ainuepy ‘sepjunds ung Big :(s)poutsiy uopeo)iddy JuaynN efejis ssein) pue abejs wod :uonejoy deso
. 2 . i ) sadojs 9 -0 ‘weo|
» 9 ‘daq aidwes Keig sesp :pouloi "qen wdd g :disap llog WS alinbos VoL (shun dep J10s
Sl0Z-1z-L:@ea 'S 'y 'e'Z L (S)ON piold 08 "ON j084) yoouwe|) :Ajuno)  sieyeH/smo) Aig - Auo ‘esieaS 1eonpold
NOSOIHO NY3LSAM — LITFHSHHEOM X3ANI SNHOHJSOHd
1 xipueddy — 9Z 910N [edmyoa ], Awouosdy

1002 1990190



yBiH AtoA 008 <
MO Mo sse|9 AJljiqelsuinp 9)is
1 ybiy 0'0s—L'se
umnipeiy 0sc—0¢€l
sT'LL §C'L (S48 + S41) enjep bugey [g101 -
Mo oel >
09 009 (s4S) RI0IgNS SRS BAUN0S — SdS + 84l
. rIOUIN enfep
6Z'S *TA] (S41) 1e101gns siojoe4 yodsues | A SAHS Bupgey w101
psuueid usungy
0z 0z ()] (o) (02 o ()]
Jaqor0 1snBny yBnoup Jequeldeg
yBnouy Jequeydes | yase pajdde eosung yBnouy) yorepy woyy
pojidde acepng MO uopies)jdde jo sAep polen LopEoyddy
Kienuge4 HO Kienugey | § U Palaiodioou) peyddy euoN 00’} aaunog d auebip
ybnoayy JequeaoN uopesdydde | yBnony) s8qoloQ wioy ¥o
peydde aoeung Joye shep g usy uogesydde jo sAsp soyou!
aiow pejesodiodu] G uIym pejesodiodyy | Z uey) Jodesp papaifu)
o o '0td d8r'sdl 0’ = 20°0 X 002 20°0 X SO%d dersq| ) s1y uopeoyddy
) oot e2In0sg d 2jusdiQ
(09) (o) (02 o (0
0 0
J8qoPO tsnBny yBnouy) Jequiaydag
:n:o.EM_%nEoﬁow youey pejidde aoepng yBnosp M_M_ui »:»o.c PO
Kienuge4 paydde sog4ns 0 uchesHIcae Jo shep paiiddy euoN 00t | uopeoyddy sezpied
yBnoIyy 18qUBAON o Alerugay | UIuWM pejeiodioou d [BRIWWIED
pajidde aseung uonesjdde | yBnosyy 49q0OO Woy =[]
. Jaye sfep ¢ uewy uopeoydde jo skep seyou; Z ueyy Jedesp
asou pajesodioau| | G uiyym pejesodiodu] papueq / papesfut
20%d 9e/sq) aBy
g . =200X €0°0 X Ozd defsq| 00’1 uopesyddy Jezigie4
d [Bpiswwo]
0 0 disal los (1d Aeag)
wdd o > d 180 oS sued o uissy 0 = 0L X (O - 9) 0L /(o — disal og) 00t wdd
. = diselios
pauueld | jueun) © W @@ ) ()] wbem SAUOLOV
461 Asop ubiH wnjpay Ly BUON Jope 30MN0S
Buney peniBiom ONILVY SSO7 SNUOHASOHd S'v'e’2') spietd 08 pEIL
z 10022000 NOSTHO N¥ILSIM — 1IIHSHHOM X3ANI SNHOHASOHd 1 xipusddy —9z 310N [earuypa . Auiouosy




. : (s41) Imo)qns
g2'0 sz'9 w0300 odeuel
0 &0 (o'y) 02 {o't) ((10)] ()]
wdd 061 < wdd o8l -Lb} wdd opl - 19 wdd 09 > .
(idfeg) diseLlios | (1dfeig)disaLiios | (bdAmig) dsoLios | (1dAwig) 4180l I10S sujBIq ejLL ON 050 | efeueig eozunsgng
jueseid suiRIp o)1) juesaud suiRIp o)1) juaseud sujeip ejiL, juesesd sujesp o1l
20 L0 09) (0'e) 1) (520 (1)
[1=11:-77Y sJsjem g16)8M 16)8M 80BJUNS
8I8JBM 0BUNS 80BLNS 0) X6y a.uNns 0) Jxeu oJeuns 0} xeu 0} Xeu ?Ecﬂn SYIPIAL Jeyng
0} Jxau Jalng ON epim Y 0} >Jeynq epM Y B1- 0l Jaynq | epm 'Y OF - 0Z Jaunq SOUN $199W J0) SL'0 1 S1616\ 03BN
aNv aNY ¥O $¥76) OpiM Y OF < Jeynq jeluualed o} sduesiq
188} 001 > 108} 664 - 004 188} 662 — 002 188} 005 — 00E Ho
198} DOS <
o'e ot (0'9) (0'¢) ((-2))] (520 (0 o
juanbaug Kiep enbeuy [euoisess ey &) AI8A 10 8UON S0 Aouanbau BuIPoO}Y
pos 0z 09 (o'v) (02 o)) (1)
yBiH Kiop yBiH wnipoy Moy Jo moj K1ep o|qiBii6eN 00'l SSEIQ youny
0 0 (09) (o) s'1) (sL0) (0
quesaid saynb
Pue S[iiy °s16pioq siepioq | SI8pI0q PidY B Jouns su3ploq piay) uonebw) sepjupd
PiBY I8 BAISIA | pioy Je youns SQISIA e{qIsiA ou 0} oAr] 1B youru BiqisIAON |  yopeBy Jepjuuds o §L0 g .._o_a - to :
SowiiEAssene] neBy| sepjupds oN woy uojsoi3 jiog
HO ejBJ uopenyu YO 3B uogenyy) O 8je) uogesiY|
HO 8jel uonenjyu) < 6jel uopediddy = 8je1 uoyied)ddy > 9jel uopiedyddy
< 8jeJ uoneayddy
oz (09 {0'e) (c')) (0)
0 0 . (= B/8UO]
Sk < Sh-2 9-v e-4 1> 05t uw_“..hwe..%_om y
peuueld | jueamy (9 ) (@ W (0) WM S¥0LOVd
ybiH Loop yBiH wnjpapy Mo 8uoN Jopey LYOdSNVL
onjea
Buey PoNIBIOM ONILYY SO SNYOHJSOHd

uessepad auue|d

‘Jopeasdg ainuepy Japjuuds ung big (s)poyeyy uonestddy JusinN obeyjis sseso) pue abeys woo uogejoy doin

sadojs 9,¢-0'weo)
Jis Jouuaug-eoonIseN V.. (shun dey jlos

smo) lig — Auo] ‘eiisA)g :Jeonpold

. 9 :ideq sidwes Keig xeap :poutoiy ‘qen wdd g} :disal [0S

Sl0z-lz-L.®ea S'v ‘e ‘2’| (S)oN pleld 08 'ON JoeL) yoowey|LL :Aunod

NOOIFHO N¥ILSIM — 1IIHSHIOM X3ANI SNHYOHJSOH

100 43010 1 xipuaddy — 97 210N [ediuyds |, AwouosSy



ybjH Asep 006 <
MO MO sse|) Ajljiqeiauinp 9IS
uBiH 00s-1'62
wnjpei 0¢sc-0¢l
sz'Tl szzi (S3S + S41) anjeA Buney (elolL -
Mo oelL>
09 L (549) (101N si0084 BaInog s S48 +841
. , LI _ onjeA
gz'9 sc'e (540 [Eoigng siojoe4 yodsues) Ruquieuin-oug | Bupey jmoL
pouuejd juaungy
0z 0z (o® v (2 (v ©
Jeqopo 1snBny yBnosp Jequeydeg
ybnong tequisides | yosel pajjdde edsuns yBnasy youepy woy
pej|dde edeung O uopesjidde %e skep SEeTlore sy
Aisnqey HO Kieruqey | S VI PaRI0ciOoN) pojiddy auoN 00°t eainog d ojuebio
yBnoug JoquiaaoN uopedjdde | yBnouy) JeqoloQ woy ¥o
poiidde soeung Jaye shep G ueyy uopeo)jdde jo sAep s8you]
euow pajesodiodu| G Ujyum pajetodiody] | Z ueyy sedeep pepsiu)
oy oy %0%d dersql ov= 20°0 X 002 20°0 X SO°d de/sq| . ojex uoeoyddy
00’k 821n0g d ojueb:o
_— — {0'9) o 02 o'y ()]
1690}00 1snBny ybnosyy sequeides
yGnoayy n.rapEoﬁom yosepy paydde eseung ..M:p_s Q:M_ui uﬁc poioW
Aieruge4 pejidde edeung ¥O ofjBjidce jo sAep payiddy euoN . uo| 1ezye.
yBnouyy JequisnoN O ferugey | S UiUum pojesodicou) s ﬁhm_nusn_u_oﬁ_ :
pejjdde edepng uopeoydde | ybBnosyy JeqopQ woy - o]
’ Jaye sAep G uey) uopeoyjdde jo sAep s8Yyou| Z uey) Jadesp
elow pejesodioou] | g ujyym pajeiodiodu pepueq / papefu|
%0*d 9e/sq]
0 0
= 200X 20°0 X 0% 9e/sq) oot N womonddy seamey
d (eRiswed
0 0 d 881 10§ (1d Kesg)
udd oy > d el oS A swied g ubissy 0 = 0)° X (O - 81) oL /(o — disel 1os) 00’k wdd
- d88L oS
peuusid | jueund (®) W @ 0] (0] Weem SHOLOVd
ySiH Kiep yBiH wnjpey Mo euoN Jopey F0MUN0S
anjeA _ _ g
¢ 10023000 NOSIHO N¥ILSIM — 1IIHSHHOM XIANI SNHOHASOHd 1 1puaddy — 97 210N [s0puyoa, AwouosBy




L

8-T
spjald Z s oS |

;_m_&&_w__ow___
pusbaydepn |

|




#987 P.001/002

. 07/21/¢7° 17:58

From

1Jo | abed

S0 66y §/l KL L2 SBY

‘suoneiAep pue sesnpesold liojeioqe| piepue}s uo peseq pepodes sem ejeq “Ajuo seuljepinb eie pe}si| sjeas "faijue sjt uj eq

ysnw Jodaes siy} Jo uonanpordey "poliwgns eiom sejdwes woym 1oj (S)enpiaipul ey Jo} Ajejos papueju; ese podes SIY) Ul UonewsOjUI puE BIEQ HIWIVIDSIA

§LOZINr-0z  pmiduing

S869S

P ENIET LOBIGI

6£0L.dY - S€0L2dY
2 SGUWIET ADTRICCEY

sisA|euy j10S

§LoZ-Inr-i1z

DN 9]

YYHIFATIS ANOL

¢ G

K pall

N

15

wo'8amnosbeDemewn
y684-226-L¥5leL
Z8BL6 HO 'elinewin
wensg yms ¢zZe

824noSBY  \§

L7126 NOO3HO MOOWYTIL
Qvod INOL Syvi

ANOL ‘WHIFAS

fes o

«lt

e



sze sZ¢ (sd41) ier0)qng
s10)084 Modsuelj
” 5 (o9 ©2 o 50 ©
wdd 0§} < wdd 0§l -4pL wdd gp) - 19 wdd 09 > .
(ldAug) diseLios | (1dAeg)disaLiios | (1dAesg)diseLiios | (idA=ig) disal oS sufeIq OfLL ON 050 | obsujesg eogynsang
esaid sujeip o)L weseud SujIp 8L juesesd sujeIp o)1l Juosesd sujelp 8|t
620 620 (09) (0¢) (g'1) (520) ()]
SJoJBM 818)eM SI9IBM |10]8M BOBUNS
2IejEM coBUNS aoeyInS 0} XeU @oBNS O} Pou eas}ns 0} Preu o) peu (spiepuers SYIPIM Jeyng
0} Ixeu Jeyng ON epim Y 04 > Jopng opim Y §1-04 Joynq | opw Y OF - 0Z J6yng SOUN sieew 10) SL'0 1 S10}E M €98UNS
aNv aNY O H0 apm ¥ 0€ < Jeynq |eluuesad 0} 8duelsiq
198 001 > 168) 661 - 00} 199) 662 - 002 198) 005 - 00€ ¥O
199) 009 <
. . (09) (o) () (520 (0)
-y
i enbaug A1ep enbai4 |euUO|8B220) aIey aJes K1gA 10 GUON 20 fou o_..uw_n“w__w:_voo_ "
o o'l (0'9) o# (02 oy 0
UYBiH AtoA usiH wnipa Mo} J0 Mo| 1B, ejqi6iiBaN 00’} $SeI0 youny
0 0 (0'9) (0e) (s't) (s2'0) 0
quaseaid sejnB
pue siiny "siepioq s1ep10q 816pI0g pley je yJouru 810pI0q pioy . d
Pioy 18 OIQISIA | pjoy 18 youni SGISIA S1qISiA OU 0) 3T e youns IQISIAON | uogetiwy sepjuudsoN | 540 _Hoaum_cﬁh_w:m_oww
4oun BA1SS30XI O e1es uoRRRYY| MO 91! uopenyu; HO ejes uoyeIyyyl
YO oles uojenjyu| < ajel uopesyddy = ejrl uoyedyddy > 9jr) uopedddy
< Ojui uopedliddy
(o2 (09) (o¢) (¥} ((+)]
0 .
. St < Sk-2 9-v €=l L> 05’} Am._umu%ehm\._v_wm._s
pauueld | juaund ® ) 1£4) (1) (0) Wb S¥O0LOV4
yBiH foop UBIH wnipoy Mo QUON Jopey 1¥OdSNYYL
Buney paiBiom ONLLVY SSO1 SNNOHJSOHd
10 :p! s dwes Ge0..dV ON "GeT :SejoN uasispad Jeuueld
JajaArl ] ung ainuely (s)poyiein uoned)ddy ueinN abejg sseio) pue abeyg wo?) uojejoy doin
. . . . ) sadojs %¢€-0
.9 :ideq sdwes Keig YespA poyiol ‘qe wdd g2 :d1sel lloS WEO| S WABYAN Vb2 J(S)un dew j10s
6102-02-L :3eg 1 “(s)oN pield 065 "ON 10811 yooweyyL :QiunoD Auoy ‘estens usonpoid
NOS3HO NY3LSIM — 1FFHSHIOM XJANI SNHOHASOHd
100 1340190 1 xipuaddy — 9z 310N [eoruysa L AwouoBy



By Aio 06 <
MO MO sse[) Ajijiqesauinp Ius L ”._a__._ d o.%mnmw«.mm
wnjp9 0szc—-0¢l
61'6 (sds + S-11) enjeA Bupsy (g10L E -
6L'6 Mmoq oelL>
¥8'S ¥8'S (s4S) [B101GnS 810j084 BNOS . S48 +S4l
i eloun, anjeA
sz'e sce (s41) [e01gng siope- podsuell RiqeIouing cHs Bupey |wol
peuueld ueun
0z 0z (0'8) (ov) 02 (o's) (0
18Q010 1snBny yBnosyy Jequeydeg
s | o T e e p wie
I HO ]
, d
Areniged ¥o fienugeg | § VI PovBiodioou peyiddy sUON oot | oinos _“_o“_w_o.wrw‘
yBnoJy} JoqUIBAON uopeojidde [ yBnony) 1eqoR0 oy H0
pajidde eoeung leye sAep g usy) uopesyidde jo skep seyouy
. eiow paypiodiodu) ¢ U™ pejesodiosu) | Z ueyy Jedeap pasfu)
. . So%d oe'sql p§'E = 20°0 X L6} 20°0 X 8Q¢d Je/sq|
P6'E ¥8'c
o) | coes domo
5 ) o) on 02 ©on © =
1890100 1snBny yBnony lequedes
__uaesnms.:oaow yosepy peydde edeung ._a._ﬂu_“ uma_z ...:»2. powew
Aserugos peiidde eoepng 1¥0) uoped||ce Jo SAep (ddy suoN 7 uo P
yBnoiwy JequienoN Yo fierugeg | S Ul pajeiodicou] pet oot ﬁﬁo&&:ﬂ__%ou
pejdde eoeung uopeaydde | yBnoxp JeqoPO woy do
Jeye sAep G uey) uonedjjdde jo sAep $8You| Z uey) 1edesp
esow pejeiodiosu} | § UM psjelodiooy| papueq / pepalu]
5074 o8/sq
0 0 —_— 3 X eey
=200X 20°0 X 80%d de/sq| 0oL uopeayddy Jezjes
d [BjIBWL0o]
0 0 ) SRS (1d fmig)
wdd op > d1seL lios i siwjed g ubissy 0 = QL X (OF -€2) 0L /(0¥ — diseL110S) 00’} n_e&
- disal jlos
pouusid | wweuns ® ® @ 0 © WBeM SHOLOVd
yBjH KioA yBiH wnjpep Mo SUON Jopey 324N0S
Bugex peniBlom ONLLYY S50 SNUOHASOHd Zispeld  08gPeIL
T 100739090 NOOINHO NYILSIM — 1ITFHSHHOM XIANI SNHOHASOHd 1 Xipusddy — 9z 310N reorupal, Awouoddy




#987 P.001/002

17:58

07/21/2C

From

Ljoy abed

§0 6&cv S

‘suoielrep pue seinpesoid Aiojeioge) piepue)s uo peseq popodes sem ejeq “Ajuo souljepinb sse pejsi sjeaon "Aeinuo sy ut eq
1snu Yoder s1y) Jo uononposdey *pontigns piem sojduies wWoym 1o} (8)jenpiatpul ayy Jo} A|ojos pepuajur eie Jodes siyy Ul uoyeunojul pue Bleg (HIWIVIDSIA

58698

P RS WINBLLSI

6€0..dY ~ S£0LLdY
# HNLET AITIRICGET

sisAjeuy 108

wod'annosbe@ e mewn
vEBY-2T6-LvSieL
THBL6 HO ‘elipewn
8808 Ypas £2¢

SL0zZ-Inr-02
PRAIRTE M WG

LPL26 NOOIUO ‘MOOWYITIL
advoy IANOL svvL

ANOL ‘VHIaAlIS
6L5ESIIN

L AN M NI RS Y




62’9 0L (s4dl1) lmogng
810394 Modsues)
&0 ¢0 oy (02 (o' (s'0) )
wdd st < wdd 08} -1p} wdd gv} - 19 wdd 09 > )
GdAmg)diseLlios | (idAmg)diseLios | (1dAmg)diseLiios | (1d Aeig) disey jios SujBIq 6jiL ON 050 | ebesumiq eoepnsans
juesard sulesp ojLL uesaud sujBip o)1 juesaud sujaip o)L esaud sujelp ejLL
S0 P (09 (0¢) s’ (62'0) ()]
flejem 8J9JBM tiejgm 219)8M 808BUNS
216]8M GOBUNS ©aBJINS 0} X8U 80B}INS 0} AU €0BuNS 0} XU 0) xou (spiepueis SUIPIM Jayng
01 JXeu Jayng oN opMm ‘Y 0} > Jeyng epiM Y 61- 01 18unq | ep Y OF - 02 Jaunq SOUN sieouu 10) S0 1 SIB1BA\ BOBUNG
aNv aNv HO ¥O epim Y OF < Joyng [Bjuuasad 0} eouelsia
1994 001 > 188} 661 — 001 109} 662 — 002 188} 005 — 00€ ¥0
v 199} 006 <
o'e o't (09 (o® 'y) (520 ()] B
juenbaug lsep enbaiy |BuoISEIDQ ey ases AIoA Jo BUON S0 Aouenbayy Buipoold
0z 0z (09) (ov) (02 (o'n) {0)
yBH Kiep uybiH wnipapy Mo 1o moj Kiep eiqiiBaN 00’} $sej0 youny
0 0 (0'9) (0c) {s'y) (s2°0) (0)
“uasaud geyinB
pue siiy “siepioq 818pI0q | SIBPIOQ PjBY JB Youn fiepioq piey ) uopeBiw) sepupds
PiSU 1B 8[QISIA | piey je youru e|gIsIA 8IqisiA ou o} 8 W youns eigislAON | uopeBysepupdsoy | 50 W0y UOJSOIT 10§
mwouﬂ ohw_.nﬂnw_ 40 e opeu YO e uopexu) Ho ejel 8_5_““.&
2) uoped, = 8]8B!} Uo}je9| ejel uo
s opsopady < 8)2) uoped)ddy 1B tuopes)jddy > 8j81 Uojjeay
(oz1) (09) (0'c) (c1) (0)
0 0 . NY) JKpe/8u0)
St < SL-2 8-v £-1 1> 05} .m._m._h_oe%_on
peuueld | jueund (8) () @ (1) 0 W SYOLOVH
ybiy oA uBiH wnipeiy M0 ouoN Jopey LY0dSNVYL
enjeA
Bupey pesBlem ONLLVY SSOT SMYOHJSOHd
20 -1 oduies 9¢€0..dV ON qeT .S8jON ussispad Jsuue|d

Jsjaael ] ung ainuepy (s)pouyrap uohesijddy JusyhN abeyig sseio) pue abejig wo) :uogejoy doin

sadojs 9%g-0 Weo|
Wis ‘Jouusig-eaonisoN V.2 (shun dep jlos

Auo] ‘enioals eonpold

» 9 :yideq ejdwes Aeig xeap :poyioiy ‘qe wdd g¢ :d 153 jlos

S102-02-L ‘®eq 06G "ON Peil yoowey|iL :Qunod’

8
L'9'6 'y ¢ "(S)oN pjoid
NOO3IHO NY¥3LSIM — LITFHSHIOM X3IAN]I SNHOHJSOHd

100Z 4290R0 1 xipuaddy — 9z 10N Jeoruyoa ], Awoucs3y




) : BiH lie ‘06 <
Mo Mo sse[o Aljiqelauinp oys I 29A s
ybiH 005- 152
. winjpsiy 0'sZ—-0¢cL
{4} ve'cl (Sds + S-1) enjeA Bupey jejoL.
_ Mo oEl >
. v6'S
v6's S-9) {e1019nS 810084 821N0
(s4S) moiang d S  ssmpd mu_ow: ._..GMH_ L
sz'9 0L (s41) ejoiqng siooey podsues Rinqeseuinp ey Bupey [eoy
uo.::w_n_k juaung
0z 0z (09) (o) (02 (ov) (0
194oR0 1snBnvy yBnoupy Jaquiaideg
yBnosy) sequeides | yasepy paydde soeung yBnong youepy woy
paeydde adeuns O uojeayidde jo skep iy
odiod| . PoYIe uogeoy
Aienigog ¥0 fierugey | S UluuMm pejesodicou suo 00’}
uBnoss soaemon e uopeaydde | uBnou 1eqo0 oy A pajiddy suoN eainog d sjueio
pejidde eoeung Jaye sAep g uey uopedydde jo shep SOYoU}
elow pajesodioau| S UM pejetodiodu| |. z ueyy sedeep paroefu)
. . 90%d oe'sql H§°E = ‘0X '0 XSO%d OB
v6'c ¥6°C ¥6°'€ = 200X 261 €0°0 X sOzd de/sq) ot e1ey uogsoyddy
82nog d ojueBip
0 0 (0 (o) (02) o'y (0
184010 18nBny yBnouy Jequeides
..m:ESn.%nEﬂanow yasep pajidde soeung yBnosy uw._uz :Mp: poylen
Kierugey pajjdde edaung ¥00) uopeoj|dde jo eAep pejddy euon , dd
yBnouy JequeaoN ¥O fierugey | 9 UM pejesodioou s :o_w_ﬂ_.u_o..wﬁosu._._% =
pejjdde earung uojiedjidde | yBnosy JeqopQ woy = [o]
Jeye sAep G usy) uopeo)dde jo sAep 0YdU| Z uey) Jedesp
esow pejesodiodu) S UM pejeiodioou) papueq / paoefu;
0 0 . —O'domma . ajey
=200x 200 X 80%d de/sq 00’} uojjeayjddy Jezupiey
d jepsewuto)
- 5 disel |jos ‘ (1d Aaug)
uidd oy > d¥seL ljog Ji sued o ubissy 0 = 01" X (Op - £) oL /{ov — diseL l1os) . 00’} wdd
= d 189l {iog
peuued | jueuny ® () (@) ) 0 WM S¥0LOVd
yBiH Kiep ybiy *, winjpepy mo auoN loped 3ININOS
S B ONILVY SSOT SNHOHASOHd SLOCYE  ogamen
T 100T 3200100 1 x1pusddy — 9z 310N [eoluyos ], Awonosdy

NOSIHO NYILSIM — LIIFHSHHOM XIANI SNHOHASOHd




- - (sd1) imoiqns
= b s10j9e4 Modsuel}
0 0 (oy) 0?2 (o1 (s'0) (1))
wdd 0g) < wdd g1 -1¥l wdd opt - 19 wdd 09 > .
(1dAeig)diseLios | (1dAeig)diseLiios | (1dAesg)diseLios | (1d Awg) disal llos sufRiq elLf ON 050 | efeujsiq ecepnsqng
wesaud sufBIp ejLL wesaud sujeip ajjL juasaid sujesp 8j11 wesaid susip o) |
S0 520 09 (oe) Y (sz0) ©
si1glem siejem siejem |i9jem adelns
S10j2M 03BlNS @dB}INs o} Xeu e0BlNS 0} XaU @oBlNS 0) XU 0} }Xou (Spsepuers SUIPIM Jayng
0} Jx8u Jeyng oN epim Y 0} > Jeyng opiM Y 6L- 04 184ng | SPIM Y OE - 0Z J8YyNnq SOUN £jes1u 10) SL0 1 816)BA) 93BUNS
aNv anNy e O apIm 'Y O€ <Jaynq [ejuuaIed o) souEsiq
199 001 > 198, 66} — 004 189} 662 = 002 199} 00 — 00E ¥0
; 188} 00S <
P - (09 (o) ') 520 ) _—
juenbaug K1DA juenbayy |euojsean aey aues AIaA Jo euoN S0 fousnbay4 Buipooyd
ol ol (09) (o) (02 on (0 )
yBiH A1ap YBH wnjpop . Mo} 10 mo) Kiep 0|qiByBeN 00’} $8810 Jouny
0 0 (09) (o) gy (sL0) 0
Juesesd seynb
PUB SiiiY -S18pioq 88pI0q | 8IBPIOQ Pjey 38 Jouns =19pIoq piey ) uopesw) Jepjunds
: %___._8 ﬁun_n_og Pioy 18 Joun eigIsiA 8iqISiA OU 0) O] 18 JOUNU 9IQISIA ON uopeBuy sepjupdsony | 540 woy uojsol3 [0S
mﬂ seﬂﬁﬂw O ojes ._oaeu_ﬂ___u O ee __o_.e“_& HO e _ﬂwﬁs
] < 8J8] UojED] = 8Bl UojBI| > 8)e1 uopeo|iddy
< 9}2) uoneoyddy el :
0 0 (ozp) (09 (oe) (s1) ()] ) (F1Sny) HKpesucy
Sk < Sil—4 9 €-1 1> 05’1 — uoisos3 |10S
psuueld | juemnd ()] ® 2 ) ()] wbiom SYOLIVH
ybiH Lisp YBiH wnjpay M0 euoN lopsy LHOdSNYYL
enjep
Bupey peluBlom ONLLYY S$SO7 SNOHISOHd
20 :p! eydweg 9€0..dV "ON "ge S8joN uessapad Jeuueld

Jsjanei} ung asnuepy (s)poyia uoneoyddy JusuinN abe|ig sseso) pue abe|is wo) :uopejoy dosD

sadojs %£-0
weo) jjis wajeysN v (shun dey jios

Auo] ‘eljoA|iS :1eonpold

« 9 Yideq sjdweg Aeig yeap :poyle N ‘qey wdd ¢¢ d1sel los

§102-02-2 ‘8¥eq G ‘T “(S)oN piaid 065 'ON =il yoowejjtL :Aunod

NOO3HO NY3LSIM — L3FHSHIOM X32ANI SNHOHJISOHd

100T 43900 1. xipuaddy — 97 90N [e01Uyo5 ] Awouoidy



yBiH Asep 0°0S <
MO1 MO sse|9 AljiqeiauinA a)is -
ybiH 005~ 1'SZ
wnjpay 0'se—-0¢l
61°6 (S4S + s41) enjeA Bupey jeloL -
6L°6 Mo 0ElL >
¥6'S ¥6'G (s4s) |e101ang siope4 B2IN0S . §4S + 84l
- onjeA
74> se'e (s41) 1e109ng siope podsues) SBIHSSEN RS Bupey [ej01
peuue|d JjusuINg .
0z 0z (0'8) (%) 02 o (0)
JaqojoO 1snBny yBnony Jequeides
! yGnaig Jequeides | yasew pajdde edepng ytinonp yosepy woy
pejidde esepng HO uoped)jdde j0 sep )
Krenugqe ¥o Arerugey |  § UMUM PRRIodioou) poiiddy euoN 00° u%o_u_o_m now___hro
yBnouy; sequienoN uopedyidde | yBnouy JeqolQ woy o
peyidde eseuns Jaye skep g uey) uopeopdde jo sAep sayouy)
aJow pejesodiosu] G UM paresodioow) | Z uey) Jedesp pepaiu)
v8°'g v.o..n fo*doesAl y6'c = 200 X 61 20°0 X 5Q%d de/sq| i ejey uopespddy
00’} eanog d ouebip
o 0 (o® (137] (02 (o) (0)
18QO0 _1snfiny yBnosyy Jequieides
..maesn.ronsoﬁom yosepy payjdde esepung yBnosp uu._us a:»o: powe
Kienugey peiidce sagging ¥O uonssjiece jo 66p pejiddy euoN ‘v | uopeoyddy sezype.
yBnoiy) JoquisAoN O Aierugeg |  § Ul pajetodioou| . _H_R_.m_omMEﬂN._._W 4
pejjdde esuyng uopsoydde | yBnosy JeqoloQ Woy ¥0
1e}e sfep g uBy) uopeajidde jo eAep 88You) Z usy) Jedesp
elow psjelodioou) § Ujyym pajesodiodu) papueq / papsju|
90°d de/sq|
0 0 oy — N )
=20'0% 20°0 X 307 9€/5q 00 | uopeouddy tezmmied
d [Buewuo)
0 0 dieaL 108 (1d Aesg)
wdd o > disaLnios A sujod o uBissy 0 = 0}" X (OF ~E€) o1 /{0y — diseLios) 00’k wdd
- di8el 0§
peuue|d | jueund ) ) (@ () (0 wbem SUOLOVH
YBIH AieA YBiH - wnipe #01 8UON doped 30unos
onjeA y .
Bupey pajyBiem ONLLVY SSOT SNUOHJdSOHd Z'L speid 085 PeIL

(4 100T 5940150

NOO3HO NYILSIM — 1IFHSHHYOM X3ANI SNHOHISOHd

[ x1puaddy — 9z a10N [ealtiyod ], AwouorSy




6zZ's 09 (s41) ie3o3qns
|10)084 Modsues)
50 50 {ow (02 on (s'0) (0
widd 08} < wdd 081 -1¥1 wdd gt} - 19 wdd 09 > .
(ldfeig) gisaLios | (1dAeig)diseLios | (1dAw@) disaLios | (1d Aeig) diseLlios sujeiq o)L ON 050 | oBsujeiq eospnsang
esaid sujRIp o}l wosa:d suieip ojy) weseld SUIRIP ejlL, wesa:d sujeip sjiL
5’0 g1 (09 (o) sn (sc0) (0
slejgm |IBIBM slejem 8109)em 808BJINS
SI01EM 20RHNG 80BJINS 0} e 808BJINS 0} Prou 89BJNS 0} PioU o} xeu (spiepusis SUIPIM Jayng
0} Xau Jaynq oN opim Y 04 >Jaynq epiM Y 61- 0} Jeng | epim Y Of - 0Z Jeynq SOUN %1881 Jo) SL0 1 &18)EM 8OBUNS
aNv anv O O opM Y OF <Jeynq Isjuused o) souels|g
199 001 > 199} 66} — 00} 109) 662 ~ 002 199} 005 - 00 O
100} 005 <
o'c ot (09 (o) @« (520) (] e
enbaid Kisp wenbaiy euoiseso0 aey aue) L1eA 1o 8UON SL0 | fouenbauy Bujpooid
o' oL (09) (ov) (02 o (0 )
yBi Aiop uyBiH wnpey M0} Jo Moj Aiop eqiB)BaN 0ot 88210 youny
0 0 (09 (0e) (-] (a2'0) ()]
uesasd saj|inb
pue sl "siepioq siopioq | suepioq pjsy Je yourn s1apioq piey ) uopeBw; J
_n_:s 18 ojqisia Pi8y 18 JOun 8|qISIA @|qista ou 0} o7 18 JJouns sjqisia ON uogeBi) sepjunds oN 5.0 sn___u___uruw:_ﬁ%
40U NS5 YO eje! uogeYY) HO &8s uonRNUl HO ojs uopesY)
HO 8jel uoyenyu) < @j2l uojiedyddy = ojes uopedyiddy > @J8) uonedyddy
< 8jel uofesjjddy
(oz1) (09} (o€} 1) (o)
0 V] - B/SUO;
i < Sk-2 9=+ £-1 1> 05t m_._m._“w__wehmnam '
pauueld | jueuny (8 ) 1£4) (1) () wBiapm SYOLIVH
ubiH oA ubiH wnjpapy L SUON Jopey LYOdSNVHL
enjep
Bugex pajubBlom ONILLYY SSOT SNYOHdSOHd
20 ‘p sjdwes 9€0..dV 'ON gen :sajoN ussiopad JUsuueld

JojeARI] Ung) ainue (s)poyiey uonesiddy JusinN

» 9 ‘Yidaq sjdwesg

SL02-0¢-L ‘=g

100Z 12010

Aeig yeap :poyio qe

8 ‘2'(S)oN pied

065 'ON eIl

wdd g¢ :d1saL |ioS

soowejj . :Aunon

1 xipuaddy — 9Z 910N [eonmyda] Awouoidy

ebeys sseio) p abejis wo) :uoyejoy do1n

sadojs %|-0 ‘silinbod
‘weoj s sinbo veol (shiun dew los

Auo] ‘esioNg usonpoid

NOOS3IHO NYILSIM — 1IIFHSHHOM X3ANI SNHOHASOHd




yBiH Kiep 00S <
MO MO sse[D AjjjqelauinA e3is
uybiH 006 —1'6¢C
wnjpep 0se—-0¢cl
6LLL ve'LL (S4S + S4L anjep Bupey |ejo) -
Mo oeL>
¥8' ¥e's (S3S) [eI01Gng si0pe eainog = S35 +S41
= eujn SNJEA
sZ'S 09 (s4L) |eioiqns sioped podsues| Ainqessuin sys Bupey Moy
pouue|d usuny
0z 0z 0F:)) (o) 02 (o1 (1)
18QOR0O 1snBny yBnouy) Jequsideg
yBnaiy; Jequisides | yasey pajjdde edeung ybnong yose woy
pe)idde esepng ¥Oo uopiesyidde jo sAep vonsondd
Asenugey 80 hienuge | S U PoIBIOd o] peyiddy suoN o0l | fGainog dowesio
yBnouy) JaqUIBAON uojiedydde | ybnoup JeqoQ woy Ho
peydde aoepng Jeye sfep g uey) uogesjidde jo skep seuoy|
aJow pajesodiosy] G UlyIm pejelodioou) | Z uey) Jedaep popefu)
p6'c #6°c f0%d 98/801 pB'E = 20°0 X 61 20°0 X SOt oe/sq| ] o1y uopeayddy
00't 904nog d ouedio
0 0 (0e) o) (02 ow (0
18qo}0 1snBny yBnosy lequeydes
._m__esnpses%m yore pajidde eoeung yBnosy %as ..ﬁ.. poweN
Aieruged pejicde eogjing ¥O uopeoydde jo sAep pejiddy auoN . uogeayddy Jezypse.
yBrosy JequisaoN pile] fenugey | G VIUNM psjesodiodu) ads zn_ﬂ_.__w_EnMEEun_._W 4
paydde eorung uopiesyidde | yGnosy JeqopQ woiy ¥0
' Joye sAep G ueyy uogeyidde jo skep seyow z uey} Jedeep
eJouws pajetodiodu] G UM pajeiodiodu) pepueq / pepefu)
0 0 _ fotdoesal . aEy
=200X 20°0 X SO%d Je/sq| 001 uojieajiddy Jezyse
d [BRswwo)
o o dsey |log (1d Aeig)
wdd o > diseL os J swiod g uBissy O = 0)° X (Op - €8) 0L /(ov — disaL(l08) 00't wdd
~ disajjjos
peuueld | jueund (e 3 @ (1) ()] wBlepm SYOLOVA
uYB|H Liep YBiH wnipay #o1 auoN Joped 323N0S
Bugey paniBiom ONLLVY $SO7 SNHUOHASOHd gLspeld 08 I0RIL
T 1002539090 NOOIYO NYILSIM — LITHSHUOM XIANI SNHOHASOHd 1 xipusddy — 9 stoN eapupay, hwouosdy




p— e

Tony Silveira TILLAMOOK SERVICE CENTER
Tillamook County SWCD

Tilamook County SWCD TILLAMOOK COUNTY, OREGON

Approximate Acres: 76.3

Date: 2/25/2009 201 5 SO" TeSts Map

Sail Site’1
Fields: 1,2.34

=

Soil Site 2
Fields: 5,6,7.8.9,

B e

Public Land Survey

Filter Strip »> Open Water Course
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Calculating Dairy Manure Nutrient
Application Rates

T. Downing

Whether your goal is to
manage manure application
to balance for nitrogen or
for phosphorus, knowing
how much nutrient you are
applying is a crucial step
toward ideal manure man-
agement. Determining the
relationship between
volume of waste and the
amount of nutrients applied
is essential,

This publication
describes how to calibrate
waste-handling equipment
and to calculate nutrient
application rates. It covers
typical equipment found on

dairies and uses nitrogenin  where the gun is to apply liquid.

the examples, The same
techniques can be used with
phosphorus.

Generally, it is desirable to apply no
more than 100 pounds N per acre at a time.
See the publications listed under “For more
information” on page 6 to learn how to
determine appropriate nutrient application
rates for your situation.

OREGON STATE
UNIVERSITY

EXTENSION SERVICE

Doing the calculations

To calculate nutrient application rates,
you need to know three things:
* The concentration of nitrogen in the
manure—For example, if you apply
100 pounds or 100 gallons of manure, you
must know how much nitrogen is in each
pound or gallon. Having a sample ana-
lyzed by a lab is the best way to deter-
mine nutrient concentration, but using
book values usually puts you in the
ballpark.

+ How much manure (pounds or gallons)
you have applied

* The area (square feet or acres) that
received the application

Troy Downing, Extension agent (dairy), Tillamook
County, Oregon State University.



Calculating rates with
a stationary gun

1. Measure the amount of manure
applied. Place several straight-sided,
flat-bottom buckets in the area where the
gun is to apply liquid (Figure 1). Run the
gun for a predetermined amount of time
(for example, 30 minutes) and then turn
off the pump. Pour the contents of all the
buckets into one bucket and measure the
depth of the liquid. Divide the depth by
the number of buckets. The result is the
inches of liquid manure applied in
30 minutes. Let’s say you applied 4 inch
in 30 minutes.

2. Measure the area covered. To calculate
the area of a circle, multiply the radius
squared by 3.14. (The radius is half the
diameter.) For example, if your big gun
covers a circle 180 feet across, the radius
is 90 feet. Multiply 90 ft x 80 ft x 3.14 to
get the total area in square feet
(25,434 square feet). There are
43,560 square feet in an acre, so
25,434 square feet is approximately
0.58 acres:

25,434 fi*

= 0.58 acre
43,560 ft* per acre

3. Convert the inches applied to gallons.
If you had an average of % inch of liquid
manure in your buckets, you can assume

Figure 2. Calibrating a traveler involves the same principles

described for the stationary gun, but you adjust for the speed of

the traveler.

you applied % inch aver the 25,434 square
feet.

a. First, convert the square feet tc cubic
feet by dividing 25,434 by 24 (. inch in
the bucket is %4 of a foot). This is
equivalent to 1,059 cubic fect of liquid
manure.

25,434 ft?
24

b. Now, convert the cubic feet to gallans.
There are 7.5 gallons per cubic foot, so
multiply 1,059 cubic feet by 7.5. The
resull 1s 7,948 galluns puinped i
30 minutes.

= 1,059 ft?

4. Determine the pumping rate. Divide
7.948 gallons by 30 minutes. Your pump-
ing rate is 265 gallons per minute.

5. Calculate the total amount of nitrogen
applied. If the nitrogen concentration of
the manure is 10 pounds per 1,000 gallons,
and you applied 7,948 gallons, then you
applied 79 pounds of nitrogen.

7,948 galx101b N

1,000 gal

6. Calculate the amount of nitrogen
applied per acre. Since you covered
0.58 acres, you applied the equivalent of
137 pounds of nitrogen per acre.

791b N
0.58 acres

=791bN

= 137 Ib per acre

Calculating rates with a
traveling gun

Calibrating a traveler involves the same
principles described for the stationary gun,
but you adjust for the speed of the traveler
(Figure 2}.

You need to know the width of applica-
tion, the number of feet of hose pulled out
(the distance covered by a single pass), and
the speed at which the gun is moving, Let’s
say, for example, that your application is
240 feet wide, each pass is 1,000 feet, and
the traveler moves at 6 feet per minute.



1. Calculate the area covered. Multiply
the 240-foot width by the 1,000-foot pass
to determine that you covered
240,000 square feet. This represents
5.5 acres.

240,000f¢
43,560 € per acre " 26°°S

2. Measure the amount of liquid applied.
During the application, place several
buckets throughout the pass area.
Combine the liquid waste collected in all
the buckets into one bucket and measure
the depth of the liquid. Divide this
amount by the number of buckets to
determine how many inches you applied.
For example, let’s say your application
averaged % inch.

3. Convert the inches applied to gallons.

a. First, convert the square inches to
cubic feet by dividing 240,000 by 36
(*4 inch in the bucket is %s of a foot).
This is equivalent to 6,667 cubic feet of
manure.

240,000 fe?

36
b. Now, convert the cubic feet to gallons.
There are 7.5 gallons in a cubic foot, so

multiply 6,667 cubic feet by 7.5. The
result is 50,002 gallons.

= §,667 ft?

4. Calculate the total amount of nitrogen

applied. If the manure contains 8 pounds
of nitrogen (N) per 1,000 gallons, and you
applied 50,002 gallons, then you applied
400 pounds N.

50,002 gal x 81b N
1,000 gal

=4001b N

5. Calculate the amount of N applied per

acre. Four hundred pounds of N applied
over 5.5 acres equals around 73 pounds
per acre.

4001b N

=73 1b N per acre
5.5 acres

6. Calculate application rates at various

speeds. From these calculations, you can
generate a table that easily demonstrates
the amount of nitrogen applied at various
speeds (see Table 1 for an example). In
the example above, the speed was 6 feet
per minute. At 3 feet per minute, the
application rate would be twice that at

6 feet, or 146 pounds N per acre.

7. Estimate the pump rate per minute. At
6 feet per minute; it takes 166 minutes to
complete a 1,000-foot pass.

1,000 fi
6 ft per minute

Divide the total gallons pumped by the
total minutes pumped. For this example,
50,002 gallons divided by 166 minutes
equals 301 gallons per minute.

= 166 minutes

Table 1.—Example calibration chart.

N applied Total N applied (Ib)

Traveler per acre (Ib)

speed Inches (if 8 1b N/ 500 ft 1,000 ft 1,500 £t

(feet/minute)  applied 1,000 gal) hosepulled hose pulled hose pulled
2.0 1 219 600 1,200 1,800
4.0 0.5 inches 109 300 600 800
6.0 0.33 inches 73 200 400 600
8.0 0.25 inches 55 150 300 450

10.0 0.20 inches 44 120 240 360




o~
Fill in your own farm’s numbers here.
N applied Total N applied (Ib)

Traveler per acre (Ib) '
speed Inches (ifRIb N/ 500 ft 1,000 £t 1,500 ft
{feet/minute)  applied 1,000 gal) hosepulled hose pulled  hose pulled

2.0

4.0

6.0

8.0

10.0

Calculating rates with a
liquid wagon
The following are two ways to calibrate

liquid wagons to determine nutrient appli-
cation rates.

The most common method
Determine the total volume of liquid

applied to a field, and then calculate the

nutrients applied. For example:

1. Measure the amount of liquid applied.
If you hauled 30 loads of liquid with a
wagon that holds 3,000 galions, you
hauled 90,000 gallons of liquid.

30 loads x 3,000 gal = 90,000 gal

Figure 3. Place several trays, pans, or short buckets in the field to
catch liguid applied with one pass.

It is important to realize that although
most liquid wagons are rated fora
specific volume, the actual working
volume is less. For example, a
3,000-gallon wagon might deliver only
2,700 gallons to the field.

2. Calculate the per-acre manure appli-
cation rate. If the manure is applied to a
10-acre field, this is equivalent to

9,000 gallons per acre.
000 gal _ 9,000 gal per acre
10 acres

3. Calculate the per-acre N application
rate. If the manure has a nitrogen con-
centration of 10 pounds N per 1,000 gal-
lons, you applied 90 pounds of N per
acre.

9,000 gal x 10 1b N
1,000 gal

=901b N

A second method

This method measures the volume of
liquid applied to a small area and uses that
quantity to calculate the volume applied
over the entire field. It assumes that the
application rate is constant. For example:

1. Measure the amount of liquid applied,
Place several trays, pans, or short
buckets in the field to catch liquid
applied with one pass (Figure 3). Pour
the contents of all the pans into one pan
and measure the depth of the liquid.



Divide this number by the number of
pans. The result is the inches of liquid
manure applied. Let's assume you
applied % inch.

2. Convert the inches applied to gallons
applied per acre.

a. First, convert the inches to cubic feet
per acre by dividing 43,560 (the
number of square feet in an acre) by
24 (%% inch in the bucket is 24 of a
foot). This is equivalent to 1,815 cubic
feet of liquid manure per acre.

2
w = 1,815 ft® per acre

b. Now, convert the cubic feet per acre
to gallons per acre. There are 7.5 gal-
lons per cubic foot, so multiply
1,815 cubic feet by 7.5. The result is
13,612 gallons per acre.

3. Calculate the nitrogen application
rate. If the concentration of nitrogen is
10 pounds per 1,000 gallons, the rate of N
applied is 136 pounds per acre.

13,612 gal/ax101b N
1,000 gal

=1361b N/a

Calculating rates with a
solids spreader

The following are two ways to calibrate
solids spreaders.

The most common method

Calculate the nutrient (e.g., nitrogen)
content of each spreader load and multiply
that number by loads per acre or per field.

1, Calculate the capacity (in cubic feet)
of your spreader. If your spreader is
16 feet long, 5 feet wide, and 5 feet deep,
it holds 400 cubic feet per load.

16 ft x 5 ft x 5 ft = 400 ft°

2. Calculate the nitrogen application
rate. If your solid manure has a concen-
tration of 10 pounds N per 100 cubic feet,
you are applying 40 pounds of N per load
of solids.

400 ft*x 101b N
100 ft3

=401bN

Figure 4. Place a tarp or piece of plastic in the field and apply
solids over the area.

3. Calculate the amount of N applied to
the field. Record the number of loads
hauled on each field. Multiply the num-
ber of loads by the amount of N per load.
For example, if you hauled 25 loads of
solids, multiply 25 loads by 40 pounds N
per load, for a total application of
1,000 pounds N.

4. Calculate the number of pounds of N
applied per acre, Divide the total
amount of N applied by the number of
acres, in this example 10 acres.

1,000 Ib total N

=100 1Ib N per acre

10 acres

A second method
This method measures the pounds of

solids applied to a small area and uses that

quantity to calculate the volume applied
over the entire field. It assumes that the
application rate is constant. For example:

1, Measure the amount of solids applied.
Place a tarp or plece of plastic in the field
and apply solids over the area (Figure 4).
A 10" x 10’ tarp measures 100 square feet,
which represents Yias of an acre.

100 fi?
43,560 ft® per acre

= 1/435 acre




After spreading across the sample area,
fold the tarp and weigh the solids col-
lected on it. Let's assume the solids on
the tarp weigh 110 pounds.

2. Convert the pounds to wet tons per
acre.

a. First, convert the pounds coliected to
pounds per acre by multiplying 110 by
435. This is equivalent to 47,850 Ib per
acre.

110 Ib x 435 = 47,850 1b per acre

b. Now, convert the pounds per acre to
wet tons per acre by dividing 47,850
by 2,000 (the number of pounds per
ton). The result is 23.9 wet tons per

acre.
47,850 Ib/acre _ 54 g yet tons/
2,000 acre

3. Calculate the nitrogen application
rate. If the concentration of nitrogen is
5 pounds per wet ton, the rate of N
applied is 119 pounds N per acre.

23.9 wet tons/acre x 5 1b N/wet ton
=119 1b N/acre

Manure sampling
and testing

Testing manure for nutrient content is
relatively easy. However, it can be a major
problem to get one sample that represents
the nutrient concentration of the manure.
Nutrient content can vary considerably
within a load, and agitation usually is
inadequate to achieve thorough mixing.
Analyzing the samples taken during the
calibration process is the most desirable
method, especially when testing for nitro-
gen, because these values should represent
what actually reaches the soil. This method
accounts for nutrient losses that occur
during storage and application.

Take samples from a liquid tank or
lagoon only after agitation.

Book values are a reasonable approach if
testing is not feasible, but actual values

vary from operation to operation depending
on water added, feed composition (both
quality and quantity), age and stage of
lactation of the cattle, and the manure
storage system.

For more information

Hart, J., A List of Analytical Laboratories
Serving Oregon, EM 8677 (Oregon State
University, Corvallis, revised 2000). No
charge.

Hart, J., M. Gangwer, M. Graham, and
E. Marx, Dairy Manure as a Fertilizer
Source, EM 8586 (Oregon State University,
Corvallis, published 1995, reprinted
1997). 75¢

Hart, ]., E.S. Marx, and M. Gangwer, Manure
Application Rates for Forage Production,
EM 8585 (Oregon State University,
Corvallis, published 1996, reprinted
1997). $1.50

To order copies of the above publica-
tions, send the complete title and series
number, along with a check or money order
for the amount listed, to:

Publication Orders

Extension & Station Communications

Oregon State University

422 Kerr Administration

Corvallis, OR 97331-2119

Fax: 541-737-0817

If you would like additional copies of this
publication, Calculating Dairy Manure
Nutrient Application Rates, (EM 8768), send
$1.50 per copy to the above address.

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

We offer discounts on orders of 100 or
more copies of a single title. Please call
541-737-2513 for price quotes.

World Wide Web

You can access our Publications and
Videos catalog and many of our publica-
tions through our Web page at
eesc.orst.edu
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utrient management plans for crops require

estimates of plant-available nitrogen (PAN)

provided by application of manure or com-
post. Recent developments have stimulated interest
in utilizing manure nitrogen (N) as a resource. These
factors include the following:

» Increased cost of N fertilizers

» Increased value of PAN from manure on farms
using certified organic methods to produce crops
or animal products

e Greater concern for the environmental effects of
ammonia and nitrate loss

« Development of manure application equipment
that can reduce ammonia loss (increase retention
of PAN)

» Federal cost-share programs (usually administered
by the Natural Resources Conservation Service)
that pay producers to adopt practices that reduce
N loss to the environment

 Efforts to reduce phosphorus buildup in manure-
fertilized soils {when manure N is used more
efficiently, the manure application rate to meet P
needs can be reduced)

How to Use This Publication
This publication focuses on how to estimate PAN

provided by manure. We do not address manage-

ment of other nutrients or other aspects of manure

Denltrification Ammonia loss
loss Q ‘\

N2 Olﬂzo gas

Nitrate T Ammonium-N

ND,\ '/NH,,’:

Crop N Uptake

NH, gas

——

Organic Nitrogen

o
=

Leaching loss ==
to groundwater Soll

Figure 1. Where does manure N go? It can be taken
up by the crop (green arrows) or lost to air or water
(blue arrows). Organic N in the soil is converted to dif-
ferent forms by microbial activity (dotted arrows).

management, such as manure sampling, calibration of
application equipment, record-keeping, or post-
application monitoring. See “For More Information”
(page 19) for resources on these topics.

This publication is primarily designed for use by
planners (agricultural professionals that assist farm-
ers with nutrient management). We focus primarily on
cropping systems west of the Cascades in Oregon and
‘Washington.

This publication has two main parts:

1. Worksheet for calculating available nutrients
supplied by manure application

2. Managemicut practices that increase crop N
utilization

The Worksheet can be used to do the following:

= Determine the manure application rate needed to
supply a target amount of PAN

» Estimate the dollar value of PAN from the current
year’s manure application

» Estimate the value of additional PAN retained by
immediate tillage or direct application (injection,
banding, etc.)

» Assess the balance between PAN, P, and K sup-
plied by manure

» Get a rough, long-term (10-year) estimate of PAN
availability from manure

» Evaluate management options to increase crop N
utilization

Management practices discussed in the second sec-
tion of this publication can help farmers reduce N loss
to the environment (water and air) and may provide
economic benefit to some farmers.

Nitrogen Forms and Cycling

The goal of N management is to efficiently deliver
plant-available N (PAN) to a crop by maximizing
crop utilization and minimizing losses to the environ-
ment. Plant roots take up nitrate and ammonium-N.
Major losses of N to the environment occur when
ammonia gas (NH,) is lost to the air or nitrate (NO,)
is leached to groundwater. Losses of N via denitrifica-
tion as N, or N,O gas can be important under some
conditions, but are generally small enough to be
ignored in estimating PAN from manure.

Manures that contain mostly ammonium-N con-

tain much PAN that is subject to volatilization (loss
to the mmncphere) shortly after mannre applirafinn

R0 Al pRill aiiol AL A

Manures that contain mostly organic N release much
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less PAN in the short term, and must be managed as a
long-term investment in soil building.

Efficient manure N management matches N supply
to crop needs. Management can reduce ammonia loss
to the atmosphere and nitrate leached to groundwater.

Introduction to the Worksheet
The Worksheet estimates:

* Nutrients supplied this year and their dollar value
*  Ammonia-N lost and its value

* Amount of organic N stored in the soil from this
year’s manure application

The Worksheet uses manure N analyses for
ammonium-N (NH,-N) and organic N as starting
points for calculations (instead of a “total N” book
value). This approach allows site-specific adaptation
of calculations.

To use the Worksheet, you will need:
* This year’s manure analysis
* Planned manure application rate for this year

* Manure application rate and manure N analyses
from previous years

If you don’t have manure analysis data, you can still
use the Worksheet, but the results will not be custom-
ized for your farm.

The Worksheet does have some limitations.

* Itis not a complete planning tool for long-term
nutrient management. The Worksheet is most use-
ful for quick, “ballpark” estimates. It can be used
by farm managers to adjust in-season application
rates based on manure analyses.

* Itis not a nitrogen recommendation or nitrogen
budget (N budgets are used to estimate crop N
need). You need to know how much PAN the crop
needs before using the Worksheet.

* It allows input for only one kind of manure for the
current year. If two types of significantly different
manure will be applied, you can use the Work-
sheet twice and add the results together. (Take
credit for manure applied in previous years only
one time.) For complicated scenarios, the calcu-
lation method presented here is compatible with
several software packages that are available for
nutrient management planning.

* Worksheet estimates of PAN from manure should
be regarded as rough estimates. Post-application

monitoring (crop yield, plant tissue tests, soil
tests) are needed before adjusting manure man-
agement practices to fit site-specific conditions.

Nutrient Analysis of Manure

Typical values for manure nutrient content (book
values) can be used for a general comparison of the
nutrient content of different manure sources (e.g.,
chicken vs. horse manure). Manure nutrient
composition depends on management practices,
such as:

* Source and quality of livestock feed

*  Water added to manure

* Type and amount of livestock bedding

* Manure storage method and length of storage

Because management practices vary substantially
among farms, it is important to sample and test
manure to determine its nutrient content.

For livestock farms that utilize manure on their own
acreage, we recommend that you sample and analyze
manure several times a year to develop a “running
average” of manure nutrient content. Usually, it takes
2 to 4 years to develop a reliable estimate of aver-
age manure nutrient content and of the variability of
nutrient content during the year. Several “quick test”
meters can be used for on-farm monitoring of manure
NH,-N. The “Agros Meter” has been used in western
Oregon and has accurately determined NH,-N in dairy
manure. See “On-Farm Quick Tests” in the “For More
Information’ section for details.

The best time to sample manure is at the time of
field application, because:
¢  Manure is well-mixed, so the sample is

representative.

* The analysis will reflect changes in manure N
concentration that occur during storage (vola-
tilization) or in preparation for field application
(agitation, mixing, and dilution with water).

For Worksheet input, you may choose to separate
manure test results into two or more different groups
(instead of averaging test results over the entire year).
For example, you may want to average early-spring
manure tests separately from midsummer tests.

To locate a suitable analytical laboratory, see Labo-
ratories Serving Oregon: Soil, Water, Plant Tissue,
and Feed Analysis, EM 8677 (listed in “For More
Information™).



Ask the laboratory to perform these analyses:

1. Nitrogen: total N and ammonium-N (NH_-N).
For compost only, also request an analysis for
nitrate-N (NO,-N). Other manures contain insig-
nificant amounts of NO,-N. To obtain an accurate
value for manure NH,-N, make sure the labora-
tory determines NH,-N on a fresh sample (not a
dried sample). Most of the manure NH,-N is lost
when samples are oven-dried.

2. Phosphate and potash: total P and total K. You
will need analyses of P,0, and K O for the Work-
sheet. Some labs report values in these units. If
the lab roports only P, multiply P x 2.29 to calou
late P,O,. If the lab reports only K, multiply by
1.2 to calculate K,O.

3. Manure dry matter (DM) or total solids. The
laboratory determines this value by oven-drying
manure. This value enables you to express manure
nutrient content on a dry weight or wet weight
basis, Also, if manure analyses using wet weight
fluctuate over time, manure DM can be used to
determine whether the variation is due to changes

in moisture or changes in nutrient content.

Manure N Availability Values

The worksheet estimates plant-available N
(PAN) as:
PAN = NH,-N retained after application
+ N mineralized from manure organic N in soil
The amount of manure NH,-N retained is deter-
mined within the first week after application. In con-
trast, PAN is released from mineralization of manure
organic N over a much longer period (Figure 2,
page 7).

Estimating PAN from manure NH4-N

Under some conditions, ammonium (NH,) is read-
ily transformed to ammonia (NH,) and is lost as a gas
(Figure 1, page 3). Nitrogen lost as ammonia reduces
PAN supplied by manure.
Management practices affect the amount of ammo-
nium-N retained after manure application (Table 1):
* Time to manure incorporation. The sooner
manure is incorporated into soil, the more ammo-
nium-N is retained. After manure is in contact
with soil, it is held as non-volatile ammonium-N
(NH,-N).

s Manure dry matier (DM). When manure is
not incorporated or injected, the proportion of

dry matter in manure determines the amount of
ammonium-N retained. Solid manures remain on
the soil surface, where most of the NH-N is lost
to the atmosphere. Lagoon water, on the other
hand, infiltrates soil rapidly, retaining almost all
of its manure NH,-N. With slurries, some of the
NH,-N infiltrates into the soil, and some remains
with manure solids on the soil surface. The thicker
the slurry, the less ammonium-N is retained.

Composting. The pH value of finished compost
is near 7 (usually 6.5 to 7.5). At pH values below
7.5, N remains in the ammonium form and is not
sithjert t0 Inss as ammania gas

Table 1 estimates the amount of ammonium-N
retained after field application. To use this table, you
will need information on:

¢ Manure dry matter
» Method of application
¢ Number of days before manure is incorporated

To use Table 1, find the column representing the
kind of manure (lagoon water, slurry, solid, or com-
post) you will apply. Use the “lagoon water” column
for water pumped from secondary lagoons, even if the
dry matter content is above | percent. Use the “thick
slurry” column if manure has greater than 5 percent
dry matter, but can still be pumped as a liquid. Use
the “solid” or “solid poultry” column for manures
that are applied with a solid manure spreader. Use the
“compost” column for well-composted materials that
have an earthy odor with no discernable ammonia
odor. If you smell ammonia in a material sold as com-
post, use the “solid” manure column in Table 1.

Next, find the “time to incorporation” (left column
in Table 1) that best describes the typical time elapsed
between manure application and tillage. Because
ammonia is lost rapidly after application, immediate
shallow incorporation often conserves NH,-N more
effectively than more intensive tillage the next day.
When manure is broadcast, subsequent application of
a half-inch of water via sprinkler irrigation or rainfall
is considered as effective as tillage for moving NH,-N
into soil (provided the soil is not saturated).

If you use a directed application method (injection
or banding), choose one of the application options
at the bottom of Table 1. See “Conserve NH_-N at
application” (page 13) for additional information on
directed incorporation methods.
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Table 1. Estimated fraction of manure ammonium-N retained after application.
Use the appropriate value from this table in Worksheet Step 3, “PAN from NH,-N."

Manure type and dry matter (DM) content

Thin Thick
slurry slurry Solid Solid
Lagoonwater (1-5% (5-10% (>10% poultry
Tlme to incorporatlon' (< 1% DM) DM) DM) DM) Compost (> 10% DM)
S e e— —Fraction of maniyre NH,N, retaifietreimsmemr |
Immedlate |ncorporat|on (1 hr) 085 0.95 _ 0.95 0.95 100 085
(ncorporation 1dayafier 085 070 060 080 100 070
IncorporatlonZdays after 0.95 0.60 0.45 - 0.30 1.0 0:5_0
Incorporation 7 daysafter 085 055 040 020 100 040
Directed application methods: . =y
Subsurface injection 0.95 0.95
Surface band (partial P
incorporation) 0.85 N 0.70
Surface band {no
incorporation) 0.75 0.60

* Tillage with harrow, cultivator, plow, etc. to incorporate manure, or overhead sprinkler irrigation (0.5 inch) after manure
application.

®Ammonium-N retention estimates for lagoon water, slurry, solid manure, and compost apply to all livestock manures except
solid poultry.

Table 2. Estimating PAN from manure organic N. Use the appropriate value in Worksheet Step 3,
“PAN from organic N.”

Manuredry  Organic N Organic N applied in previous years
matter (as applied this 3years 4to9years
Manure applied) year 1yearago 2yearsago ago ago

-Fraction mineralized 16 PAN-~

Dalry cattle or other Iivestock

Lagoonwater < 1% DM 0.40 0.15 007 _ 003  0.02peryear '
Thin slurry 1105% DM 0.40 0.15 0.07 0.03 0.02 per year
Thickslury - 51010% DM 030 0.15 0.07 003  0.02peryear
_Solid > 10% DM 0.30 015 0.07 - 0.03 0.02 per year
Separated dairy = P TR S
solids or horse £ : _

manure® L 010 ~0.05 0.05 - 0.03  0.02peryear °
Compost? 0.10 0.05 0.05 0.03 0.02 per year
Solid poultry > 10% DM 0.50 0.15 0.07 0.03 0.02 per year

*PAN for dairy solids from a mechanical separator. If separated solids come from gravity separation (settling basin or
evaporation basin), use PAN values for the type of manure (lagoon water or slurry) that flows into the settling basin.
*Stable or finished compost. A finished compost does not smell like ammonia, has a pile temperature less than 95°F (35°C),
and often contains significant amounts of nitrate-N. Not all materials sold as compost meet these criteria.



Estimating PAN from mineralization of
manure organic N

PAN is released from manure organic N through
microbial activity in soil in a process called min-
eralization. This process is more rapid in soils that
are warmn and moist, and it is slower in soils that are
cold or dry. Table 2 estimates the fraction of manure
organic N that is released as PAN by mineralization.

Organic N mineralizes most rapidly during the
first months after manure application. With time, the
manure N mineralization rate slows. Figure 2 shows
cumulative N mineralization for a variety of manures.
The amount of N mineralized during the first year
is strongly affected by the composition of manure
(see *“How Manure Composition Affects N Miner-
alization™). Mineralization rates for residual organic
N (1 or more years after application) from many
manures and composts are similar. However, it takes
much longer for all of the manure organic N to miner-
alize from compost than from other manures.

The Worksheet (pages 11-12) tracks PAN from
manure organic N over a 10-year period (Table 2).
For the current year and for 1, 2, and 3 years ago,
annual mineralization estimates are given. Long-term
mineralization (4 to 9 years ago) is estimated at 2 per-
cent per year and summed over the number of years
(years manure applied x 0.02 per year). Table 3 shows
examples of estimated N mineralization for manure
(page 8) applied 4 to 9 years ago.

1.0
= Lagoon water or thin stur
= 0.8 9 n_(__
E o | aeemmeTT
oG 0.6 il
25
B e Thick slurry or sobd manure
T o
= 04
Eo
O 802
&=
— Compost or separated dairy solids
0.0

0 2 4 6 8 10
Years afler manure application

Figure 2. Cumuiative PAN supplied by manure
organic N, using the mineralization factors pre-
sented in Table 2. For this example, manure was
applied in Year 0, with no subseguent manure
applications. Slow release of PAN from mineraliza-
tion continues beyond the 10-year period shown in
the graph.

How Manure Composition
Affects N Mineralization

The rate of mineralization in soil depends upon
the “digestibility” of manure organic matter and
its carbon:nitrogen (C:N) rativ. Separation of
whole masure into lignids and solids segregates
coarse and fine manure particles that have differ-
ent organic composition and different mineraliza-
tion rates. Fine particles in manure contain organic
compounds with low C:N ratios (high protein) and
are rapidly decomposed in soil. Coarse particles
have higher C:N ratios (lower protgin) and are
more slowly decomposed in soil.

Because thin slurry and lagoon water contain the
finest organic particles, these materials have the most
rapid N mineralization rate. Thick shuty and soli
manures contain a mixture of fine and coarse par-
ticles, so they have a lower N mineralization rate.

Solids separated from liquid manure by a
mechanical separator (separated dairy solids)
contain mostly coarse particles (bedding plus
undigested feed). These solids have a unique pat-
tern of mineralization over time in soil. Separated
solids typically have negative N mineralization
rates (PAN in soil decreases) for 4 to 8 weeks after
application. After that, PAN is mineralized very
slowly. Cumulative PAN from separated solids is
much lower than for other fresh manures. The tim-
ing and amount of PAN release from horse manure
is similar to that from separated dairy solids.

Separation of solids from liquid manure by
gravity separation (settling basin or evaporation
basin) does not change PAN, because the fine
organic particles in the manure are recovered from
the basin.

Composting manure reduces manure volume by
50 percent or more. During composting, some of
the manure N is lost as ammonia gas, and some is
transformed to more stable organic compounds.
Compost organic matter decomposes very slowly
in soil. Cumulative PAN for compost organic mat-
ter is similar to that of separated dairy solids.

Fresh poultry manure or broiler litter contains
some organic N in the form of uric acid (similar
to urea). In soil, uric acid is converted to PAN in
1 to 2 weeks. Most broiler litter sold as “compost”
in western Oregon contains uric acid and behaves
more like fresh litter than compost in terms of N
availability. If you can smell ammonia in broiler
litter, it probably is not thoroughly composted.
Dry-stacking of broiler litter does not provide
adeguate moisture for composting.



Table 3. Examples: Mineralization factors for estimating PAN from manure applied 4 to 9 years ago.

Mineralization factor to use
Manure application frequency for "4 to 9 years ago” in
Calculation Worksheet
Annual (6 out of 6 years) 0.02 per year x 6 years 0.12
5 out of 6 years 0.02 per year x 5 years 0.10
3 out of 6 years 0:02 per year x 3 years 0.06
1 out of 6 years 0.02 per year x 1 year 0.02

Worksheet Instructions and
Example Data Inputs

Input your data in the yeliow worksheet cells. The
Worksheet automatically calculates the values in the
green cells.

The Worksheet shows “example” calculations for
dairy sturry. The example is provided to help you fol-
low the steps in the calculation. It is not a recommen-
dation for manure application rate.

The mini-worksheets below include only the input
data. You can use these mini-worksheets to assemble
your manure and field management data before using
the Worksheet. The Worksheet has six steps.

Example input data (Step 1)

Step 1. Enter manure data.
Instructions

= Enter the kind of manure and the measurement
units used for manure application. The Worksheet
is not designed for use with more than one kind
of manure for “this year.” If you will apply more
than one kind of manure this year, repeat the pro-
cess with additional blank Worksheets.

* Enter analysis values for manure on an “as-is” or
wet weight basis. If laboratory analysis units are
different than field application units, see Table 5
(page 18) for conversion factors. For compost
only: enter the compost NH,-N + NO,-N analysis
value in the Worksheet “NH,-N" box.

¢ Enter solids fraction in manure: 5% DM (dry mat-
ter) = Solids fraction of 0.05

Example Your information

Kind of manure

Thin dairy slurry

Field application units (choose one)

Per ton (solid or semi-solid manure)

Per 1,000 gallons (slurry)

Per acre-inch (lagoon or holding pond effiuent)

This year's manure analysis *®©

Total N 10 1b/1,000 gal
Ammonium-N (NH,-N) 6 1b/1,000 gal
Phosphate (P,0,) 7 1b/1,000 gal

Potash (K,0)

16 1b/1,000 gal

Manure solids fraction
(dry matter percentage + 100)

0.03

® Input “as-is” or wet weight manure analysis data.

*Enter only “Ib nutrient” if the manure analysis is in units of “Ib nutrient per 1,000 gallons.” For example, you would

enter total N of “8" for a manure analysis of “8 1b/1,000 gallons.”

° If laboratory analysis units are different than field application units, see Table 5 for conversion factors.

*The Worksheet calculates this figure automatically for this year’s manure application.



Step 2. Calculate manure N applied.

Instructions

* Enter the manure application rate planned for this
year and this year’s manure organic N analysis.

¢ Enter manure application rate and organic N
anatyses for wannre applied in previous years.

Example input data (Step 2)

This year's manure application:
Rate = 20,000 gal/acre
Manure organic N applied in previous years:

kExamiple Exartiple Your information Your Information
Manure Manure organic N Manure application Manure organic N
application rate analysis® rate analysis
Year (units/ecre) (Ib/unit) {units/acre} {Ib/unit)
1 year ago 25,000 gal/acre 9 1b/1,000 gal
2 years ago 15,000 gal/acre 5 Ib/1,000 gal
3 years ago 10,000 gai/acre 7 Ib/1,000 gal
4 to0 9 years ago 15,000 gal/acre 6 Ib/1,000 gal

*Estimate from past manure analyses. Organic N = total N - NH,-N.

Step 3. Estimate plant-available N Fraction of NH,-N retained
(PAN) supplied by manure. at application
Instructions Your
Enter appropriate fractions for NH,-N retention Example information
(Table 1, page 6) and fraction of organic N mineral- 0.55
ized (Table 2, page 6).
Example input data (Step 3_) . organ'i:;ahcl:t::i:::alized
* Method of manure application: surface broadcast Your
(splash plate) Year Example information
« Time to incorporation by tillage or by 0.5 inch This year 0.40
overhead sprinkler application: no incorporation 1 year ago 0.15
within 7 days 2 years ago__ 0.07
» Fraction NH4-N retained at application 3 years ago 0.03
(Table 1) = 0.55 410 9 years ago 0.02 per year x
»  Fraction of organic N mineralized (Table 2) (application every Ll =
year) (6 years) = 0.12




—

Steps 4-6. Plant available nutrients
and their values.

Instructions

These steps show plant-available N, P, and K pro-
vided at the selected manure application rate. You can
enter local values for cost of nutrients from commer-
cial fertilizer to get an estimate of the value of manure
nutrients. Because manure is an excellent source of P
and K, it has the greatest value when applied to soils
that test *“low” or “medium” in plant-available P and
K. If your so0il test values are “high” or “excess,” add-
ing additional P or K will not have economic benefit.

Example input data

Example

Your information

Nutrient price

Nutrient price

Nutrient (3/1b nutrient) | ($/ Ib nutrient)
Phosphate $0.40/Ib

(P,0.)

Potash (K,0) $0.24/1b

Nitrogen (N) $0.50/1b
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Workshest: Estimating plant-available N from manure

Inpn calls are yoliow. Note: Wa recommend tumning off the following
Calculstions ar dans for you in grean baxes. (Thase celis contain equations.) options In Acrobat Reader:
Fingl rasults for lotal PAN, P,0,, and ;0 are highlighled n blus text. « Show berder hover color for lields
« Aul-camplata
Note: The yallow calls contain examply data, Replaca the infarmation In thesa cells with your own data. Beforo enlering ynur dala To turn off these ophions, choase Pruferences fram the

In the yedow cats, wo recommend antoring *0° in al yoliow calla (1o make sura you don'l accidentally use the “exampla” data)

Edit menu (PC) or File menu (Mac). In the Prefarences

Step 1. Enter manure data dialpg bax, chose Forms from the left-hand menu, Then
Instructions: Choosa the manura applicatien units that will be used througout this worksheat, maks sure the tuttons for thesa oplions am clicked OFF.

Your Information Exsi
Kind of manure [(Snanydny | m:l

Choose manure application unit
s wol manum messumd in @
O ton (sokd ar samisolid manure)?
(® 1000 gallons (slurry of kquid)?
(O scr-inches (fagoon o holding pond affiuam)?

(nstructions: Entar *Bs-8" ar "Wt weight” manum analysis |f units 318 "th nulriant/1000 gal,” entar oaly b nutrfent’ i the boxes beknw.

mpnum anslyals
Manurs solids and molsturn

Your yalues Exampla Your valuss Example Fraction Your valuss Example

Total N 10 18 641000 ga! PO, 71 Yoo gal | [Sesesorom [0z | 0.03
NHeN [ [ %0 161 18 Moistura [ o871 097
Organic N 4 4 Total 1m0 1.00

Step 2 Caleulate manure N spplied.
Instructions: Entar manura applicalion rete for thia year. Usa eppication unlts chosen In Step 1
Your value Example

Application rata salacted 20,000 gallons Insiructions: Enler manura rata and manure analysis for 1-3 years ago.
|_Ammeohim-N spplled (hisyear | 1l L |_Organic Mapplied In provious yesrs
Organic
NHeN Organic-N Organic-N Organic N N
Manurerate  NHe-N analysls  appiied Manura rate analysis appllad Mlnuru rniu anatysis residual
{unia/ac) {ib/unit) (i‘acre) (unitsfac) (Ibmnl) (lhlm) Yaar (Ibunit) {lhlml
20,000 gal x 6 /1000 gal 2 120 20,000 gal x4 |5/1000 1 year ago H | % 9 b/i000
0 e e **’ o -
From monure analysis (this yeer): 2 years ogo l! [ x 5 1b/1000
From monure analysls (this year): 4 |b organic N/1000 gal ﬁ
& Ib NH,~N per 1000 gallons 3 yrarv oo m‘ooofx 7 1/1000 gal = __70
10 I 7 ] [0
4109 yaary ogo 15,000 x 6 1b/1000 =__ S0
s [] ] %0 ]
Manure organic N analysis (Ib/10DG gal):
9 {1ysar ugo), 5 (2 year ago), 7 {J yaar ago)
Esllmated manure organic N & to B years lgo =5 |b/1000 g3\

| } !
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-
Slap 3. Eslimota plant-svallabla N (PAN) aupplled by manura
Insinctions: Consull Tablas 1 and 2, and chooss approprate values for manum NH,-N retatnad and oganic-N ménsmiized,
PAN HH.-N PAN (from erganic M appliad thi
Fraction
NH.-N Fraction OrmganicN  mineralized Fraction
appliod retained (Tatle PAN applind o PAN PAN minomlizod to PAN
(acro) 1 Mfacro) (acre) {Table 2) (W/acro} Yaar (b/acre) BAN [Tabio 2) (/acTa)
120 =x 0.55 a_ &6 80 x 0.4 = 32 1 yzar oge 225 x 0.15 ]
2] 2= ] @
2 years ugo 73 » .07 =
Surface opplied ‘Thin dairy shery = | 0.07 5
not Incorporated 3 yeors sgo T x 0.03 a2
70 [ ] 2
4 10 9 years oge % x o2 = U
4 to 9 years ogo: manure applied anmually
Years 4 Io 9, traction mineralized = 0.02/year 6 years = 0.12

I

v

]
Stnp 4, Sum plant-avail; N (PAN) by manurs
(PAN from this ysar + PAN from residual manure organic Ny
PAN from PAN fom
PAN from iy yoar's residual Total
NH,-N organic-N organic N PAN
{Id/acre) (Ib/acre} {Ibfacre) (osacre)
86 32 - -4 = 150
-

nstnctions: Entar local $ value for phosphate (P,O,) and potash (K,Q).

Step 5. Phasphats (P04 and potash (K,0) supplied by this year's manure applicatian, and it festlizar valua
I

Nole: Manume P and K have valisa when soi (o8t valuss are ow" of “medium.® When P and K 8o test values ara *high” or “excass,” value of P and K s zero of negative,

20,000 gal x 7 Ib/1000 = 140 x 40 = a6
i | s | s 7 S

Phi te [P, Fotash |m1
Prasphats
Py0, farnlizer Patash
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Management to Increase
Crop N Utilization

Conserve manure NH,-N
at application

Directed application methods reduce
exposure of slurry to the atmosphere, which
reduces ammonia loss. When properly done,
directed application increases NH -N reten-
tion, reduces odor, decreases the risk of
manure runoff from the field, and allows
for greater manure application uniformity.
Directed application methods do not require
a separate tractor trip across the field for
slurry incorporation. Directed application
methods (Figures 3 and 4) include:

« Injection below the soil suiface

» Surface banding; placement of slurry ina
line (band) on the soil surface

= Surface banding with partial incorpo-
ration of slurry into soil with a tillage
implement

Many equipment configurations are avail-
able. Slurry is supplied to tractor-mounted
application equipment through a drag hose
or from a tanker. Many directed application
methods are suitable for use with no-till or
reduced tillage cropping systems.

Because surface banding does not com-
pletely cover slurry with soil, it does not
increase NH-N retention as much as does
injection (Table 1). However, sutface band-
ing methods require less power, are faster,
and cause less damage to established grass
than injection. An excellent discussion
of advantages and limitations of varions
directed application systems (with photos) is
provided in Advanced Silage Corn Manage-
ment (Bittman and Kowelenko, 2004).

Equipment ajternatives are discussed
below and illustrated in Figures 3 and 4.

Preplant or side-dress for row crops
(Figure 3). With this kind of equipment,
one injection slot is made for each crop row.
Options include:
¢ Deep injection (4 to 8 inches) into soil

with a hose mounted on a knife or chisel
(Figure 3a).

Placement
of manure

Application implement
(side view)

J

By

2
P

Type

(a) Injection:
vertical knife/chisel

(b) Injsction: a:
horizontal sweep

{c) Shallow incorporation:

%' ¥
s-tine cultivator 2-a~ly GhmFadedaa~

(d) Shallow incorporation: _'.“{' %

concave disks 24 '

Figure 3. Directed application methods for row crops. Source: Jokela,
W.E. and D. C4té. 1994, In NRAES-79. Natural Resource, Agriculture, and
Engineering Service (NRAES), Ithaca, NY. www.nraes.org

Placement Application implement
Type of manure (side view)

(a) Broadcast on ==
surface— YRRV v YA,
splash plate

b) Band spreading— : %
( )ﬂexibIeFI,'Iose g PUAS RN Vil iy
W

(c) Band spreading— o ig
trailing shoe '&'-_"‘.‘.‘..‘./:""*'-"“‘-' L2 VA R
(sliding foot)

b2
17 (rear viaw)

A a PR o i N Fian AN .
(d) Shallow injection Vil VAN AR W ;.,’f.‘:\ﬁ?ma&::f'

Figure 4. Directed application methods (b, ¢, d) for grasses

or cereal crops vs. traditional broadcast manure application
(a). Source: Jokela, W.E. and D. Caté. 1994, In NRAES-79. Natural
Resource, Agriculture, and Engineering Service (NRAES), Ithaca, NY.
www.nraes.org
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* Injection with a sweep (4 to 6 inches depth)—this
kind of injection has a wider application zone
(Figure 3b).

* Shallow injection (2 to 4 inches) into soil, fol-

lowed by shallow tillage with tines or discs
(Figure 3c and 3d).

Surface band application in established grass
(Figure 4). Slurry is placed in a line (band) on the
soil surface. For best results, surface bands need to be
close together (3 to 6 inches apart) and placed under
crop residues. A “sleigh foot applicator” is one type of
surface banding implement that has been tested exten-
sively in coastal British Columbia. (The “sleigh” is
pulled across the soil surface like Santa in his sleigh.)
The “sleigh foot” applicator is similar to a “trail-
ing shoe” or “sliding foot” applicator (Figure 4c). A
recent innovation has combined aerator tines with
sleigh foot application (Bittman and Kowelenko,
2004). The aerator tines make small holes or slots
that encourage rapid slurry infiltration and improve
NH,-N retention.

Limitations of directed application methods
include:

* More labor, fuel, equipment, and expertise are
required than for broadcast surface application.

* Requires driving on the field, which may be
impractical during wet spring months.

*  When manure is supplied by a tanker, row length
must be matched to tanker volume to avoid “driv-
ing empty.”

* Requires closely spaced bands (3 to 6 inches
between bands) when application is made to grass.

*  When injection slots are spaced far apart, injected
slurry may move deeper than desired, or may
move to the soil surface. This problem can be
overcome by limiting the slurry application rate.

* If manure is supplied by a tanker, an equipment
turn-around area usually is needed at the top and
bottom of the field.

* Injection may increase N loss from leaching and
denitrification in some situations.

* Injection slots may channel runoff, causing
increased erosion.

14
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Schedule manure applications to
minimize N leaching loss

The manure application date affects the efficiency
of crop uptake of PAN supplied by manure (Table 4,
page 15). The PAN values estimated in the Worksheet
(pages 11-12) assume that manure is applied dur-
ing months when crop N utilization is “medium” to
“high.” When crop utilization is “low” or “very low”
(Table 4), a substantial portion of PAN is likely to be
lost by leaching before it can be utilized by the crop.
Crop N utilization estimates given in Table 4 assume
that;

e Manure application rate is not excessive.

* Manure application does not cause significant
damage to soil (compaction) or crop (smothering).

Most crops have the greatest ability to take up
N before it can be lost by leaching below the root
zone when manure is applied in spring or summer.
Nitrate-N already present in the soil in the fall usually
is sufficient to support winter cover crop establish-
ment, so applying manure to cover crops in the fall
generally is not an efficient use of manure N. How-
ever, winter crops often can utilize manure N applied
in early spring (February-March). Crop utilization of
manure PAN is lowest when manure is applied in fall
to fallow ground or com stubble.

Crop N utilization values given in Table 4 do not
apply to well-composted manures or to dairy solids
removed by a mechanical separator. These materials
release PAN slowly and in small amounts, reducing
the importance of season of application.

Although crop N utilization is “medium” for fall
or winter application to grass, manure or compost
application may cause excessive runoff of phosphorus
or bacteria from the field. Consider contacting a crop
consultant or the Natural Resources Conservation
Service for help in identifying grass fields that are
suitable for winter manure application.

Table 4 does not specify a method of manure appli-
cation. At times of the year when crop N utilization is
“medium,” “high,” or *“very high,” you can gain the
most benefit from manure application methods that
conserve NH,-N. When crop N utilization is “low” or
“very low” (Table 4), changing the manure applica-
tion method will not improve crop N utilization.



-

—

Table 4. Effect of the timing of manure application on crop N utilization for crops grown west of the Cascades.® Best utili-

zation of manure N = “high.”

Manure application date

September—
March AprikJune July August February®
Crop Crop N uplake utilization of ﬂrst-year P_I}_N_"-‘l
‘Comforslage ~ - [Medium [High — ~ fMedium "o ftow - [Verylow -.-
Grass pasture or grass for | High High High Medium Medium
silage e
Cerealor grass: wmter | High . Medium (April), | Low
cover crop | vety low (May- - i | e
e = | dune) A MR, SR
Grass seed crop High Medium (Apnl) Medium (postharvest) Medium Medium
very low (May-
June)
Summer annual forage Me‘dium High - High {Medium . | Verylow
crop (e.g.; sudangrass). A

* Excludes mechanically separated dairy solids and composts These materials have medlum” or “hlgh” cropN
utilization because they release PAN slowly and in small amounts.

b September—February applications are not recommended where significant surface runoff is expected.
¢ PAN = First-year plant-available N from manure application.

dPAN utilization estimate given assumes that manure application rate is adequate, but not excessive, and that
manure application does not cause significant damage to soil (compaction) or crop (smothering).

Take advantage of increased soil N
mineralization rates

Repeated manure applications gradually increase
the amount of PAN supplied from mineralization of
residual organic N (manure organic N applied 1 or
more years ago). This process is part of *soil build-
ing.” The annual quantity of N mineralized from
manured soils (in the absence of current-season
manure application) typically is 1.5-2 times greater
than from unmanured soils with similar soil and crop
management regimes. This boost in soil N mineraliza-
tion is accounted for in the Worksheet (pages 11-12)
as “PAN from residual organic N.”

Studies of soil biota (soil animals, nematodes, fungi,

bacteria, etc.) show adaptation to repeated manure
application. Biota communities adapted to manured
soil typically have greater capacity to break down
organic N compounds in manure that generally are
resistant to decomposition. The proliferation of soil
biota in manured soils also often improves soil tilth,
which can increase root growth and crop N utiliza-
tion. These changes in soil biota and tilth also con-
tribute to “residual” manure effects (increasing PAN
supply for the crop).

The rate of PAN release from residual organic N
(1 or more years after manure application) is strongly
affected by soil moisture and soil temperature, but
it is not affected much by the kind of manure or
compost applied the previous year. With irrigation,
N mineralization rates are 2 to 4 times faster during
the summer than during the cool season (October—
March). Because soil is moist but not frozen for most
of the winter at sites west of the Cascades, a small,
but significant, amount of N mineralizes between
October and March.

To take full advantage of PAN from soil organic
matter mineralization, the field must have vegetative
cover during the October~March period. Otherwise,
nitrate-N released via mineralization during this
period is likely to be lost by leaching. On fields with
a history of frequent manure application, perennial
grass growth typically continues for several weeks
longer in the fall, and begins earlier in the spring,
than on unmanured fields (even if manure was not
reapplied in the early spring). The most significant
long-term impact of manure application is evident in
early spring (February and March) grass growth.

Crop rotation strongly affects PAN release from
residual organic N. When rotating from perennial
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The Environment and N Loss from
Manures—Why Do We Care?

Plant-available N (PAN) losses from the soil
represent lost fertilizer value. Nitrogen can be
lost as ammonia, nitrate, or nitrous oxides
(Figure 1, page 3). Besides losing a valuable
resource, the lost PAN can contribute to off-site
problems.

Ammonia lost to the atmosphere is an air
pollution problem in some areas of the western
U.S., particularly in winter when atmospheric
inversions prevent air mixing. In the atmo-
sphere, ammonia can react with dust and other
compounds to reduce visibility and to acidify
rain or fog. Ammonia emissions may contribute
to:

*  Human health problems (inhalation hazard)

» Changes in natural plant communities in
forests and rangeland. (Nitrogen deposited
in N-poor ecosystems can alter the balance
between adapted species and N-loving inva-
sive species.)

* Acid fog or rain damage to limestone build-
ings or cultural artifacts (for example, petro-
glyphs on limestone)

* Reduction in visibility (haze)

Nitrate moves with soil water. Nitrate lost
from soil enriches groundwater or surface water
and can contribute to:

e Human health problems (blue baby syn-
drome, elevated cancer risk)

¢ Algae blooms in lakes or other slow-moving
bodies of water

* Reduced survival and reproduction of some
amphibians
Nitrous oxides lost to the atmosphere through
denitrification can contribute to:
*  Human health problems (inhalation hazard)

* Global warming (A molecule of nitrous
oxide (N,O) traps approximately 300 times
more heat than a molecule of carbon
dioxide.)

* Increased N deposits in sensitive ecosys-
tems, resulting in soil acidification or change
in plant communities

» Reduction in visibility Thaze)

grass or alfalfa to a row crop, a large amount of PAN
is mineralized during the first 6 months following till-
age. Tillage aerates the soil and breaks up soil aggre-
gates that protect organic N from soil biota. Lower
rates of PAN addition are required for most row crops
following plow-down of a perennial grass sod. When
grass sod is plowed down in the fall, a substantial
amount of N is lost over the winter through leaching.

Supply only a portion of crop N need
from manure

One of the most efficient N management strategies
for row crops is to supply only 50 to 70 percent of
planned crop N need with manure. Then, side-dress
with N fertilizer at midseason if needed (based on soil
nitrate test results). This practice improves crop N
utilization by:

* Supplying PAN when the crop needs it

* Minimizing the accumulation of PAN at the end
of the growing season

¢ Allowing some margin for error in estimating
PAN release from manure

Because less manure is applied, this practice will
also reduce accumulation of manure P and K in soil.
See OSU Extension publication EM 8832 (listed in
“For More Information”) to learn how to collect and
interpret data from a midseason soil nitrate test.

Questions and Answers

Is the calculation method used for PAN in this
publication different from that used in the
“Organic Fertilizer Calculator’?

The Organic Fertilizer Calculator {OSU Extension
publication EM 8936-E) is primarily designed to
assist organic farmers who are purchasing manure or
other organic fertilizers. The Calculator provides an
estimate of first-season N availability, assuming all of
the manure NH,-N is retained after application. The
Calculator is based on a linear regression equation
(generated from local research) between manure total
N (organic + ammonium-N) and first-season PAN.

Because the Calculator uses a different approach to
PAN estimates, the PAN values from the Calculator
and from this publication are not directly comparable.
PAN estimates from this publication’s Worksheet and
from the Organic Fertilizer Calculator are most simi-
lar for manures that contain mostly organic N.



Should denitrification loss estimates be included in
N budgets for manure utilization?

The denitrification process (Figure 1, page 3)
requires:
= Anaerobic soil conditions (lack of oxygen)
* Microbial activity
« Soil nitrogen in the nitrate form

Research conducted west of the Cascades has dem-
onstrated that N loss via denitrification is typically
less than 10 percent of N applied. Nitrate-N loss in
the fall and winter is caused mainly by leaching. In
spring, denitrification is limited by low concentrations
of scil nitrate. In western Oregon and Washington,
denitrification loss is not necessarily related to soil
drainage class because seasonal high water tables usu-
ally occur in winter and spring when soil nitrate-N 1s
low (e.g., it has already been leached out).

Because the amount of PAN lost by denitrifica-
tion is generaily smali relative to other processes that
affect PAN (timing and rate of manure application,
NH_-N retained at application, organic-N mineralized,
nitrate-N leached) it is ignored in the Worksheet.

What can be done to conserve N on a whole-farm
basis?

Much of the N lost from manure occurs prior to
field application. An N-efficient whole-farm system
includes:

» Feeding practices that maximize animal utilization
of N

e Minimizing N loss in the barn

¢  Minimizing N loss in manure storage

Resources for improving whole-farm N utilization
are available from the Livestock Poultry Environmen-
tal Stewardship program at: www.lpes.org

If manure is applied in fall, does it count as
manure applied “this year” in the Worksheet?

The Worksheet allows you to define a “year”
any way you wish. If you apply manure in the fall
to perennial grasses, you may want to begin your
“manure application year” after the last forage cut in
the fall, since this manure N will be utilized by grass
the following spring.

For crops other than perennial grasses, it is best to
avoid fall application of manure because crop N utili-
zation is low (Table 4, page 15). Most of the first-year
PAN is lost from manure applied in the fall when crop
N utilization is “low” or “very low” (Table 4).

Is the Worksheet a nitrogen budget or nitrogen
recommendation?

The Worksheet provided in this publication is not
a complete nitrogen budget or recommendation. The
Worksheet focuses only on N supplied by manure
application. A nitrogen recommendation considers
other factors, including:

* N uptake/removal by crops

» N supplied from other sources (irrigation water,
fertilizer, legumes)

» Typical mineralization rate for soil organic matter
(unmanured soil)
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Conversion Factors

Nutrient concentrations in manure can be expressed
in different units or in different chemical forms. Use
the unit conversion table on the next page to convert
laboratory analysis units to field application units.

Carefully examine your laboratory report to determine
whether nutrient concentration is expressed on an

“as-is” basis (moist manure) or on a dry matter basis
{no moisture).

Table 5. Conversion factors. To convert from units in column 2 (blue) to those in column 5 (orange), multiply by the con-
version factor in column 4. To convert from units in column 5 to units in column 2, divide by the conversion factor. For

example, to convert P205 to P, divide by 2.29.

Measurement | Unit Symbol Multiply by | To obtain Symbol
Volume acre-inch ac-in 27000 gallon gal
gallon gal 8.35 pound Ib
Concentration | parts per million ppm or mg/kg | 0.002 pounditon Ib/t
parts per million ppm or mg/L 0.00835 pound/1,008 gallon | |b/1,000 gal
parts per million ppm or mg/L 0.227 pound/acre-inch Ibfac-in
percent % 20 poundfton Ibst
percent % 83.5 pound/1,000 gallon | 1b/1,000 gal
percent % 2,266 pound/acre-ineh Ib/ac-in
percent % 10,000 parts per million ppm
pound/1,000 galion 1b/1000 gal 27 pound/acre-inch Ib/ac-in
Dry or wet percent dry matter (total solids) | % DM 0.01 solids fraction DM
percent moisture % moisture 0.01 moisture fraction MF
manure, dry wt. basis 100/{%DM) | manure, “as-is”
basis
Nutrients phosphorus P 229 phosphate PO
potassium K 1.20 potash K,0
nitrogen in nitrate form NO;-N 1 nitrogen N
nitrogen in ammonium form NH,-N 1 nitrogen
nitrogen in organic form org-N 1 nitrogen N
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For More Information

OSU Extension publications -
Manure management

Bary, A.L, C.G. Cogger, and D.M. Sullivan. 2000.
Fertilizing with Manure. PNW 533.

Downing T., D. Sullivan, J. Hart, and M. Gamroth.
2007. Manure Application Rates for Forage Pro-
duction. EM 8585-E.

Laboratories

Hart, J. 2006. Laboratories Serving Oregon: Soil,

Wartes, Plent Tissue, and Feed Analysis. TM 8677.

Tracking nutrients on the farm

Downing, T. 2000. Calculating Dairy Manure Nutri-

ent Appiication Rates. EM 8768,

Gamroth, M., T. Downing, and P. French. 2006.
Feed Management: A Tool for Balancing Nutri-
ents on Dairies and Other Livestock Operations.
EM 8913-E.

Marx, E.S., N.W. Christensen, J. Hart, M. Gangwer,
C.G. Cogger, and A.l. Bary. 1997. Nutrient Man-
agement for Dairy Production: The Pre-sidedress
Soil Nitrate Test (PSNT) for Western Oregon and
Western Washington. EM 8650.

Sullivan, D.M. and C.G. Cogger. 2003. Post-harvest
Soil Nitrate Testing for Manured Cropping Sys-
tems West of the Cascades. EM 8832.

Sullivan, D.M., C.G. Cogger, and A.l. Bary. 1997,
Date, Rate, and Place: the Field Book for Dairy
Manure Applicators. PNW 5006.

Sullivan, D.M and R.G. Stevens. 2003. Agricultural
Phosphorus Management Using the Oregon/
Washingron Phosphorus Indexes. EM 8848-E.

Additional Extension publications on manure and

nutrient management are available at http://extension.

oregonstate.edu/catalog/

Other resources
On-Farm quick tests for manure

Chadwick, D.R., S.K.E. Brookman, J. Williams,
K.A. Smith, B.J. Chambers, .M. Scotford, and
T.R. Cumby. 2004. On-Farm Quick Tests for
Manure. In: Advanced Silage Corn Management.
http://www.farmwest.com

-

Manure application methods to reduce
ammonia loss

Bittman, S. and C.G. Kowalenko, eds. 2004,
Advanced Silage Corn Management: a Produc-
tion Guide for Coastal British Columbia and the
Pacific Northwest. Pacific Field Corn Association,
Agassiz, BC.

Effects of weather and direct application methods

on ammonia loss

An online calculator, Ammonia Loss from Applied
Slurry Manure, is available at www.farmwest.com

Organic fertilizer calculator

Andrews, N. and J. Foster. 2007. Organic Fertilizer
Calculator: A Tool for Comparing the Cost, Nutri-
ent Value, and Nitrogen Availability of Organic
Materials. Oregon State University Extension
Service publication EM 8936-E, available at
htip://smallfarms.oregonstate.edu/
organic-fertilizer-calculator

Whole-farm nutrient management

Livestock and Poultry Environmental Stewardship
Curriculum, available at http://www.lpes.org

National Livestock and Poultry Environmental Learn-
ing Center, available online at http://lpe.unl.edu
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Research references

The references listed below were consulted by the
author in preparation of this publication. Much of the
field research cited below was conducted in western
Oregon, Washington, and British Columbia (the target
region for this publication). Where local research
was not available, best professional judgment was
used to select applicable research from other regions.
To determine the rationale behind existing Exten-
sion recommendations, the author also interviewed
authors of state Extension publications that utilize a
similar calculation method for PAN (PAN = NH-N
retained at application + organic N mineralized after
application).

Extension estimates of PAN from manure

Beegle, D. 2007. Manure nutrient availability, Table 1.2-15.
Factors for calculating nitrogen availability. In: Penn State
Agronomy Guide 2007-08. http://agguide.agronomy.psu.edu/
cm/pdf/table1-2-15.pdf

Chang A, ed. 2005. Managing Dairy Manure in the Central
Valley of California. Univ. Calif, Div. of Agric. and Nat. Res.
Comm. of Experts on Dairy Manure Mgmt.
http://groundwater.ucdavis.edu/Publications/
uc-committee-of -experts-final-report%202006.pdf

Jokela, B. 2004. Nutrient credits from manure. In: Nusrient
Recommendations for Field Crops in Vermont. BR 1390,
p. 11-15. University of Vermont, Burlington, VT.

Jokela, W.E. and D. Cété. 1994. Options for direct incorporation
of liquid manure. In: Liguid Manure Application Systems:
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What's in this publication?

This publication describes the use of post-
harvest soil nitrate testing as a tool for assess-
ment of nitrogen {(N) management in
manured cropping systems west of the Cas-
cade Mountains in Oregon, Washington, and
south coastal British Columbia.

The first section of this publication gives
general information on the test and is
designed for use by growers and dairy opera-
tors. This section gives a brief introduction to
soil sampling, but does not provide all of the
technical details. The focus is on how to use
the post-harvest test to improve nutrient
management. This section describes:

¢ What the post-harvest test measures

¢ How to collect soil samples

@ Units used in soil nitrate testing

4 How (o interpret soil nitrate test results for

grass and silage corn crops

In addition, background information
explains the rationale for the test:
4 How to use the post-harvest test as a
management tool {page 3)

@ Crop and soil response to excess plant-
available N (page 4)

Dan M. Sullivan, Extension soil scientist, Oregon
State University, and Craig G. Cogger, Extension
soil scientist, Washington State University.



The second section of this publication is
designed primarily for use by conservation
planners and other agricultural professionals
working with farmers to implement nutrient
management plans. This section is also
designed for dairy operators who do their own
soil sampling. This section includes detailed
suggestions for the following:

# Collecting, preserving, and analyzing the
soil sample

@ Developing a long-term soil sampling plan

The post-harvest test
and how to use it

What the post-harvest
test measures

The post-harvest soil nitrate test measures
the quantity of plant-available nitrogen
present in the nitrate form in the surface foot
of soil in the late summer or early fall. The
test measures nitrate-N not utilized by the
recently harvested crop. Because crops differ
in their ability to remove nitrate-N from the
soil, test interpretation is crop-specific.

The test looks backward in time. It evalu-
ates the balance between N supply and crop
uptake for the crops produced during the
summer. Nitrate-N accumulates in the soil
when more plant-available N is supplied than
can be utilized by the summer crop (see
“Crop and soil response to excess plant-
available N,” page 4).

Use the post-harvest test to:
 Get a general idea of balance between N

supply from manure and other sources and

crop N demand

@ Identify imbalances in N supply among
fields on a farm

# Identify fields that may respond to changes
in timing or amount of manure application
or other agronomic practices

-~

Soil sampling protocols
Sampling depth

Sample the 0- to 12-inch depth for the
post-harvest test. This shallow sampling
depth is a good predictor of nitrate in the rest '
of the soil profile when (1) in-season irriga-
tion is not excessive, and (2) samples are
taken prior to heavy rains in the fall.

Composite soil sample

Collect a composite soil sample consisting
of a mixture of 15 to 30 soil cores from each
field or management unit. See “Collecting,
preserving, and analyzing the soil sample”
(page 9) for detailed sampling instructions
and suggestions for special situations.

What fields to sample

In general, it is not necessary to sample
every field on a farm every year. Consult with
your farm advisor to determine any regulatory
requirements for sampling frequency. We
recommend that you sample selected fields
that represent typical manure and crop
management practices each year to track
long-term trends in post-harvest soil nitrate
values. See “Developing a sampling plan”
(page 11) for more information.

When to sample

In general, samples for the post-harvest
test should be collected as soon as possible
after a crop harvest. Avoid sampling a field
that has had manure application within the
past 30 days.

Samples must be taken before heavy fall
rains move nitrate below the 12-inch depth.
Because the timing of fall rainfall is unpre-
dictable, the best strategy is to sample fields
before October 1 whenever possible.

Collect samples from medium- to fine-
textured soils (loams, clay loams, and clays)
prior to 5 inches of cumulative fall rainfall.
Sandy soils (sand, loamy sand, or sandy loam
soil texture) have lower water-holding
capacities and should be sampled prior to

continues on page 5




How to use the post-harvest test as a management tool

Sampling depth and timing are critical.
Interpretation tables for this test apply only to
samples taken to a 12-inch depth. Surface soil
(0 to 12 inches) typically contains the highest
nitrate-N levels and requires the least time and
effort for sample collection. Samples must be
taken before heavy fall rains move nitrate below
the 12-inch depth. The target sampling period
generally is August 15 to October 15.

To get the most value from this test, it is
important to understand:

@ How the test fits into an overall nutrient
management program

# Limitations to interpretation of test results

@ How not to use the test

Using the test as part of a nutrient
management program

The post-harvest test is but one measure of
success in nutrient management. Post-harvest
nitrate test data should be assessed in the
context of the current N management plan and
records of manure application. Successful N
management involves a number of components,
including:
@ Assessing crop N needs

4 Planning manure application to meet crop N
needs

¢ Applying manure according to the plan

@ Recording manure application amount and
estimated plant-available N amount

4 Measuring crop yield and N content

4 Monitoring success of the plan

All components of the nutrient management
system should be evaluated together.

Limitations to test results
Interpretive values for post-harvest soil
nitrate are:

4 Calibrated only for high-rainfall portions of
the Pacific Northwest (west of the Cascades).
Extrapolation to other environmenits is not
recommended.

4 Provided only for com silage and grass hay/
silage crops. Field research has been used as
the basis for interpretive levels for these crops.
Applicable research data are not available for
other crops to determine post-harvest nitrate-
N levels associated with good crop and
nutrient management practices. However, the
test may be used for relative comparisons
among fields planted to another crop
(e.g., comparisons among grass pasture fields).

¢ Based on the assumption that summer irriga-
tion is less than, or close to, evapotranspira-
tion to ensure that significant nitrate leaching
does not occur before the fall test.

@ Designed for fields with a history of applied
manure (mote than 3 consecutive years of
regular manure application). Lower post-
harvest soil nitrate test values are artainable
where only fertilizer N is used, or where
manure is applied infrequently.

4 Based on good management of the crop and
normal yields. Crop moisture stress, insect
damage, or plant disease will reduce crop yield
and crop uptake of nitrogen, thus increasing
post-harvest soil nitrate test levels.

How not to use the post-harvest test
The test will not:

# Detect a shortage of plant-available nitrogen
for crop production. Continual mineralization
of nitrogen {conversion of organic N forms to
plant-available N forms in the soil) can
provide enough plant-available nitrogen for a
crop without accumulation of nitrate-N in
soil.

@ Determine the source(s) of excess plant-
available N. Sources of N may include
manure slurry, lagoon water, fertilizer, sail
organic matter, or previous crop residues,

# Predict crop response to fall manure or N
fertilizer applications. The test does not
predict the amount of plant-available N that
will be mineralized from soil organic matter or
crop residues in the fall.




Crop and soil response to excess plant-available N

Crop response ta applied N. Crop N uptake
is controlled by the environment, crop N uptake
potential, and management. Crops respond to
plant-available nitrogen supply (ammonium +
nitrate-N) by the law of diminishing retumns
(Figure 1). Without added N, some crop yield is
produced from N supplied by soil organic matter,
residual plant-available N, and other non-
fertilizer sources (e.g., mineralization of crop
tesidues). Additional N supplied ftorn tmanure or
fertilizer increases crop yield until site yield
potential is reached.

The application rate of manure or N fertilizer
needed to reach near-maximum yield is termed
the agronomic rate. Rather than a single agro-
nomic rate, the crop response to N is best
described as an agronomic rate range (Figure 1).
The agronomic rate range concept allows for
variability in crop performance among years and
for crop uptake of N beyond the yield maximum
(increased protein).

Post-harvest soil nitrate test measures
nitrate-N not used by the crop. At excessive
plant-available N supply levels, crop yield and
crop N uptake do not respond to further N
additions. The extra soil N not used by the crop
accumulates as nitrate-N.

Elevated post-harvest soil nitrate-N concen-
trations are an indicator of one or mote of the
following: (1) excess plant-available N,

(2) N supplied too late in the season for crop
utilization, or (3) poor crop growing conditions
due to insect infestation, moisture/heat stress,
plant disease, or other cultural problems. If crop
yields are acceptable and crop protein is at
typical levels, then the most likely explanation is
that plant-available N was supplied in excess of
crop needs,

Because grass is more efficient than corn at
N uptake, target post-harvest soil nitrate levels
given in this publication are lower for grass
than for corn. There are two key reasons that
grass is more efficient than com in N removal.
# Grass has a greater capacity to take up N

supplied in excess of that needed for maxi-
mum yield. After enough N has been supplied

for maximum yield, grass protein content
increases in response to increased N supply.
With grass, soil nitrate increases only when
the available N supply exceeds that required
to produce near-maximum protein. Corn does
not take up additional N after the maximum
yield is reached. Com silage protein does not
increase much in response to excess N supply.

€ Grass utilizes N mineralized late in the grow-
ing season more efficiently. Grass managed for
silage or hay continues to take up N until
harvest. Corn grown for silage completes its N
uptake approximately 4 weeks before harvest.
Some of the soil nitrate measured after corn
harvest is produced by mineralization of soil
organic N to available forms during the final
weeks of the growing season.

\ Grass yieldi
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Figure 1.—Crop yield and soil nitrate response to
increased N supply. Agronomic rate range = range
of N supplied from all sources that results in near-
maximum crop yield with acceptable post-harvest
nitrate accumulation. Above the agronomic rate
range, excess N accumulates as nitrate in soil.
More nitrate accumulates in the agronomic rate
range with com {b) than with grass (a).




Table 1.—Average calendar date when cumulative rainfall (after September 1) reaches

5 inches west of the Cascades.”

Calendar date to reach specified cumulative rainfall

Cumulative Lynden (WA)
rainfall after Medford Salem Tillamook Coupeville Centralia Abbotsford Agassiz Comox
Sept. 1 (OR)  (OR) (OR) (WA) (WA) (BC) (BC) (BC)
(inches)
3 10Nov 20Q0ct 26 Sep 31 Oct 8 Oct 1 Oct 268ep 100ct
5 29Nov 1Nov 8 Oct 24 Nov 23 Oct 15 Oct 9Q0ct 250ct
7 16 Dec 13Nov 180Qct 15 Dec 4 Nov 27 Oct 190ct 6 Nov

climate_normalsfindex_e.cfm).

*Average daily precipitation data for many other locations is available at: Western Regional Climate
Center (htrp://wrce.dri.edu) or Environment Canada (http://www.msc-smc.ec.gc.cafclimate/

3 inches of cumulative fall rainfall. The
starting date for calculating cumulative fall
rainfall is September 1. Include inches of
irrigation water applied after September 1 in
your estimate of cumulative rainfall.

Table 1 shows the average calendar date
when cumulative fall rainfall (after Septem-
ber 1) reaches 5 inches at a variety of loca-
tions. For most locations, sampling prior to
October 15 is acceptable in an average year.
In high rainfall areas (coastal areas and the
Cascade foothills), plan to sample earlier. A
late October sampling date usually is accept-
able in lower rainfall areas of southern
Oregon, the Puget Sound islands, Olympic
Peninsula, or Vancouver Island.

Units used in soil nitrate testing
In this publication, interpretation of a

post-harvest soil nitrate test (Tables 3 and 4)
is based on units of parts per million (ppm).
Some labs report soil test nitrate-N in units
of Ib/acre by assuming a standard value for
soil bulk density. If the lab reports nitrate-N
results in pounds per acre, ask them to pro-
vide a conversion factor to express data in
units of ppm. The conversion factor assumed
by laboratories usually is between 3 and 4,
because 1 acre-foot of dry soil usually weighs

Table Z.—Units used to report soil

nitrate analyses.

Equivalent
Name Interpretation  units
nitrate-N N present in mg/kg or
orNO,-N the nitrate ppm
form, soil dry (dry weight
weight basis basis)

about 3.5 million pounds (3.5 1b per acre-foot
=1 ppm).

Interpreting soil nitrate test results
Data quality and variability

The first step in evaluating your soil
nitrate data is to verify data quality. Deter-
mine whether the sample collection method,
timing of sample collection, sample preserva-
tion, and laboratory analysis methods are
acceptable. Reject data that did not result
from reasonable protocols. For example,
Tables 3 and 4 should not be used for soil
samples collected in November after heavy
fall rains.

Make sure that you understand the units
used to report test results. See Table 2 for an
explanation of units found in soil test reports.




Response of post-harvest soil test N
to changes in management

Success in N management is indicated by
long-term trends in post-harvest soil nitrate
(at least 3 to 5 years). Because of the large
pool of readily mineralizable N in manured
soils, fall soil nitrate values may not decline
for 3 to 5 years in response to improved
management. For multiyear comparisons,
sampling methods and timing must be
consistent.

Sutme puitivis of a crop rotation will have
higher fall nitrate values because of rapid N
mineralization stimulated by tillage or incor-
poration of crop residues. For example, soil
nitrate concentrations typically are high,
regardless of overall N management, aftera
perennial grass sod is plowed down and
reseeded.

Reductions in fall soil N are most likely to
be measured when (1) commercial N fertil-
izer amounts are reduced or eliminated,

(2) cropping systems that maximize N
removal in late summer and fall (August to
October) are used, and (3) manure or N
application is eliminated after August 1. It is
more difficult to attain post-harvest soil
nitrate-N values of less than 20 ppm for corn
than for grass (see “Crop and soil response to
excess plant-available N,” page 4).

Interpretation for individual fields
Interpretations of soil test nitrate-N should

be made first at the field level. You may be

able to discover a probable cause for differ-
ences in test values among fields. Questions
to ask include:

@ Are relationships present between known
management factors (e.g., manure applica-
tion rate or timing, crop yield and quality,
irrigation frequency, distance to the barn)
and soil test values?

4 Is a large amount of variation present
between fields? Is there a logical explana-
tion for unusual values?

# Are values for grass and com fields similar?

™

Annual averages across grass
and corn crops

After looking at test values for individual
fields, it may be useful to look at averages
across all grass or corn fields. You may want
to calculate averages only for fields under
similar management.

Average nitrate-N test values are most
useful for consideration of changes in whole
farm nutrient management. Tables 3 and 4
present interpretive information separately
for grass and corn ficlds,

If a few fields have unusual test values, you
may be justified in excluding those fields
from an average. Although you may want to
exclude unusually high test values from the
farm average, you definitely should evaluate
those fields further to determine the probable
cause of the high soil test values. The unusu-
ally high test values may reflect the need for
management changes or may reflect a soil
sampling or analytical error.

Using the interpretive tables
(Tables 3 and 4)

Interpretations and management sugges-
tions given in Tables 3 and 4 (pages 7-8) are
general in nature and should serve as only
one portion of a nutrient management plan
evaluation. Some of the management sugges-
tions can be implemented for individual
fields, while others need to be implemented
on a whole farm basis.

Remember not to focus solely on post-
harvest nitrate-N in evaluating N manage-
ment. Include other important aspects of N
management in your evaluation, such as
success in following a plan for manure appli-
cation, calibration of manure application
equipment, maintaining good manure appli-
cation records, and effective irrigation
management.




Table 3.—Silage corn. Suggested interpretation for post-harvest soil nitrate-N

(0- to 12-inch depth).*

If post-harvest nitrate-N is less than 20 ppm (less than approximately 70 Ib N per
acre)

# Continue present N management.

If post-harvest nitrate-N is 20 to 45 ppm (approximately 70 to 160 Ib N per acre)

@ Reduce or eliminate sidedress N fertilizer application. Use the pre-sidedress nitrate test

(PSNT). Apply sidedress N only when PSNT indicates a need.
4 Reduce lagoon water application after August 1.

.

@ Keep records to document crop yield, dry matter, and crop N removal. Total applied
manure-N + fertilizer-N should be less than 125 percent of documented crop N
removal.

4 Reduce manure application on fields where corn follows grass sod plow-down.
# Plan to reduce manure-N application by 10 to 25 percent.
4 Improve whole farm N balance.

If post-harvest nitrate-N is greater than 45 ppm (greater than approximately 160 Ib N
per acre)

4 Apply only starter N (20 to 40 1b Nfacre at planting).

@ Plan not to sidedress N fertilizer in June. Apply sidedress N only when PSNT indicates
a need.

4 Eliminate lagoon water application after August 1.

4 Keep records to document crop yield, dry matter, and crop N removal. Apply manure N
at a rate less than or equal to crop N removal (approximately 200 Ib total N per acre).

4 Eliminate manure application on a few fields or a few strips within a field next year to
determine the contribution of mineralized N vs. current-season application of manure.

@ Plan to reduce manure-N application by 25 to 40 percent.

# Consult experts to improve whole farm nutrient balance.

*The post-harvest test values listed above are for the end of a growing season. Management
changes (if needed) should be implemented in future years. Interpretive values assume
near-optimum crop yields. If yield is below average, improve agronomic practices to
increase crop yield and crop N uptake.




Table 4.—Grass for Ly or sitage. Suggested interpretation for post-harvest soil nitrate-N

(0- to 12-inch depth).

If post-harvest nitrate-N is less than 15 ppm (less than approximately 55 Ib N per
acre)

@ Continue present N management.

If post-harvest nitrate-N is 15 to 30 ppm (approximately 55 to 105 Ib N/acre)

4 Apply manure earlier in the growing season.

# Keep records to document crop yield, dry matter, and crop N removal. Total applied
manure-N + fertilizer-N should be less than 125 percent of documented crop N
removal.

4 Check protein levels in forage. Grass crude protein greater than 21 percent is associ-
ated with increased potential for nitrate toxicity to cows.

4 Plan to reduce manure-N application by 10 to 25 percent.
4 Improve whole farm nutrient balance.

1f post-harvest nitrate-N is greater than 30 ppm N (greater than approximately
105 1b Nfacre)

# Apply manure earlier in the growing season. Reduce manure application after
August 1.

4 Keep records to document crop yield, dry matter, and crop N removal. Total
manure-N + fertilizer-N should be less than or equal to crop N removal. Even if
calculated crop removal exceeds 400 b N per acre, apply manure-N + fertilizer-N
not to exceed 400 Ib N per acre per year.

4 Consider reseeding or interseeding if grass yield is limited by poor stand or undesir-
able species.

@ Check protein levels in forage. Grass crude protein greater than 21 percent is associ-
ated with increased potential for nitrate toxicity to cows.

4 Plan to reduce manure-N application by 25 to 40 percent.

4 Consult experts to improve whole farm nutrient balance and reduce danger of nitrate
toxicity to cows.

*The post-harvest test values listed above are for the end of a growing season. Manage-
ment changes (if needed) should be implemented in future years. Interpretive values
assume near-optimum crop yields. If yield is below average, improve agronomic prac-
tices to increase crop yield and crop N uptake.




Detailed suggestions for soil
sampling and planning

Collecting, preserving, and
analyzing the soil sample

Tools for field sampling

Collect a sample that is representative of
the entire sampling depth. For example, a
representative sample for a 0- to 12-inch
depth has the same amount of soil from
the soil surface (0 to 6 inches) and from
the bottom of the sampling depth (6 to
12 inches).

Always use a tool specifically designed for
soil sampling. Don’t use a shovel, because the
samples won’t be uniform with depth. Tools
for soil sampling often are called soil probes
or augers. There are several kinds available.

Push probes are tubes that you push into
the soil. They have a T-shaped handle
attached to a cylindrical tube (about 1 inch
diameter) with a beveled tip. The tube
collects a cylinder, or “core,” of soil. Push
probes work well in soft, uncompacted soils.

Hammer probes are designed for hard or
compacted soils. They have a sliding weight
(hammer) instead of a T-handle to drive the
probe into soil.

Soil test consultants often use hydraulic
probes mounted on a tractor or pickup to
sample soils. These reduce the time and effort
of sampling in hard soils. Gravelly and rocky
soils are difficult to sample. A hydraulic
probe with a rotating auger can sample some
gravelly soils.

A mud auger or bucket auger is the best
tool for hand-sampling at sites that are
difficult to sample with push probes. Use an
auger for compacted, muddy, rocky, or dry
soils. Augers can be purchased from several
manufacturers. A 2- to 4-inch diameter mud
auger (open-sided) works best for most
situations because it is easy to remove the
sample from the bucket. Use a larger

diameter auger for soils with large rocks.
Augers sample a 4- to 6-inch depth. You will
need to take several bites from the same hole
to sample to 12-inch depth. You will collect a
larger sample volume, about 5 to 10 times
that collected with a push tube. Because of
the extra effort required for auger sampling,
use this method only if other sampling
methods are difficult or impossible.

Field sampling protocol "
Plan ahead. Use field maps and soil maps
to divide the farm into different management

units. A management unit is usually a field,
but you may want to subdivide a large field if
sections can be managed separately for
nutrient application. The simplest approach
is to collect a composite sample from the
entire management unit. You may choose to
restrict sampling to the dominant soil type if
the management unit has soils that differ
markedly in visual appearance (soil color,
texture, organic matter).

Alternatively, you can restrict your sam-
pling to a representative area (usually about
an acre in size) within the management unit.
Choosing a representative area within the
field where manure application rate, timing,
and uniformity are well documented is
essential. If you use the “representative area”
sampling approach, record the sampling
location using a GPS receiver or record the
distance from a fixed location (e.g.,
fenceline).

Avoid large buffer zones that are some-
times present adjacent to water bodies or
roads, especially with big gun manure appli-
cators. Avoid small atypical areas such as:

€ Swales

@ Very rocky or shallow soil (less than
12 inches deep)

@ Site of an old manure pile or a feeding,
watering, or resting area for livestock

¢ Abandoned field roads
@ Field edges




Collect 15 to 30 soil cores from each
management unit or representative sampling
area with a push probe or similar tool. If you
use an auger, 10 holes per management unit
or zone is sufficient.

Choose sampling locations in a zigzag
pattern across the field. Your general route of
travel should be across rows, rather than
down one row in the field. Make sure you
sample within the part of the field where
manure is routinely applied. For grazed
pasturcs, choosc sampling locations that have
average crop growth and productive forage
species.

Scrape away loose crop residues or manure
present on the soil surface. Sample only the
soil. Including the accumulated organic
debris from the soil surface in the soil sample
will increase variability in test results.

Once you are satisfied with a sampling
strategy, repeat the same procedure each year.
This will increase the validity of year-to-year
comparisons of results. ‘

Obtaining a representative sample from
fields where manure has been injected into
soil or placed in bands on the soil surface is
difficult. The depth of manure injection, the
width of injection zone, and the spacing
between bands depend on equipment, soil,
and the applicator. Some injection equip-
ment can place manure below the 12-inch
sampling depth used for the post-harvest
nitrate test. Manure may be injected or
banded more than one time per year, with
several orientations in a field (e.g., north-
south or east—west). Because of the added
variability associated with manure injection
or banding, plan to collect a larger number of
soil cores to obtain a representative compos-
ite sample.

Sample handling

Mixing. If it is not too hard to break up
the soil cores, break them, mix them all
together, and homogenize thoroughly. Take a
1-cup subsample for shipment to the lab. If

the soil cores are too hard to break apart,
send the entire sample to the lab, where they
can pass the sample through a mechanical
grinder. Check with the lab to make sure
they will grind and mix the entire sample
before subsampling.

Preservation. Soils kept moist and warm
continue to accumulate nitrate via biological
activity after sampling. The simplest way to
limit biological activity is to cool the soil
after collection. Put the samples in plastic
bage and place them in a cooler on ice while
still in the field. Refrigerate them when you
return from the field. Freeze the samples if
they will be held longer than 48 hours before
analysis.

Shipment. Keep the samples refrigerated or
frozen until you deliver them to the lab.
Contact the lab before you sample, so they
will be prepared to receive the samples. Use a
shipping method that will get the samples to
the lab within 48 hours. You may want to
freeze the samples before shipping to make
sure they remain cool in transit.

Working with an analytical laboratory
Choose a laboratory that has experience
with agricultural samples. Ask if they partici-

pate in the North American Proficiency
Testing Program or a similar quality assurance
program for agricultural testing labs. Find out
what extraction and analytical procedures
they use. Procedures should be consistent
with those recommended for the western
states (Gavlak et al., 1994).

Labs may use one of several colorimetric
(color-based) lab procedures or they may use
an electrode method to measure nitrate.
Sample comparisons have shown that the
colorimetric procedures usually are more
precise than the electrode method.

Some testing labs also have sampling and
consulting services. This can be convenient
for people who have little experience in
sampling or need help with sampling.




Find out how the lab reports soil test data.
Standard units for soil nitrate-N are parts per
million (ppm, Table 2). If you aren’t familiar
with the lab, it’s a good idea to obtain a copy
of a sample laboratory report.

Because you will use sample results to
compare post-harvest soil nitrate across years,
laboratory consistency over time is a major
issue. A standard reference sample (soil
sample with known concentration of nitrate)
can help you assess laboratory variability.
Consider submitting a standard reference
sample (approximately 50 to 100 g dry
weight) with a nitrate-N concentration of
20 to 45 ppm with each batch of soil samples.
Keep track of test results for the standard
reference sample over time. If you note a
major error in the nitrate concentration
reported for the standard reference sample,
then the test data is questionable.

Standard reference samples are available
from the North American Proficiency Test-
ing Program (see “For more information,”
page 15). Standard reference samples must be
dried, ground, and thoroughly mixed.

We do not recommend that you split a
field sample to check laboratory consistency.
The one-time nature of such comparisons,
the uncertainty of obtaining a homogeneous
sample, and the uncertainty of sample preser-
vation in-transit to the lab limit the interpre-
tation of split-sample data.

Developing a sampling plan
Nutrient management plans can be volun-
tary, required by regulatory agencies, or a part
of an agreement with a conservation plan-
ning agency (e.g., Natural Resources Conser-
vation Service or conservation district). If
your nutrient management plan is not volun-
tary, consult the agency that supervises your
nutrient management plan to determine
whether they have specific requirements for
how often fields must/should be sampled.

Suggestions given here for sampling fre-
quency are general in nature and are not
intended to serve as policy for any agency.

Representative fields
for long-term monitoring

Representative fields are fields that you
sample every year to track trends in sample
values over time. Select fields that represent
typical management practices. Criteria that
can be used to choose representative fields
include: (1) records or estimates of annual
manure application rate, (2) number of years
of continuous manure application, (3) soil
test values for P and K. On dairies where P
and K fertilizers are not routinely applied, soil
test values above 75 ppm P (Bray P1 method)
and 400 ppm K (ammonium acetate method)
usually reflect substantial manure application
in the past.

Sample the representative fields every year
to assess trends over time. If you grow com
silage and perennial grass forage, plan to
sample at least four grass fields and four corn
fields each year. At a small dairy (fewer than
four fields), sample all fields each year.

Other fields

Periodically, you will need to evaluate the
fields not designated as “representative”
fields. Consider sampling all fields every
3 years. Compare whole farm soil data to
representative field data.

If you have only a few fields with elevated
soil test N, then focus management on those
fields. If all fields on the farm give similar test
data, then focus your N management efforts
at the whole farm level. If representative
fields consistently have test values of less
than 15 ppm (grass) or less than 20 ppm
(corn) over a 3-year period, and all other
fields sampled have similar test values, con-
sider reducing the number of post-harvest soil
nitrate tests.
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Sampling priority

Prioritize fields for fall sampling ahead of
time so that you get high-priority fields
sampled at an appropriate time. Highest
priority should be given to representative
fields used to track long-term trends. Fields
with high manure application rates or
elevated soil test N the previous year should
also have a high priority.

Corn fields can be sampled for soil nitrate
in June (PSNT, pre-sidedress nitrate test) or
in the fall (post-harvest teat deseribed in this
publication). You will get the most manage-
ment information by sampling your high-
priority representative corn fields both in
June (PSNT) and after harvest. You also may
want to sample fields with PSNT values
greater than 45 ppm nitrate-N again in the
fall.

For other corn fields where only one soil
test per year is planned, we recommend using
the PSNT in preference to the post-harvest
soil nitrate test. The PSNT is preferred
because test results are applicable to
in-season N management. Growers can save
money and reduce post-harvest nitrate by
omitting sidedress N fertilizer application on
fields where sufficient soil nitrate-N is
present in June.

Sampling corn fields at PSNT time also
will reduce the number of post-harvest
samples that need to be collected during the
short interval between harvest and the end of
the fall sampling window (approximately
QOctober 15). If you miss a planned fall sam-
pling on a com field, consider sampling next
year using the PSNT.

Grass fields are best sampled in the fall,
using the protocols described in this publica-
tion. Think carefully about the best way to
achieve consistent timing of sample collec-
tion for your fields. The timing of manure
application and the timing of grass harvest
are key variables to consider.

Samples collected shortly after manure
application are not a good indicator of the

balance between N supply and crop N
demand over the entire growing season. If
manure is applied late in the year, postpone
soil sampling until after a fall grass harvest.
Wait at least 30 days after a late-season
manure application before sampling. Sam-
pling need not be postponed until after the
last manure application or until after the last
grass harvest in the fall.

Questions and answers

Why is it difficult to achieve post-harvest
nitrate-N less than 15 to 20 ppm with
organic sources such as manure?

First, the timing and rate of application for
organic sources is less flexible than for fertil-
izer N. Second, environmental processes that
control the quantity and timing of N avail-
ability from organic sources are difficult to
manage. The biggest factors controlling N
availability are soil temperature and moisture.
The timing of crop N uptake usually does not
match the timing of N supplied from manure
and other organic sources. Soil temperature
and moisture often support continued release
of available N after crop N uptake is
complete.

Is there a relationship between soil
organic matter content and potential N
mineralization?

Research west of the Cascades has demon-
strated a lack of correlation between soil
organic matter content and N mineralization
potential for soils having 3 to 8 percent
organic matter. The active fraction of soil
organic matter that controls annual N miner-
alization rates is a small proportion of total
organic matter (usually less than 10 percent
of total). Recent site management affects soil
N mineralization potential; it does not have
much effect on soil organic matter content.
Because most soil total N is contained in soil
organic matter, soil total N is also an unreli-
able indicator of mineralization potential.
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What other soil tests can be used to
provide information to guide N
management for corn?

Soil nitrate testing in spring and early
summer can assist with N management for
silage corn. Test soil ammonium + nitrate-N
several weeks after a spring manure applica-
tion to track early-season N availability. Test
soil nitrate when corn is at the four- to six-
leaf stage (pre-sidedress nitrate test, PSNT)
to determine the need for sidedress N appli-
cation to com.

How much variability should I expect in
post-harvest nitrate-N test values for the
same grass field sampled between August
15 and October 157

It all depends on weather, soil biology, and
crop management. A good stand of actively
growing grass can maintain nitrate-N con-
centrations of less than 15 ppm throughout
the post-harvest sampling period. Where soil
is dry in late summer, increased N availability
may occur for 2 or 3 weeks following the first
heavy rain. It may be useful to take several
soil nitrate tests from the same field in the
fall to document changes in nitrate concen-
tration with time. Soil nitrate values given in
the interpretive table in this publication are
for typical precipitation and sampling date.

Ammonium-N is plant-available. Why
doesn’t the post-harvest test include
ammonium-N analysis? ,

Post-harvest ammonium-N analyses cost
money, and they do not yield reliable inter-
pretive information. Ammonium-N does not
accumulate in soils supplied with an excess of
plant-available N. It is rapidly converted to
nitrate. Soil samples taken at least 30 days
after manure application usually have
negligible ammonium-N concentrations
unless soil has remained dry.

Drying of soils after sampling releases
ammonium-N from microbial biomass. Most
dried soils have 2 to 20 ppm ammonium-N

that is caused by the soil drying process. Dry
soil ammonium-N concentrations are poorly
correlated with other indices of N availability
in controlled experiments.

Should post-harvest nitrate tests be used for
fields with organic soils?

Other methods should be used to assess the
success of nutrient management plans on
organic soils. Goals for post-harvest nitrate-N
of less than 20 ppm are difficult if not impos-
sible to attain on organic soils, which contain
more than 20 percent organic matter. These
soils formed as organic matter accumulated
under natural pootly drained conditions. Soil
organic matter decomposition and N miner-
alization processes are greatly accelerated
under typical farming practices such as
artificial drainage and tillage.

Should I measure or estimate soil bulk
density to estimate post-harvest nitrate-N
in units of pounds per acre?

The variation in bulk densities among soils
typically is less than the variation associated
with soil nitrate sampling and testing. Inter-
pretive information in this publication is
based on units of parts per million (ppm;
mg per kg dry soil). You can approximate soil
nitrate-N in the surface foot of soil by assum-
ing typical bulk density (ppm x 3.5 =
|b/acre). This conversion factor is based on
the weight of 1 acre-foot of soil at a bulk
density of 1.3 g cm® (1 acre-foot = 3.5 million
1b). Organic soils (more than 20 percent
organic matter) have lower bulk density
(0.6 to 0.8 g cm®).

What is whole farm nutrient management?
The goals of whole farm management are:
(1) to move toward a balance of nutrient
imports and exports, and (2) to utilize
nutrients on the farm at agronomic rates that
minimize nutrient losses to the environment.
Managing nutrients at the whole farm level
requires knowledge of the major nutrient
imports, major nutrient exports, crop
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utilization of nutrients on the farm, and
nutrient losses to air and water.

The Livestock and Poultry Environmental
Stewardship (LPES) Curriculum, available
through the Midwest Plan Service, includes a
Web presentation of whole farm nutrient
management principles and a worksheet for
evaluating whole farm nutrient balance. See
“For more information” (page 15) for details.

What is the role of post-harvest nitrate

testing in connection with Comprehensive
Nutrient Management Plans (CE\]MPs)?

CNMPs, developed by the Natural
Resources Conservation Service (NRCS) or
uther nutrient management professionals
under NRCS supervision, are broader than
just nutrient management. Other compo-
nents of a CNMP are: (1) manure and waste-
water handling and storage, (2) land treat-
ment practices, (3) record-keeping, (4) feed
management, and (5) other waste utilization
options.

Post-harvest nitrate test values may be
used as part of a process to develop a new
CNMP or to update an existing CNMP. The
CNMP typically includes a plan for regular

soil testing. Appropriate timing of the post-
harvest nitrate test is critical (see “When to
sample,” page 2), while soil samples for P and
K analysis may be collected any time of the
year. Soil samples collected for the post-
harvest nitrate test can be analyzed by rou-
tine agronomic soil testing procedures and
used in developing plans for P and K utiliza-
tion in a CNMP.

What are the implications of high nitrate
concentrations in forages?

Nitrate in ensiled forages can interfere
with normal fermentation processes, resulting
in poor-quality forage. Forage nitrate affects
the distribution of nitrogen compounds in
silage. It is difficult to use the silage to formu-
late rations that meet cow needs for specific
protein fractions. Enough nitrate is some-
times present in the silage itself to create a
health risk to the animal. Grass silage that is
greater than 21 percent crude protein should
be tested for the level of nitrate-N. See
Johnson et al. (2002) for interpretation of
forage nitrate concentrations.
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Soil Test

Interpretation Guide

E.S. Marx, J. Hart, and R.G. Stevens

ogular ooil testing ic an important element in
R nutrient management. You can use soil tests

as a diagnostic tool or to identify trends
through time. To obtain meaningful test results, you
must sample soil correctly, at the same time each year,
and you must maintain records. For more information,
see EC 628, How to take a soil sample. . .and why (see
“For more information,” page 7).

Soil testing laboratories use different test methods,
which may influence results and sufficiency ranges.
Therefore, the sufficiency ranges in this publication are
accurate only for the test methods listed.

Soil tests used to evaluate fertility measure the soil
nutrients that are expected to become plant-available.
They do not measure total amounts of nutrients in the
soil. Measurements of total nutrient content are not
useful indicators of sufficiency for plant growth,
because only a small portion of the nutrients are plant-
available.

Adequate soil nutrient levels vary depending on plant
species. Similarly, plant tolerance of excessive nutrient
levels, nutrient imbalances, or less-than-optimum
growing conditions varies. If excessive nutrient levels
exist, review management to determine the cause.

Nutrient concentrations vary with soil depth. Depth
of sampling, therefore, affects test results. To determine
the proper sampling depth, you must consider the
purpose of the soil test. To estimate nutrient availability
for a crop prior to planting, sample soil to the depth
where most root activity will occur. Shallow sampling
sometimes is used to evaluate surface conditions in

6§0HEGON STATE UNIVERSITY EXTENSION SERVICE

perennial erops where fertilizers have heen applied to
the soil surface. Deep sampling may be necessary to
diagnose problems in orchards.

Soil test values do not vary greatly from year to year.
Drastic changes in test values may indicate an unrepre-
sentative soil sample or a laboratory error. When in
doubt, submit a new sample or ask the lab to repeat the
analysis.

This publication provides general guidelines for
interpreting soil test results. Fertilizer guides for many
individual crops are available from your county office
of the OSU Extension Service or Washington State
University Cooperative Extension, or from Extension
and Experiment Station Communications, Oregon State
University (see “For more information™).

Nitrogen (N)

Plant-available nitrogen
(nitrate and ammonium)

Plant-available forms of nitrogen are nitrate (NO,-N)
and ammonium (NH,*-N). Soil concentrations of
NO,-N and NH,*-N depend on biological activity, and
therefore fluctuate with changes in conditions such as
temperature and moisture. Nitrate is easily leached
from the soil with high rainfall or excessive irrigation.
Soil tests can determine NO,-N and NH,*-N concentra-
tions at the time of sampling, but do not reflect future
conditions.

When you collect samples for nitrogen testing, keep
them cold, or dry them immediately to prevent NO,-N
and NH,*-N concentrations from changing.

E.S. Marx, former research assistant in soil science, and John Hart,
Extension soil scientist, Oregon State University;

and Bob Stevens, Extension soil scientist, Washington State
University.



Ammonium-nitrogen (NH,*-N)

Ammonjum-nitrogen does not accumulate in the soil,
as soil temperature and moisture conditions suitable for
plant growth also are ideal for conversion of NH,*-N to
NO,-N. Ammonium-nitrogen concentrations of
2-10 ppm are typical. Soil NH,*-N levels above 10 ppm
may occur in cold or extremely wet soils, or if the soil
contains fertilizer residue.

Nitrate-nitrogen (NO,-N)

West of the Cascades. Soil nitrate-nitrogen measure-
ments are most useful as a post-harvest “report card” to
evaluate N management. Nitrate remaining in the soil
after harvest can leach during winter rains, contaminat-
ing surface and groundwater. If residual nitrate levels
are consistently high, reduce fertilizer N inputs in future
growing seasons.

_—————————— = ——
Table 1.—Residual soil nitrate-nitrogen for evaluating N
management,

NO,-N In surface foot (ppm)*

low <10
medium 10-20
high 20-30
excessive >30

*See Table 13 (page 7) for conversion of ppm to Ib/acre.

Mid-season measurement of soil nitrate is used for
field com production. See EM 8650, The Pre-sidedress
Soil Nitrate Test (PSNT) for Western Oregon and
Western Washington, for more information.

East of the Cascades. In arid regions, soil nitrate
(NO,-N) is evaluated by measuring NO,-N to the
expected rooting depth of the crop to be grown. If test
results are reported in ppm, convert to Ib/acre using
Table 13 (page 7). Then subtract the soil nitrate from
the crop requirement to determine a fertilizer rate.

Failure to account for NO,-N in the soil can lead to
over-application of nitrogen fertilizers. Also, irrigation
water should be analyzed for NO,"-N content, and
fertilizer rates reduced accordingly. Proper irrigation
increases N use efficiency and reduces nitrate leaching.

Total nitrogen

Total nitrogen analysis measures N in all organic and
inorganic forms. Total nitrogen does not indicate plant-
available N, and is not included in standard soil testing
programs.

A typical agricultural soil in the Willamette Valley
contains about 0.10 to 0.15 percent N, or approximately
5,000 Ib N/acre in the surface foot. Only 1 to 4 percent
of this total N becomes plant-available during a growing
season. East of the Cascades, soils tend to have smaller
amounts of total N.

Total N analysis, while not recommended as part of a
standard soil testing program, may be better than
organic matter analysis for estimating soil N supplying
capability.

Phosphorus (P)

The Bray P1 (for acid soils) and the Olsen sodium
bicarbonate (NaHCO,) (for alkaline soils) tests estimate
plant-available phosphorus. Soil testing laboratories
also use several other extraction methods. For interpre-
tation of results from other extraction methods, contact
the laboratory that performed the analysis.

Phosphorus soil tests are an index of P availability.
The test values cannot be used to calculate available
Ib PO /acre.

When sampling soil, you must be aware of previous
P management. Phosphorus is relatively immobile in
soil. If phosphorus has been applied in a fertilizer band,
concentrations of P may persist where the band was
placed. Avoid fertilizer bands when collecting soil
samples.

e s——a_a-—--.— - - s ——————
Table 2.—Phosphorus soil test.

Waest of Cascades East of Cascades
(Bray P1 test) (Olsen test)
ppm P ppm P
low <20 <10
medium 2040 10-20
high 40-100 2040
excessive >100 >40

The phosphorus application rate necessary to correct
P deficiencies varies depending on soil properties.
Phosphorus availability decreases in cool, wet soils. In
many situations, banded phosphorus applications are
more effective than broadcast applications.

Phosphorus applications generally are not recom-
mended if tests are high or excessive. High soil
phosphorus combined with surface runoff can cause
excessive growth of plants and algae in surface waters,
damaging aquatic ecosystems.



Cations

Of the three primary cations (potassium, calcium, and
magnesium), potassium requires the most management
attention. Few crops have responded to calcium and
magnesium in the Pacific Northwest.

If extremely high levels of a single cation exist, plant
deficiencies of other cations may occur due to competi-
tion for plant uptake.

The soil test ranges in Tables 3, 4, and S are for the
ammonium acetate extraction method. If a sodium
bicarbonate (NaHCO,) extraction is used, test values
may be slightly lower.

Potassium (K)

Excessive soil potassium levels can result in elevated
K levels in grass forage crops, which may be detrimen-
tal to animal health,

Table 3.—Extractable potassium (K).

K
low <150 ppm*
<0.4 meq/100 g soil
150-250 ppm
0.4-0.6 meq/100 g soil

high 250-800 ppm

0.6-2.0 meq/100 g soil
>800 ppm

>2.0 meg/100 g soil

medium

excessive

*See Table 13 (page 7) for conversions from ppm to meq/100 g soil.

Calcium (Ca)

Calcium deficiencies usually are found only on very
acid soils. They can be corrected by liming with cal-
cium carbonate (CaCO,).

Table 4.—Extractable calcium (Ca).
Ca

low <1,000 ppm*
<5 meq/100 g soil
1,000-2,000 ppm
5-10 meq/100 g soil
high >2,000 ppm

>10 meq/100 g soil

medium

*See Table 13 (page 7) for conversions from ppm to meq/100 g soil.

Magnesium (Mg)

Magnesium deficiencies on acid soils can be cor-
rected by liming with dolomitic lime.

Magnesium toxicity can occur on serpentine soils in
southwest Oregon.

Table 5.—Extractable magnesium (Mg).

Mg
low <60 ppm*
<0.5 meq/100 g soil
medium 60-180 ppm
0.5-1.5 meq/100 g soil
high >180 ppm

> 1.5 meq/100 g soil

*See Table 13 (page 7) for conversions from ppm to meq/100 g soil.

Sulfate-sulfur (SO >-S)

Plants absorb sulfur in the sulfate (SO,>-S) form. In
high rainfall areas west of the Cascades, SO,* is readily
leached, and soil test data are not well correlated with
plant growth. In arid regions east of the Cascades, soil
test information may be useful. Also, irrigation water
may contain significant amounts of sulfate-sulfur. Plant
analysis often is useful for diagnosing sulfur deficiency.

Table 6.—Sulfate-sulfur, east of the Cascades.

$0,*-S (ppm)
low <2
medium 2-10
sufficient >10
Micronutrients

Deficiencies of micronutrients other than boron and
zinc are uncommon. Availability of most micronutrients
is largely pH-dependent; availability decreases as pH
increases (except for molybdenum, which becomes
more available as pH increases). Deficiencies rarely
occur in soils with pH below 6.5.

Soil testing for micronutrients other than boron and
zinc is recommended only when a deficiency is sus-
pected. If you suspect a micronutrient deficiency, plant
tissue testing may be a better diagnostic tool than soil
testing.



Boron (B)

Crops such as alfalfa, table beets, brassicas,
caneberries, and root crops have responded to boron
fertilization on B-deficient soils in western Oregon.
Tree fruits and alfalfa are examples of crops sensitive
to low boron levels east of the Cascades.

While low levels of boron may limit plant growth,
high concentrations can be toxic. When applying
boron, apply uniformly and mix thoroughly with the
soil.

— e —— —————— = _—= —— ____—— ]
Table 7.—Boron by the hot water extraction method.*

B (ppm)
low <0.5
medium 0.5-2
high >2

*The hot water extraction method for boron may result in incor-
rectly high values on soils with high organic matter content.

Zine (Zn)

Zinc values above 1.0 ppm using the DTPA extrac-
tion method are sufficient. Zinc deficiencies have been
identified in some crops in certain regions. Com, beans,
grapes, hops, onions, and deciduous fruit trees are
especially sensitive to low levels of available zinc.
Deficiencies sometimes are associated with high soil
P concentrations, soils high in fine clay and silt, or soils
with high pH.

Copper (Cu)

Copper values above 0.6 ppm using the DTPA
extraction method are sufficient. Copper deficiencies
are uncommon. Deficiencies have been identified on
muck soils such as those in the Klamath area in Oregon
and the Colville area in Washington.

Manganese (Mn)

Manganese values above 1.5 ppm using the DTPA
extraction method are sufficient. Manganese deficien-
cies generally occur only in soils with pH 7.0 or above.
Manganese toxicity may occur on acid soils. On
alkaline soils east of the Cascades, Mn availability may
increase in acidified microzones where fertilizers have
been placed. These acidified microzones can alleviate
Mn deficiencies sometimes encountered on high pH
soils. In some instances, however, acidic microzones
can result in Mn toxicity.

Iron (Fe)

Soil testing for iron is not recommended. Most test
methods do not discern between forms of iron, and
therefore have little meaning for plant nutrition.

Iron deficiencies are uncommon on acid soils in the
Pacific Northwest. Where deficiencies occur, they
often are associated with acid soil plants, such as
azaleas or thododendrons, growing on soils with
unsuitably high pH. Acidifying fertilizers such as
ammonium sulfate will help correct problems.

Iron applications on alkaline soils are inefficient
unless a chelated form is used. Lowering soil pH to
increase iron availability on a field scale is not eco-
nomical. However, adding acidifying materials such as
elemental sulfur to fertilizer mixes can acidify
microzones around the fertilizer material and increase
Fe availability.

Foliar applications of Fe sometimes are used to
correct deficiencies in fruit, turf, and other high-value
Crops.

Molybdenum (Mo)

Soil Mo concentrations are too low for most labs to
evaluate. Molybdenum deficiencies are rare, and are of
concern mostly for leguminous crops. Molybdenum-
deficient legumes appear chlorotic. Liming to raise soil
pH may alleviate deficiencies. Molybdenum-coated
seed also can be used.

Excessive molybdenum in forage can harm animal
health. If you suspect excessive molybdenum in your
forage, determine Mo content by forage analysis.

Chloride (CI)

Soil testing for chloride is not a common practice,
and little data exists for interpretation of test results.
Evidence indicates that wheat sometimes benefits from
chloride applications. The values in Table 8 are based
on wheat research in Montana and South Dakota. Little
information exists on chloride soil testing in Washing-
ton and Oregon.

p—__ ___———_— _— _—_________ ___________ —_ ——— __. ]
Table 8. —Chloride soil test ranges for wheat in Montana and
South Dakota, 2-foot sampling depth.

PpPmM Ib/acre
low 04 0-32
medium 4-8 32-64
high >8 >64




pH, lime requirement (LR)
Soil pH is a measure of soil acidity. Most crops grow
best if the soil pH is between 6.0 and 7.5.

Table 9.—Soil pH ranges.

pH
strongly acid below 5.1
moderately acid 5.2-6.0
slightly acid 6.1-6.5
neutral 6.6-73
moderately alkaline 74-84
strongly alkaline above 8.5

Soil pH can be increased by liming,. The soil pH test
indicates if lime is needed. The lime requirement test
determines how much lime is needed. Accurate lime
recommendations cannot be made without performing
an SMP or similar test.

SMP* lime requirement test

The SMP lime requirement test is used to estimate
the amount of lime required to raise the pH of 6 inches
of soil. The SMP test is performed by mixing soil with
a buffered pH 7.5 solution and determining the pH of
the mixture. During the reaction, the soil’s reserve
acidity lowers the pH of the SMP solution. Soils with
low SMP values have high reserve acidity and high
lime requirements.

Some soils may have a low pH (<5.3) and a fairly
high SMP buffer value (>6.2). This condition can be
caused by the application of fertilizer. In this case, the
low pH value is temporary, and the pH of the soil will

“increase as the fertilizer completes its reaction with the
soil,

Sandy soils also may have a low pH and high SMP
buffer value. This condition occurs because sandy soils
have low amounts of reserve acidity due to low cation
exchange capacity (CEC). In such cases, a light appli-
cation of lime (1 to 2 t/a) should suffice to neutralize
soil acidity.

Table 10 is used to determine the amount of lime
required, based on the SMP test, to raise soil pH to a
desired level. The target pH is determined by the crop
to be grown and possibly by other factors.

*SMP stands for Shoemaker, MacLean, and Pratt—the people who
developed the test.

Without an SMP or similar test, there is no way to
know how much lime is required to adjust soil pH to a
desired level. Accurate lime recommendations cannot
be made solely on the basis of soil pH.

Table 10.—SMP lime requirement—field scale.

Tons/acre of 100-score lime needed

SMP to raise pH of surface 6 inches of soil
buffer to the following pH’s
53 5.6 6.0 6.4
6.7 — — — —
6.6 — — — 1.1
6.5 1.0 1.7
6.4 — — 1.1 22
6.3 — — 1.5 2.7
6.2 — 1.0 2.0 3.2
6.1 — 14 24 3.7
6.0 1.0 1.7 2.9 4.2
5.9 1.4 2.1 33 4.7
5.8 1.7 2.5 3.7 53
57 2.0 2.8 4.2 5.8
5.6 23 32 4.6 6.3
5.5 26 3.6 5.1 6.8
54 29 3.9 5.5 7.3
53 32 43 6.0 78
5.2 3.6 47 6.4 83
5.1 3.9 5.0 6.9 8.9
5.0 42 54 73 9.4
49 4.5 58 1.1 9.9
4.3 438 6.2 82 10.4

Example: If the “SMP buffer” value is 5.9, the amount of lime
needed to raise the pH to 6.0 is 3.3 tons of 100-score lime/acre.

= —_ —___————— ]
Table 11.—SMP lime requirement—gardens.

If the SMP lime
requirement Apply this amount
test is of lime (1b/1,000 ft?)
5.4 or below 250
5.5-6.0 150-250
6.0-6.5 100-150
above 6.5 0

Some plants, such as blueberries, rhododendrons,
azaleas, and cranberries, grow best in acid soils.
Fertilizers such as ammonium sulfate can help maintain
acidic conditions.



Sodium (Na)

Sodium is not a plant nutrient and therefore is not
necessary for plant growth. High levels of sodium are
detrimental to soil tilth and plant growth.

Sodium levels are evaluated based on Exchangeable
Sodium Percentage (ESP). The ESP is the percent of
the cation exchange capacity (CEC) occupied by Na.

ESP values above 10 percent are of concern. Exces-
sive sodium levels can occur naturally or can result
from irrigation with high-sodium water. Reclamation
involves establishment of drainage followed by gyp-
sum application and leaching with low-sodium water.

Soluble salts (SS)

Soluble salt problems usually are associated with
arid regions such as eastern Oregon and Washington.
Soils with high levels of soluble salts are called saline
soils. Soils high in sodium are called sodic soils (see
“Sodium™). Saline-sodic soils are high in both soluble
salts and sodium. Soluble salts are measured by electri-
cal conductivity (EC) of a saturated paste soil extract.

Table 12.—Soluble salts.

Conductivity

(mmbhos/cm*) ppm salt**
low <1.0 <640
medium 1.0-2.0 640-1,280
high >2.0 >1,280

*mmhos/cm is equivalent to decisiemen/m.
**Multiply mmhos/cm by 640 to estimate ppm salt.

Because salts move readily with water, salt problems
often are transient. Salt toxicity can occur, and salts
may leach before soil is tested. Low salt values,
therefore, do not always rule out salt toxicity as a cause
of problems.

Salt tolerance varies greatly among plant species.
Seedlings are especially sensitive to high salt concen-
trations. Excessive salts may inhibit seed germination.
Excessive fertilization and poor irrigation water quality
are sources of salts.

Organic matter

Maintenance of soil organic matter is one of the most
important goals of soil management, Accurate mea-
surement of soil organic matter is difficult.

Many laboratory methods are used. Most methods
are indirect; they measure soil carbon and make an
assumption about the percent carbon content of organic
matter. The Walkley-Black method is common and
gives consistent results. The loss on ignition method
can give inconsistent results and tends to overestimate
organic matter.

When estimating potential nitrogen release of a soil,
total N testing is preferred to organic matter determina-
tion. Neither approach provides accurate estimates of
soil N availability. If you are monitoring changes in
organic matter over time, use the same lab for all
analyses.

Cation exchange capacity (CEC)

CEC is a measure of a soil’s capacity to retain and
release elements such as K, Ca, Mg, and Na. Soils with
high clay or organic matter content tend to have a high
CEC. Sandy soils have a low CEC. Soil CEC is rela-
tively constant over time, so there is no need for
repeated analyses.

CEC often is determined by the ammonium acetate
(NH,OAc) or sodium acetate (NaOAc) methods. While
these methods are standard in many regions, there are
potential sources of error. Errors are most likely to
occur for soils containing appreciable amounts of
CaCoO, or gypsum.

Some labs estimate CEC based on soil texture,
organic matter content, cations, and pH. Such estimates
often are inaccurate. The “sum of bases” method for
calculating CEC of alkaline soils can give inaccurate
results, especially if there are significant amounts of
free CaCO,.

CEC determination can be important for predicting
behavior of pesticides and other chemicals in soils.

Base saturation

Base saturation is the percentage of the CEC that is
occupied by cations other than hydrogen (H) and
aluminum (Al). Soils with low base saturation gener-
ally are acidic. Base saturation and pH increase
together.



For more information

Hart, J. Analytical Laboratories Serving Oregon,
FG 74 (Oregon State University, Corvallis, reprinted
1997). No charge

Hart, J. How fo take a soil sample. . .and why, EC 628
{Oregon State University, Corvallis, revised 1995).
No charge

Marx, E.S., N.W. Christensen, J. Hart, M. Gangwer,
C.G. Cogger, and A1 Bary, The Pre-sidedress Soil
Nitrate Test (PSNT) for Western Oregon and
Western Washington, EM 8650 (Oregon State
University, Corvallio, reprinted 1997). 75¢

Fertilizer guides for individual crops are available.
Request our catalog to see a complete listing.

World Wide Web

You can access our Educational Materials catalog
and many of our publications through our Web page at
eesc.orst.edu

To order the publications listed above, send the
publication’s complete title and series number, along
with a check or money order for the amount listed, to:

Publication Orders

Extension & Station Communications

Oregon State University

422 Kerr Administration

Corvallis, OR 97331-2119

Fax: 541-737-0817

If you would like additional copies of this publica-
tion, Soil Test Interpretation Guide, EC 1478, send
$1.50 per copy to the above address.

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

We offer discounts on orders of 100 or more copies
of a single title. Please call 541-737-2513 for price
quotes.

#

Table 13.—Conversions.

To convert column 1

into column 2, divide by Column 1
390 ppm K
200 ppm Ca
121 ppm Mg
230 ppm Na
1 meq/100 g soil
2+ Ib/acre (7 inch depth)
3.65* Ib/acre (1 foot depth)
43.56 Ib/acre
43,560 square feet
2471 acres

To convert column 2

Column 2 into column 1, multiply by
meq K/100 g soil 390
meq Ca/100 g soil 200
meq Mg/100 g soil 121
meq Na/100 g soil 230
cmol/kg soil 1
ppm 2*
ppm 3.65*
1b/1,000 sq ft 43.56
acres 43,560
hectares 2471

*These values vary with soil bulk density.
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NUTRIENT MANAGEMENT
FOR DAIRY PRODUCTION

Manure application rates
for forage production

T. Douming, D. Sullivan, J. Hart, and M. Gamroth

Most dairies can supply all the nitrogen, phosphorus, potassium, and other
nutrients needed for forage production by applying manure to forage crops.
As a manager, your goal is to match nutrient supply with crop needs by deciding
when and how much manure to apply.

This publication explains how to estimate the
amount of manure to apply for forage production. To
do so, you need:

¢ A current manure analysis for your dairy (see Dairy
Manure as a Fertilizer Source, EM 8586)

e A list of forage crops to be produced

® A soil test for phosphorus and potassium from each
field where manure will be applied

Applying too much manure leads to several prob-
lems. First, plants take up excess amounts of nutri-
ents such as potassium. High-potassium grass forages
can lead to health problems, especially in dry cows.
Second, excess manure can add nutrients and micro-
organisms to runoff or surface water, and can provide
nitrogen that can leach into groundwater.

Application rates in this publication are based on
soil tests and growing conditions in western Oregon.

Manure analysis

Analyzing manure s critical to determining the
correct application rate. If you don't test your dairy’s
manure, you can only guess its nutrient value.

Manure testing in western Oregon has shown more
variation among dairies than within one dairy. Develop
a manure nutrient history for your dairy by testing
manure two or three times a year for 2 or 3 years.
These records will help you manage nutrient resources.

ﬁregon State | Extension

universiTy | Service

Have manure analyzed for total nitrogen (N),
ammonium nitrogen (NH,-N), phosphorus (P), and
potassium (K). Laboratories often perform these as a
standard analysis package.

Call your county office of the OSU Extension Ser-
vice or your local USDA Natural Resources Conserva-
tion Service office for sampling directions. Laboratories
Serving Oregon: Soil, Water, Plant Tissue, and Feed
Analysis (EM 8677) lists laboratories that test manure.

Crop nitrogen requirements

Nitrogen (N) typically is the limiting nutrient for
crop production on dairies. Table 1, page 3, shows the
estimated nitrogen removal rate (or uptake) for aver-
age yields of the most common forage crops grown on
dairies. Values in the upper part of the table are on a
dry matter (DM) basis; in the lower part, as-harvested
values are adjusted for moisture. For example, 1 ton of
forage dry matter is equivalent to 4 tons of harvested
forage if the silage is 25 percent DM, When discussing
nutrient removal, you need to know whether you are
dealing with as-harvested or dry-matter values so that
you can interpret values correctly.

Troy Downing, Extension agriculture faculty (dairy), Tillamook
County; Dan Sullivan, Extension soil scientist; John Hart, Exten-
sion soil scientist; and Mike Gamroth, Extension dairy specialist;
all of Oregon State University. This publication replaces EC 1094,
Calculating the Fertilizer Value of Manure from Livestock Operations.
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Determining manure application rate

Your goal is to match manure nutrient application
rates with crop removal rates. Table 1 and Figures 1
and 2 provide the information you need to determine
nutrient removal for many annual and perennial crops.
Instructions for using the table and figures follow.

1. In Table 1, find the crop you will grow. Let's assume
it’s perennial ryegrass. The table is arranged to help
you separate different levels of intensity. For exam-
ple, low-intensity harvesting might be only one or
two cuttings per year, medium will be three to five
cuttings, and high intensity is six to seven cuttings
per year.

2. For our example, let’s assume you harvest four times
a year, and your ryegrass averages 15 percent pro-
tein. That is equivalent to 48 1b of nitrogen per ton

of dry matter, yielding around 5 tons of dry matter
(240 Ib N) per year.

3. You need to replace 240 1b N/a/year from the four
cuttings. This is equivalent to 60 Ibfa of nitrogen per
cutting.

4. Find the figure below (Figure 1 or 2) thar represents
the type of manure you want to apply. Let’s assume
you want to apply lagoon effluent, so you'll use
Figure 2.

Reception tank
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1,000 gal/a to apply

Figure 1.—Determining application rate for veception tank
manure.

5. Figure 2 contains three lines representing N applica-
tion rates of 50, 100, and 150 Ib N/a. Find the line
closest to the rate you need to apply. In this exam-
ple, you'll use the line for 50 lbfa.

6. Select the manure analysis from your dairy for nitro-
gen on the left side of the graph. Assume a manure
test shows that the effluent contains 6 1b/1,000 gal
or 750 ppm N. Move to the right across the graph
until you meet the line for the application rate you
have chosen (50 1b N/a).

7. Now move straight down to the line labeled “efflu-
ent acre-inches to apply” and estimate the number
of acre-inches of effluent to apply (in this case,
about 0.3 acre-inch). Remember that you will need
about 20 percent more nitrogen because no line
exists for 60 Ib N/a. Your final result will be about
0.4 acre-inch.

Testing your soil for P and K

Test your soil for phosphorus (P) and potassium (K)
before applying manure. Table 2 (back page) provides
interpretations of P and K soil tests.

If you've applied manure for more than 5 years,
additions of P and K usually are not needed. For
example, potassium usually is not deficient in soils

Lagoon effluent
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Effluent acre-inches to apply

Figure 2.—Determining application rate for lagoon effluent.

Note: For receprion-tank manure, approximately 70 percent of the total N is considered available. For lagoon effluent, 100 percent of the

toral N is considered available.



Table 1.—Nitrogen, phosphorus, and potassium removal of common perennial and annual forage crops.

Cuttings | DM! | CP! N P K DM | N used
Crop (dry matter) (no.) (%) (%) | (Ibft) [ (Ib/t) | (Ibjt) | (t/a) | (Ib/a)
Red clover 1 100 18 58 8 48 4 | 232
Alfalfa hay 3 100 20 64 8 42 5 320
Perennial grass (low intensity) 1-2 100 10 32 6 38 4 128
Perennial grass (medium to low 2-3 100 12 38 6 38 4.5 171
intensity)
Perennial grass (medium intensity) 4-5 100 15 48 7 38 5 240
Perennial grass (medium to 5-6 100 18 58 8 40 6 348
high intensity)
Perennial grass (high intensity) 6-8 100 20 64 8 | 40 7 448
Annual ryegrass 1 100 12 38 6 38 4 152
Annual ryegrass 2 100 15 48 7 40 5 240
Com silage 1 100 8 25 4 20 8 200
Small grains (boot stage) 2 100 12 38 5 32 5 190
Small grains (soft dough) 1 100 8 25 5 30 4 100

Cuttings | DM! | CP! N P K AH' | N used
Crop (as harvested) (no.) (%) (%) | (Ibft) | (Ibfe) | (Ibj/t) | (tfa) (Ibfa)
Red clover 1 25 5 14 2 12 16 232
Alfalfa 3 3o 6 19 2 12 16 320
Perennial grass (low intensity) 1-2 30 3 10 2 11 13 128
Perennial grass {(medium to 2-3 30 4 11 2 11 15 171
low intensity)
Perennial grass (medium intensity) 4-5 30 5 14 2.1 11 17 240
Perennial grass (medium to 5-6 30 5 17 24| 12 20 348
high intensity)
Perennial grass (high intensity) 6-8 30 6 19 24| 12 23 448
Annual ryegrass 1 30 4 11 18| 11 13 152
Annual ryegrass 2 25 4 12 18] 10 20 240
Corn silage 1 25 2 6.7 1 5 30 200
Small grains (boot stage) 2 30 4 11 15| 10 16 190
Small grains (soft dough) 1 30 2 8 1.5 9 13 100

IDM=dry matter; CP=crude protein; AH=as harvested

where manure has been applied unless the applications
were light and a high yield of grass hay was removed.
A manure application that meets crop N needs usu-
ally supplies sufficient amounts of P and K. Manure
contains as much, if not more, K than N. For more
information, see Dairy Manure as a Fertilizer Source
(EM 8586).

In fact, fields chat have received manure for a
decade or more often have high soil test values for
P and K. Fields with soil test K above 1,000 ppm can
produce grass forage with a high K concentration. Dry
cows fed grass [urage containing more than 3 percent K
may become seriously ill or die.

In some cases, a soil test shows excessive K, but N
is needed. In this case, if another area is available for
manure application, apply manure there and buy N
fertilizer for the area that has excess K.

Contact your county office of the OSU Extension
Service for additional information.

Soil and plant tissue testing for N

The tables and figures in this publication only esti-
mate manure application rates. A soil test for nitrate
nitrogen or a stalk nitrate test for silage com can aid in
adjusting manure application rates,
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Table 2.—Interpretation of soil tests for P and K.

Nutrient (ppm)

Soil status Phosphorus (P)  Potassium (K)
Deficient below 25 below 150
Sufficient 25-50 150-500
High 50-75 500-1,000
Excess above 75 above 1,000

For more information, see The Presidedress Soil
Nitrate Test (EM 8650) and Post-harvest Soil Nitrate
Testing for Manured Cropping Systems West of the
Cascades (EM 8832).

For more information

OSU Extension Service publications

Many OSU Extension Service publications may
be viewed or downloaded from the Web. Visit the
online Publications and Multimedia catalog at
http://extension.oregonstate.edu/catalog/

Publications and videos also are available from
OSU Extension and Experiment Station Communica-
tions. For prices and ordering information, visit our
online catalog or contact us by fax (541-737-0817),

e-mail (puborders@oregonstate.edu), or phone
(541-737-2513).
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