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Farm Contact Information: Ed and Lisa Heilman
12616 S. Spangler Road
Oregon City, OR 97045
503-632-7718

Physical Location: 12616 S. Spangler Road
Oregon City, OR 97045

Animal Feeding Operation: Medium CAFO
Type and Size: 112,500 Broilers and 100 Beef Cattle

Owner/Operator

As the owner/operator of this AWMP, |, as the decision maker, have been
involved in the planning process and agree that the items/practices listed in each
element of this AWMP are needed. | understand that | am responsible for
keeping all the necessary records associated with the implementation of this
AWMP.

Signature: LLJ 's"’/l_‘\_;;d\_&» W — Date: -2-\ - \:7

Name: Ed or Lisa Heilman



The broiler operation is owned and operated by Ed and Lisa Heilman is located
at 12616 S. Spangler Road, Oregon City, Oregon 97045. The operation is a
broiler chicken facility in Clackamas County. The permitted animal numbers are
112,500 broilers and 100 beef cattle. The facility is in full operation year round.
Chicks are received from the hatchery in broods up to 112,500 for the 40 to 48
day grow out period. There are typically 6 grow out periods per year. The
average weight per chicken estimated for manure volume is 3 pounds. The
finished weight is 5 to 8 pounds per chicken. All manure and litter is collected and
spread on pasture or sold to outside parties.

Fifty beef cows are kept on site all year, grazing 100% of the time. Each
year about 50 calves are kept on site, confined for a very minimal time during
calving and grazed approximately 6 months. After this they are taken to market to
be sold as beef cattle.

Manure Management

Manure Collection Methods

The chickens are raised in 5 poultry houses, which are designed for loose
housing using cedar shavings or fir microfiber for bedding. All manure is
contained within the houses while the chickens are at the facilities. Between each
grow the buildings are cleaned out using a Lewis poultry house decaking
machine. The waste is then stored in a 45,000ft® roofed structure until it can be
spread on the fields or exported.

No substantial manure quantities are collected from the beef cows or
calves. The small amount collected while in confinement or around the hay
troughs will be spread on the pastures or stored under cover. ORAWM
estimates 30 days of storage.

Manure Storage Facilities and Transfer

The manure storage on site includes the 5 chicken houses and a 45,000ft>
roofed structure. During the 45-day grow out period the manure is kept in the
chicken houses. Between grow outs the houses are cleaned and the manure is
stored until it can be spread on the pasture/hay ground. If saturated or frozen
conditions exist the operators utilize the covered storage until the manure can be
spread. Manure transfer activities are conducted in such a way as to minimize
spillage of manure and litter outside of the poultry houses and manure storage
barn. All transfer areas are cleaned up frequently.




Avian Influenza Outbreak

In case of an Avian Influenza outbreak in the state of Oregon, all animal
mortalities will be disposed of in a manner that will comply with the Avian
Influenza surveillance and Response Plan for domestic birds developed by the
Oregon Department of Agriculture.

All animal mortalities effected (directly or indirectly) by Avian Influenza will
be composted in existing chicken growing barns (fryer birds). The composting
process will be done under the direction and in cooperation with the ODA
divisions of Natural Resources and Animal Health and Identification. The
composed manure/mortalities will be handled as manure and in a manner that
complies with my current AWMP.

Disposal of the animal mortalities is in compliance with the Confined
Animal Feeding Operation Permit and the approved AWMP for this facility.




Crop System

The land base consists of 212.3 acres of hay/pasture. Soils will be sampled at
the one (1) foot level every five (5) years for nitrogen, phosphorous, and
potassium. The pasture is estimated to yield 2-4 ton/acre on a 100% dry matter

basis.
Land Base
Field Acres Crop N P,0s Total N | Total P20s
Number Removed | Removed | Removed | Removed
(Ibs/acre) | (Ibs/acre) (Ibs) (Ibs)
Keizer 9 Hay/Pasture 192 64 1,728 576
Jog 3 Hay/Pasture 192 64 576 192
#3 House 4 Hay/Pasture 192 64 768 256
Machine 7.3 | Hay/Pasture 192 64 1,402 467
30 Acre 9 Hay/Pasture 192 64 1,728 576
Pat’s 12 | Hay/Pasture 192 64 2,304 768
Cindy’s 10 | Hay/Pasture 192 64 1,920 640
Lenigar’s 10 | Hay/Pasture 192 64 1,920 640
Back
Lenigar’s 5.5 | Hay/Pasture 192 64 1,056 352
Front
Rod 7.5 | Hay/Pasture 192 64 1,440 480
Henry’s
Pearson’s 29 Hay/Pasture 192 64 5,568 1,856
Back 80 60 Hay/Pasture 96 32 5,760 1,920
Ed Booder 46 | Hay/Pasture 96 32 4,416 1,472
Total | 212.3 Total [ 30,586 10,195
Manure Storage-
Storage Type: Capacity Estimated Storage Period
Solid Storage 45,000ft 30




Nutrient Balance-

N Generated (lbs)

P.Os Generated (Ibs.)

Nutrients Generated: After losses after losses
Solid Manure 49,353 69,100
Liquid Manure 0 0
Grazing 4,951 3,405
Total 54,304 72,505

Exported Nutrients

N Exported (Ibs) after losses

P,05 Exported (Ibs.) after

losses

Solid Manure 25,000 33,380
Liquid Manure 0 0
Grazing 0 0

Total 25,000 33,380

Crop Nutrient

N Utilized (Ibs)

P,Os Utilized (Ibs)

Removal
Total 30,586 10,195
Nutrients Nutrients Net Nutrient
Generated after Removed by Crop Balance after
Net Nutrients: losses (Ibs) and Exported after losses (Ibs)
losses (Ibs)
Nitrogen 54,304 55,586 -1,282
P>0s 72,505 43,575 28,930
Nutrients Nutrients Nutrients Lost in
System Losses: Generated (Ibs) Remaining after System (lbs)
Losses (lbs)
Nitrogen (N) 110,536 54,304 56,232
Phosphate (P20s) 72,505 72,505 0




Application Area
Application
The manure and irrigation application systems will be calibrated to agronomic
applications of manure and processed wastewater. No applications of manure
are to be applied in the setback areas. The phosphorous runoff rating for each of
the farm fields is based on the Western Oregon Phosphorus Index. Wastewater,
solid manure and commercial fertilizer for any field with a low or medium runoff
rating can be applied on a nitrogen basis. No manure applications to fields with a
“high” phosphorus rating. No applications of manure or commercial fertilizer
containing phosphorus are to be made on a field with a “very high” phosphorus
runoff rating.

General Considerations for Making Manure Applications

Manure applications may be made at any time of the year provided certain
factors have been considered. However, the overriding factor one should use in
considering whether or not to apply nutrients to a crop, irrespective of the nutrient
source, is the agronomic need of the crop at the time of application. The
following guidelines are to be considered once the decision has been made to
make a manure application:

e Manure applications may be done as long as you can comply with all
permit conditions. Based on crop nutrient uptake patterns, manure
applications should stop when the crop is done growing for the year and
before the first significant rainfall event that is expected to result in
saturated soils or surface runoff.

* Fields that are subsurface tile drained require additional precautions
when manure is applied. Any pre-application tillage should leave as much
residue as possible on the soil surface. Water control structures installed
in subsurface drainage systems should be managed to prevent discharge
of manure and wastewater during periods of application.

e Calibrate application equipment to ensure uniform distribution and
agronomic application rates.

e Maintain setbacks for manure application from any surface waters.
The management goal is to allow no manure to enter surface waters at
any time. The following table shows minimum setback requirements for
manure applications:

Seasons

Manure Type Application Equipment Wet Dry

Solid Spreader 70 feet 35 feet

Note:

a. Setbacks are the distance between open waterways and manure
application area.

b. Setback requirements will generally increase for manures which are
applied aerially (such as a traveling big gun) versus manures applied
lower to the ground (such as a splash bar) due to potential for drift from
wind or splashing.




* Record applications, transfers or exports of nutrients (manure and
fertilizer) and maintain them for 5 years. The CAFO Recordkeeping
Calendar or other methods can be used to satisfy permit requirements for
record keeping.

Considerations For Dry Season Manure Applications:
Apply wastewater and solids containing manure at agronomic rates using the
following guidelines:

* Apply to land being prepared for crops and till manure into soil within 3
days of application if possible or apply to actively growing crops such as
grass, clover or alfalfa.

* Do not apply during rainfall events that are expected to result in saturated
soils or surface runoff.

* Maintain the setback buffer distances when making applications of
liquids or solids containing manure.

* Record applications, transfers or exports of nutrients (manure and
fertilizer) and maintain them for 5 years.

Considerations For Wet Season Manure Applications:

Call the ODA CAFO Program at (503) 986-4700 for guidance if a manure
application is needed and the following guidelines CAN NOT be met:

* Apply manure only to actively growing crops such as grass, clover or
alfalfa.

* Minimize application rates by using the maximum travel rates for the
application equipment.

* Maintain the setback buffer distance when making applications of
liquids or solids containing manure.

* Do not apply during rainfall events that are expected to result in saturated
soils or surface runoff.

* Do not apply to saturated or flooded soils. It is recommended that
application(s) be limited to soils (areas) where the flooding frequency
class rating is None, Very Rare, to Rare.

* Applications of wastewater or solids containing manure to frozen
soils should be avoided. Do the following if an application of wastewater
or solids containing manure is to be made to frozen soils:

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

o Minimize applications to 5 wet tons per acre or less of solids
containing manure and 6,788 gallons (0.25 inches) per acre or less
of wastewater.

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

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



o Runoff control systems such as earthen dikes must be in place
where applications will be made to fields with slopes greater than
5%.
» Record applications, transfers or exports of nutrients (manure and
fertilizer) and maintain them for at least 5 years.
» Do not apply manure or commercial fertilizer to fields receiving
applications unless the nutrients applied in the manure are less than the
annual application of nutrients.

Reporting & Records

Manure Application/Export
All manure application and export records will include the quantity of manure or
wastewater. Records will be maintained and kept for five (5) years.

Reporting
All discharges must be reported to the Oregon Department of Agriculture within

24 hours (Salem 503-986-4699).

Animal Mortality

Having dead animals sent to an acceptable disposal site is the best method to
deal with animal mortalities. A list of disposal sites can be found on the internet at
http://www.deq.state.or.us/wmc/solwaste/disposal.html. Under no circumstances
are animal mortalities to be disposed of in any type of liquid manure storage
facility.

Rapid composting of dead animals occurs when the carbon to nitrogen (C:N)
ratio of the compost mix ranges between 10 and 20 to 1. To achieve the
recommended C:N ratio, build the initial compost pile by placing 18 inches of
sawdust or other bulking agent on the floor of the composting area. The bulking
agent should extend beyond the perimeter of the animal to be composted by at
least 2 feet. If using a compost bin the bulking material should extend at least 1
foot beyond the perimeter of the animal being composted. Using a bulking agent
such as sawdust will absorb any liquids as the animal decomposes during the
composting process.

Once the bulking agent has been placed on the floor of the composting area,
place the animal carcass on top. To decrease composting time and prevent
bloating the body cavity should be cut open. Cover the carcass with 1 to 3 feet of
separated manure solids or other material that has a moisture content between
30 to 60 percent and a C:N ratio of not more than 30 to 1. Use 1 foot of material
for small carcasses and 3 feet for large carcasses such as cattle. Be careful not
to add material that is to wet as it will hinder the composting process and cause -



odors. Small animals can be layered in a compost pile by placing 12 inches of
the bulking agent between layers as shown in the figure below. Be sure the total
height of the compost pile does not exceed 7 feet in height as it may
spontaneously combust causing a fire.

The first heating or primary composting cycle will take approximately 15 to 90
days depending on the size of the animal being composted. Refer to the table
below for estimated primary composting times. Check pile temperature using
thermometer probe on a daily basis. The pile temperature should be checked at
multiple points around the compost pile and at a point approximately 3 feet into
the pile. The temperature of the compost pile should reach 130 degrees
Fahrenheit (F) within a few days. Temperatures should peak between 130 and
150 degrees F in 3 to 4 days. When the temperature of the compost pile falls
below 130 degrees F, the compost needs to be aerated by turning or other
means. Be sure carcasses remain covered with the bulking agent after being
aerated. It is important to maintain a temperature above 130 degrees F for at
least 7 days during the primary composting cycle as failure to do so may result in
the incomplete destruction of pathogens and can cause fly and odor preblems.
After aerating the compost pile, the secondary composting times will be similar to
the first.

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

Primary Composting Times
6" Between

Carcasses Estimated Primary

A5 Batking Ao S Carcass Size (Ib) Comiposting Days
12" —| k. ) =
From | T carcass carcass eareass 0-10 .
Bin - 2 = 10-25 22
. - T — Bin -
Wall i Bult:lrifnss ¢ W Cam;s Wail 25-300 45
. : S T 300-750 60
12" base of ulking agent 750-1400 90

<

-~
Concrete slab or hard surface

Odors given off by the composting operation is a good indicator of how the
compost operation is proceeding. Foul odors may mean that the process has
turned from aerobic to anaerobic. Anaerobic conditions are the result of
insufficient oxygen in the compost. This may be caused by excessive moisture in
the compost or the need for turning or aerating of the compost pile.

After the composting process is finished, it may be used as a bulking agent for a
new compost pile. A rule of thumb is to use 50 percent of the composted material
for a bulking agent but you may want to use more or less depending on how



degraded the bulking agent is in the finished compost. Using finished compost in
a new compost pile reduces the amount of bulking agent needed for the new pile
and provides microbial inoculants to get the composting process started.

Finished compost can also be applied to crop and pasture land fields for
utilization of the nutrients and organics in the composted material. The nutrient
content of the composted material should be determined and application
equipment calibrated to ensure nutrients contained in the composted material are
not over applied.

As an alternative one of the following methods may be used:

Natural Disposal- To allow nature to take its course the dead animal needs to
be transported to a location at least ¥ mile from any off-farm dwelling and at
least ¥ mile from any water way in accordance with ORS 601.140. Once this
criteria is met the carcass can be left to degrade naturally with the help of
scavengers.

Landfill- Dead animals may be transported to a permitted landfill that accepts
animal carcasses for disposal. Be sure to call the chosen landfill first to insure a
landfill will accept your animal carcasses. Refer to the website given previously
for permitted landfills to call. Contact the landfill operator and the DEQ at (800)
452-4011 if the landfill you would like to use is not a permitted facility to see if an
exception may be granted for the disposal of animal carcasses.

Incineration- Dead animals may be burned as a method of disposal and as a
method to control diseases. Contact your DEQ at (800) 452-4011 for guidance
on incineration of animal carcasses.

Burial- Dead animals may be buried as a method of disposal. Large animals
such as an adult cow will require a hole approximately 2 feet by 7 feet by 8 feet
deep. Be sure to select a site that doesn’t have a water table to insure the bottom
of the hole will be dry. The animal carcass should be covered with hydrated lime
and covered with at least 4 feet of soil mounded 2 feet above the natural ground
line to allow for settling as the carcass decomposes. Burial sites should be
located at least 500 feet down slope from surface waters or wells.
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Our Model 360 in the Lower Tom shed by House #2.

We use 1 bucket of cedar shavings, 1 bucket of manure to 1 bucket of mortality. The end product is mixed with the
manure in the shed and spread upon the fields. We get on wheel barrel full of compost with each turn of the ecodrum.

4

™

e Molded from corrosion-free polyethylene for longevity
e Control system is automated and easy to use

e Forced air exhaust

e Supported by heavy-duty drive

e Powered by a 1hp 220v motor for low energy cost

e Stainless steel temperature probe

e Quick latch door

e Automatically discharges compost every rotation

e What is compost?

According to the EPA, compost is organic material that can be used as a soil amendment or as a medium to

grow plants. It is created by combining organic wastes in proper ratios with bulking agents (e.g., wood
_’shavings) to accelerate the breakdown of organic materials. More mature compost includes the production of

high temperatures of at least 131F to destroy pathogens and weed seeds that natural decomposition does not

destroy.



Q

e What is In-Vessel composting?

Composting is a natural biological process, carried out under controlled aerobic (oxygen) conditions, where
WVarious microorganisms including bacteria and fungi break down organic matter into simpler substances. In in-

vessel composting, organic materials are fed into a drum where the environmental conditions (including

temperature, moisture and aeration) are closely controlled. The Ecodrum™ has a motor to turn the drum daily

for proper aeration, and conversion of organic material to compost can take as little as a few weeks. The

Ecodrum™ draws air through the compost drum to create higher temperatures and speed up the composting

process.

Q

e What inputs are required by the Ecodrum™ composting process?

The Ecodrum™ requires a 220V outlet in order to run the 1hp motor. Bulking is required in order to achieve a
good finished product. Suggested bulking materials are wood shavings and peanut hulls. Other bulking
materials may be used but a representative should be contacted in this case.

e Does the Ecodrum™ compost in cold weather?

Yes Ecodrum™ can be used in cold weather. We recommend sheltering the Ecodrum™ in areas where high
wind chill, snow and freezing rain are present during the winter months. Also, a higher ratio of bulking material
to organics may be required in these areas.

o What smells are produced by the Ecodrum™ composting process?
Aerobic hot composting processes such as the Ecodrum™ produce very little odor.

Q

e How long does the Ecodrum™ composting process take?
t takes as little as 2 weeks to compost mortalities.

copied from website
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Operation and Maintenance

Solids Storage Facility

Emptying of the solids storage facilities should begin in the spring and continue
through the spring and summer months as weather conditions permit. To
function properly and have the greatest management flexibility, the solids storage
facilities must be as empty as possible in the fall before the fall and winter
weather begins.

Periodically inspect concrete and asphalt slabs, walls and curbs and repair or
replace broken sections as needed. Cleanup any spillage of manure and
organics from outside of the solids storage area and place them back in the
solids storage facility.

Maintain all fences, railings, and/or warning signs to provide warning and/or
prevent unauthorized human or livestock entry. Immediately repair vandalism,
vehicular or livestock damage to the structure, earthen areas surrounding the
structure, or any appurtenances.

Building Roofs

Inspect building roofs annually as a minimum. Repair and/or replace all rusted
sections and secure loose sections as needed. Immediately replace all broken
trusses, rafters, beams, poles as needed. Immediately determining the cause
and necessary modifications(s) to prevent reoccurring structural failure is
essential.

Composting Facility
Take a representative sample of the raw compost mixture and have a laboratory
determine the moisture content pH, and the carbon and nitrogen content.

The carbon to nitrogen ratio should range between 25 and 40 to 1. Make
adjustments as needed to the ingredients of the raw compost mixture as
necessary to achieve a carbon to nitrogen ratio within the acceptable range.

The moisture content should be between 40 and 60 percent. Add water or drier
material to adjust the moisture content. Care must be taken to see that the
carbon to nitrogen ratio of the mix is still in the 25 — 40 to 1 range after adjusting
the moisture content.

The pH preferably should range between 6.5 and 8 however composting may be
achieved between a pH of 5.5 and 9.0.

Check pile temperature using thermometer probe on a daily basis. The pile
temperature should be checked at a point one-third the distance for the outside
of the pile to center of the mass. Initially it will take approximately 2 to 3 days for



the compost to get above 105 degrees F. Compost temperatures should peak
between 130 and 140 degrees F in 5 and 7 days. When the temperature of the
compost material falls below 110 degrees F the compost needs to be aerated by
turning or other means. Failure to achieve the desired temperatures may result
in the incomplete destruction of pathogens and week seeds and can cause fly
and odor problems.

Odors given off by the composting operation is a good indicator of how the
compost operation is proceeding. Foul odors may mean that the process has
turned from aerobic to anaerobic. Anaerobic conditions are the result of
insufficient oxygen in the compost. This may be caused by excessive moisture in
the compost or the need for turning or aerating of the compost material.

For a well-managed windrow or static pile composting operation, the composting
time during the summer months should range from 14 days to a month. To
ensure finished compost, observe that the composted material has little or no
trace of the original raw material and has little odor. The material should be

i L+ hrA Al
black to brown in color. Particle size should be consistent and soil-like in texture,

All materials that are not considered feedstock for the composting process (i.e.
plastic ear tags, plastic gloves, etc...) are to be collected and transported to a
permitted landfill by a garbage collection service or other means. It is anticipated
that there will be no other material that will require offsite disposal.

Periodically inspect concrete and asphalt slabs, walls and curbs and repair or
replace broken sections as needed. Cleanup any spillage of composted material
from outside of the composting area and place them back in the composting
facility.

Maintain all fences, railings, and/or warning signs to provide warning and/or
prevent unauthorized human or livestock entry. Immediately repair vandalism,
vehicular or livestock damage to the structure, earthen areas surrounding the
structure, or any appurtenances.

Fences

Do not allow livestock access to open watercourses and drainage ways. Provide
off stream watering facilities where possible and limit access to designated
watering areas.

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



Insure gates and other appurtenances are in good working order. Replace or
repair components as needed.

Livestock Watering Facilities

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

Make certain the area adjacent to the trough is well protected with gravel, paving,
or good cover. Be sure that the outlet pipe has a free outlet and is not causing
any serious erosion problems. Check periodically to see if debris has fallen into
the trough or tank which may restrict inflow or planned functions of the outflow
system.

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

Where necessary maintain coverings and insulation to prevent damage from
freezing.

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

Immediately repair any vandalism, vehicular or livestock damage.

Pipelines
Flush pipelines used for liquid waste applications with clean water following
waste application, or as needed, to prevent particle buildup.

Drain the pipeline and components in areas that are subject to freezing. If parts
of the pipeline cannot be drained, a non-toxic antifreeze solution may be added.

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

Inspect pipelines for sign of failure. Inspect risers and valves periodically for
leaks or worn gaskets. Repair or replace pipeline, risers and valves as needed.

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



Pumps
Operate and maintain pumps in accordance with good judgment and
manufacture’s manuals and recommendations.

Drain liquid manure from pumps during cold weather to prevent freezing. If parts
of the system cannot be drained, a non-toxic antifreeze solution may be added.

Inspect pumps periodically and remove debris wrapped around shafts and
impellers. Maintain foot valves and check valves for proper operation.

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

For proper operation of pumps, maintain lubrication for all bearings and pump

achafia halt ra adinetad nranarhy i i
shafts, assure belts are adjusted properly, maintain safety covering devices on

open shafts and belt drives, check to make sure all safety valves and devices are
set at proper operating conditions so they may provide protection to the pump
and power unit. For centrifugal pumps, periodically measure tolerance between
pump impeller and pump casing (i.e. wearing) and replace wear ring as needed
to help restore new pump operating characteristics.

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

Operate and maintain agitators in accordance with the manufacture’s manual
and recommendations. Inspect all plumbing annually as a minimum.

Replace, tighten, or repair broken or loose connections and lines as needed.

Wells
Protect the area immediately surrounding the well from being damaged by
agriculture machinery, vehicles, or livestock.

All fences, railings, and/or warning signs shall be maintained to provide warning
and/or prevent unauthorized human or livestock entry.

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

Check metal surfaces for rust and other damage especially sections in contact
with earthfill and other materials. Repair or replace damaged section and apply
paint as a protective covering.



Keep all surface water from entering or accumulating at the immediate vicinity of
the well site.

Immediately repair any vandalism, vehicular, or livestock damage.

Chemical Handling Checklist
The following measures shall be taken to prevent chemicals from contaminating
process water or storm water storage and treatment systems:

1.

Make sure all chemicals are stored in proper containers. Expired
chemicals and empty containers are to be properly disposed of in
accordance with state and federal regulations. Pesticides and associate
refuse are to be disposed of in accordance with the FIFRA label.
Chemical storage areas are to be self-contained with no drains or other
pathways that will allow spilled chemicals to exit the storage area.
Chemical storage areas are to be covered to prevent chemical contact
with rain or snow.

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

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

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

MAP LEGEND
Area of Interost (AOI) 8 Spoil Area
L Area of Interest (AOI) o Stony Spot
Soils
Very Stony Spot
| Soil Map Unit Polygons ®
_@ Wet Spot
o Soil Map Unit Lines
O Other
=] Soil Map Unit Points
o Special Line Features
Special Point Features
© Blowout Water Features
Streams and Canals
B  Borrow Pit
Transportation
x ElayiSpok FEE) Rails
¢ Closed Depression o Interstate Highways
o¢  Gravel Pit US Routes
g Gravelly Spot £ Major Roads
o Landfil Local Roads
>. Lava Flow Background
ag  Marsh or swamp . Aerial Photography
2 Mine or Quarry
o Miscellaneous Water
©  Perennial Water
(V4 Rock Outcrop
+ Saline Spot
”.“ Sandy Spot
<  Severely Eroded Spot
¢  Sinkhole
W Slide or Slip
g Sodic Spot

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http:/Awebsoilsurvey.nres.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  Clackamas County Area, Oregon
Survey Area Data:  Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed: Jul 8, 2010—Sep 4,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
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Custom Soil Resource Report

Map Unit Legend

Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name ] Acres in AOI Percent of AOI
24C Cottrell silty clay loam, 8 to 15 | 4.0 100.0%
percent slopes
Totals for Area of Interest ' 4.0 100.0%

Map Unit Descriptions

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

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

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

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.
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An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscelianeous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.



Custom Soil Resource Report

Clackamas County Area, Oregon

24C—Cottrell silty clay loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 223w
Elevation: 300 to 900 feet
Mean annual precipitation: 45 to 80 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cottrell and similar soils: 85 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cottrell

Setting
Landform: Terraces, hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve, riser
Down-slope shape: Linear, concave
Across-slope shape: Linear
Parent material: Old alluvium

Typical profile
H1-0to 24 inches: silty clay loam
H2 - 24 to 55 inches: silty clay
H3 - 55 to 86 inches: silty clay loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained

Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20

to 0.57 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Minor Components

Borges
Percent of map unit: 4 percent
Landform: Depressions on terraces, hillslopes
Landform position (two-dimensional): Footslope

10
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Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear

Across-slope shape: Linear

Other vegetative classification: Poorly Drained (G0O02XY0060R)

11
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Physical Soil Properties~Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf | T group index
in Pct Pct Pct g/ec micro m/sec In/in Pct Pct
24C—Cottrell
silty clay
loam, 8to 15
percent
7 slopes | |
_ Cottrell 0-24 |-20- -49- 27-31-35 |1.30-1.40- | 4.00-9.00-14.00 |0.19-0.20-0.2 |0.0- 1.5- 2.9 3.0-35- |.32 |.32 |5 6 48
| 1.50 1 4.0 _
24-55 |- 7- -48- 40-45- 50 |1.20-1.25- | 1.40-3.00-4.00 |0.15-0.16-0.1 |3.0-4.5-5.9 05-18- |.28 |.28 .
. 1.30 7 3.0
ﬁ 55-86 |- 8- | -55- 30-38-45 |1.30-1.35- | 1.40-3.00-4.00 |0.15-0.18-0.2|3.0-4.5- 5.9 0.0-0.3- |.37 |.37 _
_ 1.40 1 0.5 _
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MAP LEGEND
Area of Interest (AOI) b= Spoil Area
Area of Interest (AOI) 8 Stony Spot
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L1 Soil Map Unit Polygons
d.‘_r Wet Spot
— Soil Map Unit Lines
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[m} Soil Map Unit Points
- Special Line Features
Special Point Features
© Blowout Water Features
. Streams and Canals
() Borrow Pit
Transportation
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> EavaFlos Background
de  Marsh or swamp ‘ Aerial Photography
ap Mine or Quarry
(=] Miscellaneous Water
© Perennial Water
LV Rock Outcrop
+ Saline Spot
N Sandy Spot
= Severely Eroded Spot
& Sinkhole
we Slide or Slip
J 8 Sodic Spot

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  Clackamas County Area, Oregon
Survey Area Data:  Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed: Jul 8, 2010—Sep 4,
2011 -

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

Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name I Acres in AOI I Percent of AOI
36B Hardscrabble silt loam, 2 to 7 ' 55|
_ percent slopes _ ‘
136C Hardscrabble silt loam, 7 to 20 0.0
_ percent siopes
70B Powell silt loam, 0 to 8 percent 1.4
slopes _
70D Powell silt loam, 15 to 30 percent ' 1.8
| slopes
92F Xerochrepts and Haploxerolls, 0.1
very steep
Totals for Area of Interest ' 8.8

Map Unit Descriptions

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

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

Most minor soils have properties similar to those of the dominant soil or soils in the
map unit, and thus they do not affect use and management. These are called
noncontrasting, or similar, components. They may or may not be mentioned in a
particular map unit description. Other minor components, however, have properties
and behavioral characteristics divergent enough to affect use or to require different
management. These are called contrasting, or dissimilar, components. They generally
are in small areas and could not be mapped separately because of the scale used.
Some small areas of strongly contrasting soils or miscellaneous areas are identified
by a special symbol on the maps. If included in the database for a given area, the
contrasting minor components are identifled in the map unit descriptions along with
some characteristics of each. A few areas of minor components may not have been
observed, and consequently they are not mentioned in the descriptions, especially
where the pattern was so complex that it was impractical to make enough observations
to identify all the soils and miscellaneous areas on the landscape.
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The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

36B—Hardscrabble silt loam, 2 to 7 percent slopes

Map Unit Setting
National map unit symbol: 224j
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Hardscrabble

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0 to 8inches: silt loam
H2 - 8 to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (GO02XY0060R)
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36C—Hardscrabble silt loam, 7 to 20 percent slopes

Map Unit Setting
National map unit symbol: 224k
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Hardscrabble

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0to 8 inches: silt loam
H2 - 8to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 7 to 20 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

1
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70B—Powell silt loam, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 226l
Elevation: 250 to 1,400 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Powell and similar soils: 80 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Powell

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty material over old silty alluvium

Typical profile
H1 -0 to 7 inches: silt loam
H2 - 7 to 15 inches: silt loam
H3 - 15 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 15 to 23 inches to fragipan
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 15 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irfigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

Minor Components

Delena
Percent of map unit: 4 percent
Landform: Terraces, hillslopes
Landform position (two-dimensional): Footslope
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Landform position (three-dimensional): Interfluve, riser
Down-slope shape: Linear

Across-slope shape: Linear

Other vegetative classification: Poorly Drained (G002XY0060R)

Aquepts
Percent of map unit: 2 percent
Landform: Depressions

70D—Powell silt loam, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 226n
Elevation: 250 to 1,400 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Powell and similar soils: 85 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Powell

Setting
Landform; Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Silty material over old silty alluvium

Typical profile
H1-0to 7 inches: silt loam
H2 - 7 to 15 inches: silt loam
H3 - 15 to 60 inches: silt loam

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 15 to 23 inches to fragipan
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 15 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): 4e
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Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Other vegetative classification: Somewhat Poorly Drained (G002XY0050R)

Minor Components

Delena
Percent of map unit: 4 percent
Landform: Terraces, hillslopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Interfluve, riser
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY0060R)

92F—Xerochrepts and Haploxeroils, very steep

Map Unit Setting
National map unit symbol: 2281
Elevation: 50 to 1,000 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Xerochrepts and similar soils: 50 percent
Haploxerolls and similar soils: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Xerochrepts

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium derived from igneous rock

Typical profile
H1 - 0to 8inches: silt loam
H2 - 8 to 48 inches: gravelly clay loam
H3 - 48 to 60 inches: very cobbly clay loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 36 to 72 inches
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Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated). 6e
Hydrologic Soil Group: B

Description of Haploxerolls

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Colluvium derived from igneous rock

Typical profile
H1-0to 12 inches: silt loam
H2 - 12 to 60 inches: very gravelly loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 36 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated). 6e
Hydrologic Soil Group: B
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Physical Soil Properties-Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name buik hydraulic water extensibility matter orodibility | erodibility
density | conductivity capacity Kw| Kf | T group index
In Pct Pci Pct g/ee micro m/sec In/in Pct Pct
36B—
Hardscrabble
silt loam, 2 to
| 7 percent
slopes _ "
Hardscrabble |0-8 -24- -51- 22-25- 27 |1.20-1.30- | 4.00-9.00-14.00 | 0.19-0.20-0.2 | 3.0- 4.5- 5.9 2.0-40- |37 |.37 |3 48
1.40 1 6.0
8-14  |-20- -53- 25-28- 30 |1.20-1.30- | 4.00-9.00-14.00 |0.19-0.20-0.2 |3.0-4.5-5.9 05-13- |49 |.49
| 1.40 1 20
14-60 |-17- -28- 50-55- 60 |1.10-1.20- | 0.01-0.20-0.42 |0.11-0.14-0.1|6.0-7.5-8.9 0.0-03- |[.24 .24
_ 1.30 6 0.5 |
36C— [ | |
Hardscrabble _ | _
silt loam, 7 to [ |
20 percent
slopes
Hardscrabble |0-8 |-24- -51- 22-25- 27 |1.20-1.30- | 4.00-9.00-14.00 | 0.19-0.20-0.2 |3.0- 4.5- 5.9 2.0-40- |.37 .37 |3 48
. 1.40 |1 6.0
8-14 |-20- -53- 25-28- 30 |1.20-1.30- | 4.00-9.00-14.00 |0.19-0.20-0.2 (3.0-4.5-5.9 0.5-13- |.49 |.49
1.40 1 20
14-60 | -17- -28- 50-55- 60 |1.10-1.20- [0.01-0.20-0.42 |0.11-0.14-0.1 |6.0-7.5-8.9 0.0-0.3- |.24 .24
1.30 6 0.5
70B—Powell silt
loam,0to 8
percent
slopes
Powell 0-7 -11- -67- 20-22- 24 |1.15-1.20- | 4.00-9.00-14.00 |0.21-0.23-0.2 |0.0- 1.5-2.9 40-50- |43 |43 |3 |48
" . 1.25 5 6.0
_ 7-15  |-10- |-68- 18-23- 27 [1.10-1.23- | 4.00-9.00-14.00 _o;w-o.B-o.n 0.0-1.5-2.9 1.0-25- |.49 |.49
| 1.35 | 8 40
_" 15-60 |-9- [-67- 18-24- 30 |1.60-1.63- |0.42-0.91-1.40 | 0.09-0.11-0.1 [0.0- 1.5-2.9 0.1-0.6- |.55 |.55
1.65 2 1.0
|
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Physical Soil Properties—Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water matter erodibility | erodibility
density | conductivity capacity Kw [ Kf | T group index
in Pet | Pt Pct glec micro m/sec In/in Pct Pct _
70D—Powell silt
loam, 15 to 30
| percent
slopes
Powell 0-7 -11- -67- 20-22- 24 |1.15-1.20- | 4.00-9.00-14.00 |0.21-0.23-0.2 | 0.0- 1.5- 2.9 40-50- |43 |43 |3 48
_ _ 1.25 5 6.0
7 7-15  |-10- -68- 18-23- 27 |1.10-1.23- |4.00-9.00-14.00 |0.19-0.21-0.2 | 0.0- 1.5-2.9 1.0-25- |49 |.49
1.35 3 4.0 |
1560 |-9- -67- 18-24- 30 |1.60-1.63- |0.42-0.91-1.40 |0.09-0.11-0.1 |0.0- 1.5-2.9 0.1-06- |.55 |.55
_ 1.65 2 1.0
92F— 7
Xerochrepts _
and |
| Haploxerolls,
very steep _
Xerochrepts 0-8 -25- -53- 18-23- 27 |1.10-1.25- |4.00-9.00-14.00 |0.16-0.19-0.2 |0.0- 1.5- 2.9 2.0-35- |.37 |.37 |4 6 48
1.40 [ 1 5.0
848 |-36- | -39- 20-25- 30 |1.10-1.25- | 1.40-8.00-14.00 | 0.11-0.13-0.1 [3.0- 4.5- 5.9 05-0.8- |.20 |.32
1.40 5 1.0
48-60 |-35- -34- 27-31- 35 |1.20-1.30- | 1.40-3.00-4.00 |0.09-0.11-0.1 |3.0- 4.5- 5.9 0.0-0.3- |.10 |.32
1.40 2 0.5 __
Haploxerolls |0-12 |-24- -51- 15-25- 35 | 1.10-1.35- | 1.40-8.00-14.00 |0.19-0.20-0.2 | 0.0- 1.5- 2.9 50-70- |32 |32 |5 6 48
_ | 1.60 1 9.0 _
i 12-60 _-wo- -37- 15-25- 35 |1.10-1.35- | 1.40-8.00-14.00 |0.19-0.20-0.2 | 3.0- 4.5- 6.9 05-13- |32 .32 _
i [ 1.60 1 2.0
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  Clackamas County Area, Oregon
Survey Area Data:  Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed: Jul 8, 2010—Sep 4,
2011

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting
- 7 . ;
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Map Unit Legend

Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
36B Hardscrabble silt loam, 2 to 7 3.1 100.0% |
percent slopes
Totals for Area of Interest 3.1 100.0% |

Map Unit Descriptions

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

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

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

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.
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An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

36B—Hardscrabble silt loam, 2 to 7 percent slopes

Map Unit Setting
National map unit symbol: 224j
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmiland classification: Farmland of statewide importance

Map Unit Composition
-~ Hardscrabble and similar soils: 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Hardscrabble

Setting
Landform: Hillslones
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-silope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0to 8 inches: silt loam
H2 - 8to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)
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Physical Soil Properties—Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf [ T group index
In Pct Pct Pct g/lec micro m/sec in/in Pct Pct
36B—
| Hardscrabble
silt loam, 2 to
7 percent
slopes |
Hardscrabble |0-8 -24- [-51- 22-25- 27 |1.20-1.30- | 4.00-9.00-14.00 | 0.19-0.20-0.2 | 3.0- 4.5- 5.9 2.0-40- |.37 .37 |3 6 48
1.40 1 6.0
8-14 |-20- -53- 25-28- 30 |1.20-1.30- |4.00-9.00-14.00 | 0.19-0.20-0.2 |3.0- 4.5-5.9 0.5-1.3- |.49 |.49
. 1.40 1 20
[ 14-60 |-17- -28- 50-55- 60 |1.10-1.20- | 0.01-0.20-0.42 |0.11-0.14-0.1 |6.0- 7.5- 8.9 0.0-03- |24 |24
1.30 6 0.5
|
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MAP INFORMATION

The soil surveys that comprise your AOl were mapped at 1:20,000.

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  hitp://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area: Clackamas County Area, Oregon
Survey Area Data:  Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed: Jul 8, 2010—Sep 4,
2011

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

Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
24C Cottrell silty clay loam, 8 to 15 0.7 | 0.6%
percent slopes
36B Hardscrabble silt loam, 2 to 7 0.1 0.1%
| percent slopes |
|36C Hardscrabble silt loam, 7 to 20 217 20.5%
percent slopes
37D Helvetia silt loam, 15 to 30 9.0 8.5%
percent slopes |
45D Jory silty clay loam, 15 to 30 8.0 7.5%
percent slopes
46B Jory stony silt loam, 3 to 8 0.2 0.2%
percent slopes .
56 McBee silty clay loam 03 0.3% |
70B Powell silt loam, O to 8 percent 5.1 4.8%
slopes
|7OC Powell silt loam, 8 to 15 percent 19.6 18.5% |
slopes _
70D Powell silt loam, 15 to 30 percent 29.5 27.9%
_ slopes |
178D Saum silt loam, 15 to 30 percent : 0.3 : 0.3% |
slopes
1 78E Saum silt loam, 30 to 60 percent - 1.3 1.3%
slopes |
92F Xerochrepts and Haploxeralls, I 10.2| 9.6%
very steep |
: Totals for Area of Interest 105.9 | 100.0%

Map Unit Descriptions

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

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.

10
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Clackamas County Area, Oregon

24C—Cottrell silty clay loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 223w
Elevation: 300 to 900 feet
Mean annual precipitation: 45 to 80 inches
Mean annual air temperature; 50 to 54 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cottrell and similar soils: 85 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cottrell

Setting
Landform: Terraces, hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve, riser
Down-slope shape: Linear, concave
Across-slope shape: Linear
Parent material: Old alluvium

Typical profile
H1 - 0to 24 inches: silty clay loam
H2 - 24 to 55 inches: silty clay
H3 - 55 to 86 inches: silty clay loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.6 inches)

Iinterpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Minor Components

Borges
Percent of map unit: 4 percent
Landform: Depressions on terraces, hillslopes
Landform position (two-dimensional): Footslope

11
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Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear

Across-slope shape: Linear

Other vegelative classification: Poorly Drained (G002XY0060R)

36B—Hardscrabble silt loam, 2 to 7 percent slopes

Map Unit Setting
National map unit symbol: 224
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmmland classification: Farmland of statewide importance

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

Description of Hardscrabble

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional). Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0to 8inches: silt loam
H2 - 8to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacily of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: \ery low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (GO02XY0060R)

12



Custom Soil Resource Report

36C—Hardscrabble silt loam, 7 to 20 percent slopes

Map Unit Setting
National map unit symbol: 224k
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Hardscrabble

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0to 8inches: silt loam
H2 - 8 to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 7 to 20 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

13
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37D—Helvetia silt loam, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 224n
Elevation: 250 to 500 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmiand classification: Farmland of statewide importance

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

Description of Helvetia

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Mixed old alluvium

Typical profile
H1-0to 14 inches: silt loam
H2 - 14 to 21 inches: silty clay loam
H3 - 21 to 40 inches: silty clay
H4 - 40 to 60 inches: silty clay loam

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 11.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Other vegetative classification: Moderately Well Drained >15% Slopes
(G002XY0030R)

14
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45D—Jory silty clay loam, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 224z
Elevation: 250 to 1,200 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Jory

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium

Typical profile
H1-0to 13 inches: silty clay loam
H2 - 13 to 60 inches: silty clay

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Other vegetative classification: Well Drained > 15% Slopes (G002XY0010R)

16
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46B—Jory stony silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2251
Elevation: 250 to 1,200 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Jory

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium

Typical profile
H1 - 0to 8 inches: stony silt loam
H2 - 8to 48 inches: stony silty clay
H3 - 48 to 60 inches: stony silty clay

Properties and qualities
Siope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irfigated): 4s
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: C
Other vegetative classification: Well drained < 15% Slopes (G002XY0020R)

16
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56—NMcBee silty clay loam

Map Unit Setting
National map unit symbol: 225t
Elevation: 50 to 1,200 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Mcbee and similar soils: 85 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Mcbee

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

Typical profile
H1-0to 15inches: silty clay loam
H2 - 15 to 48 inches: silty clay loam
H3 - 48 to 60 inches: clay loam

Properties and qualities
Slope: 0 to 3 percent
Depth fo restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water storage in profile: High (about 11.6 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated). 2w
Hydrologic Soil Group: C
Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Minor Components

Wapato
Percent of map unit: 3 percent
Landform: Flood plains
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Landform position (three-dimensional): Tread

Down-slope shape: Linear

Across-slope shape: Linear

Other vegelative classification: Poorly Drained (G002XY0060R)

Aquolls
Percent of map unit: 1 percent
Landform: Flood plains

70B—Powell silt loam, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 226l
Elevation: 250 to 1,400 feet
Mean annual precipitation: 50 to 60 inches
Mean annuali air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Powell and similar soils: 80 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Powell

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty material over old silty alluvium

Typical profile
H1-0to 7 inches: silt loam
H2 -7 to 15 inches: silt loam
H3 - 15 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 15 to 23 inches to fragipan
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 15 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e

18
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Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

Minor Components

Delena
Percent of map unit: 4 percent
Landform: Terraces, hillslopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Interfluve, riser
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY0060R)

Aquepts
Percent of map unit: 2 percent
Landform: Depressions

70C—Powell silt loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 226m
Elevation: 250 to 1,400 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Powell and similar soils: 85 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Powell

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty material over old silty alluvium

Typical profile
H1-0to 7 inches: silt loam
H2 - 7 to 15 inches: silt loam
H3 - 15 to 60 inches: silt loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 15 to 23 inches to fragipan
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Natural drainage class: Somewhat poorly drained

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

Depth to water table: About 15 to 24 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

Minor Components

Delena
Percent of map unit: 3 percent
Landform: Terraces, hillslopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Interfluve, riser
Down-slope shape: Linear
Across-slope shape: Linear
Other vegelative classification: Poorly Drained (G002XY0060R)

70D—Powell silt loam, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 226n
Elevation: 250 to 1,400 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Powell and similar soils: 85 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Powell

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slopc shape: Concave
Across-slope shape: Linear
Parent material: Silty material over old silty alluvium

Typicai profiie
H1-0to 7 inches: silt loam
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H2 - 7 to 15 inches: silt loam
H3 - 15 to 60 inches: silt loam

Properties and qualities
Slope: 15 to 30 percent
Depth fo restrictive feature: 15 to 23 inches to fragipan
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 15 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irngated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Other vegetative classification: Somewhat Poorly Drained (G002XY0050R)

Minor Components

Delena
Percent of map unit: 4 percent
Landform: Terraces, hillslopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Interfluve, riser
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY0060R)

78D—Saum silt loam, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 2273
Elevation: 250 to 800 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Saum and similar soils: 80 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Saum

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
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Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Material silty and colluvium

Typical profile
H1-0to 8inches: silt loam
H2 - 8 to 26 inches: silty clay loam
H3 - 26 to 50 inches: gravelly silty clay loam
H4 - 50 to 54 inches: unweathered bedrock

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat). Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Other vegetative classification: Well Drained > 15% Slopes (G002XY0010R)

78E—Saum silt loam, 30 to 60 percent slopes

Map Unit Setting
National map unit symbol: 2274
Elevation: 250 to 800 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmiand classification: Not prime farmland

Map Unit Composition
Saum and similar soils: 80 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Saum

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Material silty and colluvium

Typical profile
H1 - 0to 8 inches: silt loam
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H2 - 8 to 26 inches: silty clay loam
H3 - 26 to 50 inches: gravelly silty clay loam
H4 - 50 to 54 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irmigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C

92F—Xerochrepts and Haploxerolls, very steep

Map Unit Setting
National map unit symbol: 2281
Elevation: 50 to 1,000 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Xerochrepts and similar soils: 50 percent
Haploxerolls and similar soils: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Xerochrepts

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium derived from igneous rock

Typical profile
H1-0to 8inches: siltloam
H2 - 8 to 48 inches: gravelly clay loam
H3 - 48 to 60 inches: very cobbly clay loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
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Capacily of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)

Depth to water table: About 36 to 72 inches

Frequency of flooding: None

Frequency of ponding: None

Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

Description of Haploxerolls

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Colluvium derived from igneous rock

Typical profile
H1-0to 12 inches: silt loam
H2 - 12 fo 60 inches: very gravelly loam

T

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 36 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B
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Physical Soil Properties-Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf [ T group index
In Pct | Pct Pet glec micro m/sec infin Pect Pct
24C—Cottrell _
silty clay
loam, 8 to 16
percent
slopes |
Cottrell 0-24 |-20- -49- 27-31- 35 |1.30-1.40- |4.00-9.00-14.00 |0.19-0.20-0.2 |0.0- 1.5- 2.9 3.0-35- |.32 |32 |5 6 48
. 1.50 | 1 4.0
24-55 |-7- -48- 40-45- 50 |1.20-1.25- | 1.40-3.00-4.00 |0.15-0.16-0.1|3.0- 4.5-5.9 0.5-18- |.28 |.28
1.30 7 3.0
55-86 |- 8- -55- 30-38-45 |1.30-1.35- | 1.40-3.00-4.00 |0.15-0.18-0.2 |3.0- 4.5- 5.9 0.0-0.3- |.37 |.37
1.40 1 0.5
136B— _
Hardscrabble
silt loam, 2 to
7 percent
slopes
Hardscrabble |0-8 |-24- -51- 22-25- 27 |1.20-1.30- |4.00-9.00-14.00 |0.19-0.20-0.2 |3.0-4.5-5.9 2.0-40- |.37 |.37 |3 6 48
| . 1.40 1 6.0
_ 8-14 |-20- -53- 25-28- 30 |1.20-1.30- | 4.00-9.00-14.00 |0.19-0.20-0.2 |3.0- 4.5- 5.9 0.5-1.3- |.49 |49
“ 1.40 1 2.0
_ 14-60 _-3- |-28- 50-55- 60 |1.10-1.20- |0.01-0.20-0.42 |0.11-0.14-0.1 |6.0- 7.5- 8.9 0.0-0.3- |.24 |.24 _
1.30 | 6 0.5 _




Custom Soil kesource Report

Physical Soil Properties—Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf | T group index
in Pct Pct Pct gfee micro m/sec in/in Pct Pct
136C—
Hardscrabble
silt loam, 7 to
20 percent
slopes
| Hardscrabble |o-8 -24- -51- 22-25- 27 |1.20-1.30- |4.00-9.00-14.00 | 0.19-0.20-0.2 (3.0-4.5-5.9 2.0-40- |.37 |.37 |3 48
, _ 1.40 1 6.0
8-14 |-20- -53- 25-28- 30 | 1.20-1.30- |4.00-9.00-14.00 |0.19-0.20-0.2 (3.0-4.5-5.9 0.5-1.3- |.49 |.49
_ 1.40 1 2.0
14-60 |-17- -28- 50-55- 60 |1.10-1.20- |0.01-0.20-0.42 |0.11-0.14-0.7 {6.0- 7.5- 8.9 0.0-0.3- |.24 |24
1.30 6 0.5
37D—Helvetia
silt loam, 15 to
30 percent
slopes
Helvetia 0-14 |-27- -54- 15-20- 25 |1.10-1.20- [4.00-9.00-14.00 |0.19-0.20-0.2 |0.0- 1.5-2.9 2.0-30- |.37 /.37 |5 148
1.30 1 4.0
14-21 |-20- -49- 27-31- 35 |1.10-1.20- | 4.00-9.00-14.00 |0.19-0.20-0.2 | 0.0- 1.5-2.9 1.0-2.0- |[.37 |.37
1.30 1 3.0 [
2140 |-8- -50- 35-43- 50 |1.20-1.30- | 1.40-3.00-4.00 |0.15-0.17-0.1|3.0-4.5-5.9 05-08- |[.32 |.32
1.40 8 1.0 |
40-60 |-18- -52- 25-30- 35 |1.20-1.30- | 1.40-3.00-4.00 |0.19-0.20-0.2 |3.0-4.5-5.9 0.0-0.3- |.43 |43
1.40 1 0.5
45D—Jory silty
clay loam, 15
to 30 percent
slopes |
Jory 0-13  |-19- __Lm- 27-34- 40 | 1.20-1.25- |4.00-9.00-14.00 | 0.18-0.20-0.2 [0.0- 1.5-2.9 3.0-45- |.32 |32 |5 48
1.30 1 6.0
13-60 |- 3- -45- 45-53- 60 | 1.30-1.40- | 1.40-3.00-4.00 |0.15-0.16-0.1|3.0- 4.5-5.9 0.5-1.3- |.24 |24
1.50 7 20
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Physical Soil Properties~Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf | T group index
In Pct _ Pct Pct g/cc micro m/sec In/in Pct Pct
46B—Jory stony
silt loam, 3 to
8 percent
_ slopes |
| Jory 0-8 |-25- -52- 20-24- 27 |1.20-1.30- | 4.00-9.00-14.00 |0.13-0.16-0.1 |0.0- 1.5- 2.9 2.0-3.0- |.20 [.37 |5 7 38
| 1.40 8 4.0
_ 8-48 |-5- _Lm- 45-50- 55 | 1.30-1.40- | 1.40-3.00-4.00 |0.11-0.13-0.1 [3.0-4.5-5.9 1.0-2.0- |15 |.24
_ _ 1.50 ] 3.0
7 48-60 |-5- |-45- 45-50- 55 |1.30-1.40- | 1.40-3.00-4.00 |0.11-0.13-0.1|3.0- 4.5-5.9 05-08- |.15 |.24
_ _ 1.50 5 1.0
_ 56—McBee siity . |
clay loam |
Mcbee 0-15 |-7- |-62- 27-31- 35 |1.20-1.30- | 4.00-9.00-14.00 |0.19-0.20-0.2 |3.0- 4.5- 5.9 3.0-45- |24 24 |5 48
1.40 1 6.0
1548 |-7- -62- 27-31- 35 |1.20-1.30- | 4.00-9.00-14.00 | 0.19-0.20-0.2 | 3.0- 4.5- 5.9 1.0-25- (.37 |.37
| 1.40 1 4.0
48-60 |-31- -33- 27-36- 45 |1.20-1.30- | 1.40-2.70-4.00 |0.13-0.17-0.2|3.0- 4.5- 5.9 0.5-0.8- |.32 |.32
[ 1.40 1 1.0
| 70B—Powell silt _ 7
_ loam, O0to 8
percent )
slopes
Powell 0-7 -11- -67- 20-22- 24 |1.15-1.20- | 4.00-9.00-14.00 | 0.21-0.23-0.2 | 0.0- 1.5-2.9 4.0-50- |43 |43 |3 6 48
1.25 5 6.0
715 |-10- -68- 18-23- 27 [1.10-1.23- | 4.00-9.00-14.00 |0.19-0.21-0.2 |0.0- 1.5- 2.9 1.0-25- |49 |.49
1.35 3 4.0
15-60 |-9- _-3- 18-24- 30 |1.60-1.63- [0.42-0.91-1.40 |0.09-0.11-0.1 |0.0- 1.5- 2.9 0.1-06- |.55 |.55
| 1.65 2 1.0
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Physical Soil Properties~Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw| Kf | T group index
In Pct Pct Pct g/ee micro m/sec In/in Pct Pct
| 70C—Powell silt
loam, 8 to 15
percent
slopes |
Powell 0-7 [-11- -67- 20-22- 24 | 1.15-1.20- | 4.00-9.00-14.00 |0.21-0.23-0.2 {0.0- 1.5- 2.9 4.0-5.0- (.43 |43 |3 48
1.25 5 6.0
715 |-10- -68- 18-23- 27 |1.10-1.23- | 4.00-9.00-14.00 |0.19-0.21-0.2 |0.0- 1.5- 2.9 1.0-2.5- (.49 [.49
_ 1.35 3 4.0 _
15-60 |-9- -67- 18-24- 30 |1.60-1.63- |0.42-0.91-1.40 |0.09-0.11-0.7 |0.0- 1.5-2.9 0.1-06- |.55 |.55 _
1.65 2 1.0
70D—Powell silt
loam, 15 to 30
percent
slopes
Powell 0-7 -11- -67- 20-22- 24 |1.15-1.20- | 4.00-9.00-14.00 | 0.21-0.23-0.2 |0.0- 1.5- 2.9 40-50- |43 |43 |3 Xm
1.25 5 6.0 |
7-15  |-10- -68- 18-23- 27 | 1.10-1.23- | 4.00-9.00-14.00 ?.;w-o.ﬁ-o.m 0.0-1.5-2.9 1.0-2.5- |[.49 |.49 |
| 1.35 | 3 4.0
1560 |-9- |-67- 18-24- 30 |1.60-1.63- |0.42-0.91-1.40 |0.09-0.11-0.1|0.0- 1.5-2.9 0.1-06- |.55 |.55
_ 1.85 2 1.0
78D—Saum silt
loam, 15 to 30
percent
slopes
Saum 0-8 -24- -52- 20-24- 27 | 1.20-1.30- | 4.00-9.00-14.00 |0.19-0.20-0.2 | 0.0- 1.5- 2.9 2.0-3.0- |.32 |.32 |3 48
1.40 1 4.0
8-26 |-17- -48- 30-35- 40 | 1.30-1.40- | 4.00-9.00-14.00 |0.18-0.19-0.2 | 3.0- 4.5- 5.9 1.0-2.0- (.32 [.32
1.50 0 3.0
26-50 |-7- -51- 35-43- 50 | 1.30-1.40- | 1.40-3.00-4.00 |0.12-0.14-0.1 (3.0-4.5-5.9 05-08- |.15 |.32
1.50 5 1.0
_ 50-54 [— - = = = — — =
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Physical Soil Properties—Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf | T group index
In Pct Pect Pect g/cc micro m/sec infin Pt Pct
78E—Saum silt
loam, 30 to 60
percent
slopes
| saum 0-8 -24- [-52- 20-24- 27 |1.20-1.30- | 4.00-9.00-14.00 | 0.19-0.20-0.2 |0.0- 1.5-2.9 2.0-30- |.32 |.32 (3 48
| 1.40 1 40
_ 8-26 |-17- -48- 30-35- 40 | 1.30-1.40- |4.00-9.00-14.00 |0.18-0.19-0.2 | 3.0- 4.5- 5.9 1.0-2.0- |[.32 |.32
_ 1.50 0 3.0
26-50 |-7- [-51- 35-43- 50 |1.30-1.40- | 1.40-3.00-4.00 |0.12-0.14-0.1 |3.0-4.5-5.9 0.5-0.8- |.15 |.32 [
1.50 | & 1.0
50-54 |— = - — — - — - _
| 92F—
Xerochrepts
and
Haploxerolls,
very steep
_Xmsosava 0-8 -25- -53- 18-23- 27 |1.10-1.25- | 4.00-9.00-14.00 |0.16-0.19-0.2 | 0.0- 1.5- 2.9 2.0-35- |.37 |.37 |4 48
1.40 1 5.0
8-48 |-36- -39- 20-25- 30 |1.10-1.25- | 1.40-8.00-14.00 |0.11-0.13-0.1 {3.0- 4.5- 5.9 05-08- .20 |.32
1.40 5 1.0
48-60 |-35- -34- 27-31- 35 |1.20-1.30- | 1.40-3.00-4.00 |0.09-0.11-0.1 |3.0- 4.5-5.9 0.0-0.3- [.10 |.32
1.40 2 0.5 |
Haploxerolls |0-12  [-24- -51- 15-25- 35 |1.10-1.35- | 1.40-8.00-14.00 _o;o-o.mo-o.n 0.0-1.5-2.9 50-70- |.32 _.mw 5 148
[ 1.60 | 1 9.0 |
_ 12-60 | -39- -37- 16-25- 35 [1.10-1.35- | 1.40-8.00-14.00 |0.19-0.20-0.2 | 3.0- 4.5- 5.9 05-1.3- |.32 _.wn
[ | 1.60 1 20
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http:/Awebsoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:
Survey Area Data:

Clackamas County Area, Oregon
Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed:

Jui 8, 2010—Sep 4,
2011

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

Clackamas County Area, Oregon (OR610)

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

Cottrell silty clay loam, 8 to 15 3.3 32.1%
percent slopes : |

Hardscrabble silt loam, 7 to 20 | 7.0 67.6%
percent slopes _ |

Jory silty clay loam, 15 to 30 0.0 0.3%
percent slopes

Totals for Area of Interest 10.3 100.0%

Map Unit Descriptions

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

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, O to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

24C—Cottrell silty clay loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 223w
Elevation: 300 to 900 feet
Mean annual precipitation: 45 to 80 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cottrell and similar soils: 85 percent
Minor components: 4 percent
Estimales are based on observations, descriptions, and transects of the mapunit.

Description of Cottrell

Setting
Landform: Terraces, hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve, riser
Down-slope shape: Linear, concave
Across-slope shape: Linear
Parent material: Old alluvium

Typical profile
H1-0to 24 inches: silty clay loam
H2 - 24 to 55 inches: silty clay
H3 - 55 to 86 inches: silty clay loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Other vegetative classification: Moderately Well Drained < 15% Slopes
(GO02XY0040R)

Minor Components

Borges
Percent of map unit: 4 percent
Landform: Depressions on terraces, hillslopes
Landform position (two-dimensional): Footslope

10
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Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear

Across-slope shape: Linear

Other vegetative classification: Poorly Drained (G002XY0060R)

36C—Hardscrabble silt loam, 7 to 20 percent slopes

Map Unit Setting
National map unit symbol: 224k
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Hardscrabble

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0to 8 inches: silt loam
H2 - 8 to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 7 to 20 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

11
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45D—Jory silty clay loam, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 224z
Elevation: 250 to 1,200 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Jory

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium

Typical profile
H1 - 0to 13 inches: silty clay loam
H2 - 13 fo 60 inches: silty clay

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Other vegetative classification: \Well Drained > 15% Slopes (G002XY0010R)

12
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Physical Soil Properties-Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw| Ki | T group index
in Pt Pct Pct g/ee micro m/sec In/in Pct Pct
24C—Cottrell
silty clay |
| loam, 8to 15
percent _
slopes
Cottrell 0-24 |-20- | -49- 27-31- 35 | 1.30-1.40- |4.00-9.00-14.00 |0.19-0.20-0.2 |0.0- 1.5-2.9 3.0-35- |.32 |32 |5 48
_ _ 1.50 1 4.0
7 24-55 |-7- -48- 40-45- 50 |1.20-1.25- | 1.40-3.00-4.00 |0.15-0.16-0.1|3.0-4.5-5.9 05-18- |.28 |.28
| 1.30 7 3.0
_ 55-86 |- 8- -55- 30-38- 45 |1.30-1.35- | 1.40-3.00-4.00 |0.15-0.18-0.2 {3.0- 4.5-5.9 0.0-0.3- |.37 |.37
| 1.40 1 0.5
|360—
Hardscrabble
silt loam, 7 to
20 percent
slopes
_ Hardscrabble |0-8 -24- -51- 22-25- 27 |1.20-1.30- |4.00-9.00-14.00 | 0.19-0.20-0.2 |3.0- 4.5-5.9 2.0-40- |.37 |.37 (8 48
| 1.40 1 6.0
8-14 |-20- -53- 25-28- 30 |1.20-1.30- |4.00-9.00-14.00 |0.19-0.20-0.2 |3.0-4.5-5.9 05-1.3- |49 |49
_ 1.40 1 2.0
| 14-60 |-17- -28- 50-55- 60 |1.10-1.20- | 0.01-0.20-0.42 |0.11-0.14-0.1 |6.0- 7.5- 8.9 0.0-03- |.24 .24
_ | 1.30 6 0.5
45D—Jory silty
clay loam, 15
to 30 percent
| slopes
| Jory 0-13 |-19- -48- 27-34- 40 | 1.20-1.25- | 4.00-9.00-14.00 |0.18-0.20-0.2 |0.0- 1.5- 2.9 3.0-45- |.32 .32 |5 48
1.30 1 6.0
13-60 | -3- -45- 45-53- 60 |1.30-1.40-|1.40-3.00-4.00 |0.15-0.16-0.1 |3.0-4.5-5.9 05-13- |24 |.24
1.50 7 20
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MAP LEGEND
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3 BomowPit
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MAP INFORMATION

The soil surveys that comprise your AOl were mapped at 1:20,000.

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http:/Avebsoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:
Survey Area Data:

Clackamas County Area, Oregon
Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed:
2011

Jul 8, 2010—Sep 4,

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

Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
24C Cottrell silty clay loam, 8 to 15 1.1 37.1%
percent slopes |
45C Jory silty clay loam, 8 to 15 1.8 62.9%
percent slopes |
__.. | _
Totals for Area of Interest 2.9 100.0%

Map Unit Descriptions

The map units delineated on the detailed soil maps in a soil survey represent the soils

e mainaallamAaniin araas in tha Tha man it Aamarintiame alane

ith tha
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maps, can be used to determine the composition and properties of a unit.

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

24C—Cottrell silty clay loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 223w
Elevation: 300 to 900 feet
Mean annual precipitation: 45 to 80 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
—  Coltrell-and-similar soils: -85 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cottrell

Qattinag

Landform: Terraces, hillslopes

Landform position (two-dimensional): Summit, footslope

Landform position (three-dimensional): Base slope, interfluve, riser
Down-slope shape: Linear, concave

Across-slope shape: Linear

Parent material: Old alluvium

Typical profile
H1 - 0 to 24 inches: silty clay loam
H2 - 24 fo 55 inches: siity clay
H3 - 55 to 86 inches: silty clay loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XYQ040R)

Minor Components

Borges
Percent of map unit: 4 percent
Landform: Depressions on terraces, hillslopes
Landform position (two-dimensional): Footslope

10
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Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear

Across-slope shape: Linear

Other vegetative classification: Poorly Drained (G002XY0060R)

45C—Jory silty clay loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 224y
Elevation: 250 to 1,200 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Jory and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Jory

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium

Typical profile
H1 - 0to 13 inches: silty clay loam
H2 - 13 to 60 inches: silty clay

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Other vegetative classification: Well drained < 156% Slopes (G002XY0020R)
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Physical Soil Properties—Clackamas County Area, Oregon

Map symbol | Depth Sand m,m_a Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
W density | conductivity capacity Kw | Kf | T group index
In Pct Pct Pct g/ce micro m/sec | In/in Pct Pct
24C—Cottrell _
silty clay _
loam, 8 to 156 | 7
percent _
slopes _
| Cottrell 0-24 |-20- -49- 27-31- 35 | 1.30-1.40- |4.00-9.00-14.00 | 0.19-0.20-0.2 [0.0- 1.5-2.9 3.0-35- |.32 (.32 |5 48
_ 1.50 [ 1 4.0
24-55 |-7- -48- 40-45- 50 |1.20-1.25- | 1.40-3.00-4.00 T.a.o;m-o._ 3.0-4.5-5.9 0.5-1.8- |.28 |.28
7 1.30 7 3.0
_. 55-86 |- 8- -55- 30-38- 45 |1.30-1.35- [1.40-3.00-4.00 [0.15-0.18-0.2|3.0- 4.5- 5.9 0.0-0.3- |.37 |.37
| 1 1.40 1 0.5
|45C—Jory silty _
clay loam, 8 to
15 percent 7
slopes _
Jory 0-13  |-19- -48- 27-34- 40 |1.20-1.25- | 4.00-9.00-14.00 |0.18-0.20-0.2 |0.0- 1.5- 2.9 3.0-45- |.32 _.mm 5 48
| 1.8 1 6.0 7
13-60 7.9 Tm- 45-53- 60 |1.30-1.40- | 1.40-3.00-4.00 |0.15-0.16-0.1|3.0-4.5-5.9 0.5-1.3- |.24 %ma
1.50 7 2.0
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

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

MAP LEGEND
Area of Interest (AQI) 8 Spoil Area
) Area of Interest (AQI) ) Stony Spot
mo=|m (@  Very Stony Spot
] Soil Map Unit Polygons
,Q Wet Spot
— Soil Map Unit Lines ,
Fa Other
O Soil Map Unit Points
FL Special Line Features
Special Point Features
© Blowout Water Features
Streams and Canals
B Borrow Pit
Transportation
- 4 Clay Spot Rails
¢ Closed Depression e’ Interstate Highways
Wm Gravel Pit US Routes
& Gravelly Spot Major Roads
a3 Fandfil Local Roads
A LavaFlow Background
gle.  Marsh or swamp . Aerial Photography
4% Mine or Quarry
o Miscellaneous Water
© Perennial Water
L ¥4 Rock Outcrop
+ Saline Spot
N Sandy Spot
E--Y Severely Eroded Spot
o Sinkhole
P  Slide or Slip
Jig Sodic Spot

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

,
Source of Map:  Natural Resources Conservation wm:som
Web Soil Survey URL:  http://iwebsoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

|
This product is generated from the USDA-NRCS certified data as of

the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Clackamas County Area, Oregon
Version 10, Sep 18, 2015
|
Soil map units are labeled (as space allows) for map scales 1:50,000
or larger.

Date(s) aerial images were photographed:
2011

Jul 8, 2010—Sep 4,

The orthophoto or other base map on which the soit lines were
complled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor shifting

£ H ho-suidant
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Map Unit Legend

Clackamas County Area, Oregon (OR610)

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

23C Cornelius silt loam, 8 to 15 0.2 2.8%
percent slopes |
[37D Helvetia silt loam, 15 to 30 1.6 18.7% i
| percent slopes !

|45C Jory silty clay loam, 8 to 15 i 6.8 78.5%
percent slopes | [
Totals for Area of Interest _ 8.7 100.0% |

Map Unit Descriptions

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

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A compiex consists of two or more soils or miscellanecus areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

23C—Cornelius silt loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 223s
Elevation: 250 to 1,400 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cornelius and similar soils: 80 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cornelius

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Interfluve, base slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty material

Typical profile
H1-0to 16 inches: silt loam
H2 - 16 to 34 inches: silty clay loam
H3 - 34 to 60 inches: silt loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: 30 to 40 inches to fragipan
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table; About 27 to 37 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Minor Components

Delena
Percent of map unit: 4 percent
Landform: Terraces, hillslopes
Landform position (two-dimensional): Footslope

10
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Landform position (three-dimensional): Interfluve, riser
Down-slope shape: Linear

Across-slope shape: Linear

Other vegetative classification: Poorly Drained (G002XY0060R)

37D—Helvetia silt loam, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 224n
Elevation: 250 to 500 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Helvetia and similar soils; 85 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Helvetia

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parerl malerial. Mixed old alluvium

Typical profile
H1-0to 14 inches: silt loam
H2 - 14 to 21 inches: silty clay loam
H3 - 21 to 40 inches: silty clay
H4 - 40 to 60 inches: silty clay loam

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 11.4 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: C
Other vegetlative classification: Moderately Well Drained >15% Slopes
(G002XY0030R)
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45C—Jory silty clay loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 224y
Elevation: 250 to 1,200 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Jory and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Jory

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium

Typical profile
H1-0to 13 inches: silty clay loam
H2 - 13 to 60 inches: silty clay

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated). 2e
Hydrologic Soil Group: C
Other vegetative classification: Well drained < 15% Slopes (G002XY0020R)
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Physical Soil Properties—Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extensibillty matter erodibility | erodibility
density | conductivity capacity Kw | Kf | T group index
In Pet _ Pct Pct g/ce micro m/sec Infin Pct Pct
23C—Cornelius _
silt loam, 8 to
15 percent
slopes |
Cornelius 0-16 |-11- -69- 15-20- 25 |1.20-1.25- |4.00-9.00-14.00 | 0.20-0.22-0.2 |0.0- 1.5-2.9 1.0-3.0- (.37 |.37 |4 48
1.30 3 5.0
16-34 |-7- -62- 27-31- 35 | 1.25-1.33- |4.00-9.00-14.00 |0.19-0.20-0.2 | 3.0- 4.5- 5.9 0.5-0.8- |.43 |43
1.40 1 1.0
3460 |-9- -66- 15-25- 35 |1.55-1.60- | 0.42-0.91-1.40 |0.04-0.05-0.0|0.0- 1.5-2.9 0.0-0.3- |.55 |.55
1.65 6 0.5
37D—Helvetia
siltloam, 15 to
30 percent |
slopes [
Helvetia 014 |-27- -54- 15-20- 25 |1.10-1.20- [ 4.00-9.00-14.00 |0.19-0.20-0.2 |0.0- 1.5- 2.9 2.0-3.0- |.37 .37 |5 48
. 1.30 1 4.0
1421 |-20- -49- 27-31- 35 | 1.10-1.20- | 4.00-9.00-14.00 |0.19-0.20-0.2 {0.0- 1.5- 2.9 1.0-2.0- |.37 |.37
| 1.30 1 3.0 _
2140 |-8- -50- 35-43- 50 |1.20-1.30- | 1.40-3.00-4.00 |0.15-0.17-0.1(3.0-4.5-5.9 05-08- |.32 |.32
1.40 8 1.0 |
40-60 |-18- -52- 25-30- 35 |1.20-1.30- | 1.40-3.00-4.00 _o;o-o.mo-o.m 3.0-45-5.9 0.0-0.3- |.43 | .43
_ 1.40 1 0.5
| 45C—Jory silty
clay loam, 8 to
_ lay | 8t _
_ 15 percent
slopes _ _
| Jory 013  |-19- -48- 27-34- 40 | 1.20-1.25- | 4.00-9.00-14.00 | 0.18-0.20-0.2 (0.0- 1.5- 2.9 3.0-45- |32 .32 |5 48
. 1.30 1 6.0
| 13-60 __-m- -45- 45-53- 60 | 1.30-1.40- | 1.40-3.00-4.00 ﬁo.‘_m-o.a-o; 3.0-45-59 05-1.3- |.24 .24
[ 50 7 2.0
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MAP INFORMATION

The soil surveys that comprise your AO! were mapped at 1:20,000.

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

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of so
placement. The maps do not show the small areas of contrasting
soils that could have been shown at 2 more detailed scale.

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  Clackamas County Area, Oregon
Survey Area Data:  Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed: Jul 8, 2010—Sep 4,
2011

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

Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name | Acres in AOI Percent of AOI
458 Jory silty clay loam, 2to 8 9.8 | 98.8% |
percent slopes
78E Saum silt loam, 30 to 60 percent 0.1 1.2% |
slopes _
Totals for Area of Interest 9.9| 100.0%

Map Unit Descriptions

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

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly ~~ ~
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.



Custom Soil Resource Report

Clackamas County Area, Oregon

45B—Jory silty clay loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 224x
Elevation: 250 to 1,200 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmiand

Map Unit Composition
Jory and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Jory

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-siope shape: Linear
Parent material: Colluvium

Typical profile
H1 - 0to 13 inches: silty clay loam
H2 - 13 to 60 inches: silty clay

Properties and qualities
Slope: 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Other vegetative classification: Well drained < 15% Slopes (G002XY0020R)

78E—Saum silt loam, 30 to 60 percent slopes

Map Unit Setting
National map unit symbol: 2274

10
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Elevation: 250 to 800 feet

Mean annual precipitation: 40 to 50 inches

Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days

Famnland classification: Not prime farmland

Map Unit Composition
Saum and similar soils: 80 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Saum

Setting )
Landform: Hillslopes
Landform position (two-dimensional): Footslope, backslope
Landform position (three-dimensional): Head slope, side slope
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Material silty and colluvium

Typical profile
H1 -0 to 8 inches: silt loam
H2 - 8to 26 inches: silty clay loam
H3 - 26 to 50 inches: gravelly silty clay loam
H4 - 50 to 54 inches: unweathered bedrock

Properties and qualities
Slope: 30 to 60 percent
Depth to restrictive feature: 40 to 60 inches to lithic bedrock
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.4 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C

11
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Physical Soil Properties—Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf | T group index
in Pct Pct Pct g/lee micro m/sec In/in Pct Pct
| 45B—Jory silty
clay loam, 2 to
8 percent
slopes
_ Jory 0-13  |-19- -48- 27-34- 40 |1.20-1.25- | 4.00-9.00-14.00 | 0.18-0.20-0.2 | 0.0- 1.5- 2.9 3.0-45- |.32 |32 |5 (48
| 1.30 1 6.0
13-60 |- 3- -45- 45-53- 60 |1.30-1.40- | 1.40-3.00-4.00 (0.15-0.16-0.1|3.0-4.5-5.9 05-1.3- |.24 |.24
_ _ 1.50 7 20 _
| 78E—Saum silt
loam, 30 to 60
| percent
| slopes _
| saum 0-8 -24- -52- 20-24- 27 |1.20-1.30- | 4.00-9.00-14.00 | 0.19-0.20-0.2 |0.0- 1.5-2.9 2.0-3.0- |.32 |.32 |3 48
1.40 1 4.0
_ 826 |-17- | -48- 30-35- 40 | 1.30-1.40- |4.00-9.00-14.00 | 0.18-0.19-0.2 | 3.0- 4.5- 5.9 1.0-2.0- [.32 |.32
[ 1.50 0 3.0
26-50 |-7- -51- 35-43- 50 |1.30-1.40- | 1.40-3.00-4.00 |0.12-0.14-0.1 [3.0-4.5-5.9 05-08- |.15 |.32
1.50 5 1.0
50-54 |— — — — —_ ._| — —

=
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  Clackamas County Area, Oregon
Survey Area Data:  Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed: Jul 8, 2010—Sep 4,
2011

The orthophoto or other base map on which the soil lines were

compiled and digitized probably differs from the background

imagery displayed on these maps. As a result, some minor shifting
P> ; S :

L i
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Map Unit Legend

Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
45B Jory silty clay ioam, 2 to 8 53 100.0%
percent slopes
| Totals for Area of Interest | 5.3 100.0%

Map Unit Descriptions

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

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

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

The presence of minor components in a map unit in no way diminishes the usefulness
or accuracy of the data. The objective of mapping is not to delineate pure taxonomic
classes but rather to separate the landscape into landforms or landform segments that
have similar use and management requirements. The delineation of such segments
on the map provides sufficient information for the development of resource plans. If
intensive use of small areas is planned, however, onsite investigation is needed to
define and locate the soils and miscellaneous areas.
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An identifying symbol precedes the map unit name in the map unit descriptions. Each
description includes general facts about the unit and gives important soil properties
and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

45B—Jory silty clay loam, 2 to 8 percent slopes

Map Unit Setting
National map unit symbol: 224x
Elevation: 250 to 1,200 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Jory and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Jory

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium

Typical profile
H1-0to 13 inches: silty clay loam
H2 - 13 to 60 inches: silty clay

Properties and qualities
Sinpe* 2 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.1 inches)

Interpretive groups
Land capability classification (irrigated): 2e
Land capability classification (nonirrigated): 2e
Hydrologic Soil Group: C
Other vegetative classification: Well drained < 15% Slopes (G002XY0020R)

10
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Physical Soil Properties-Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Avallable Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf | T group index
in Pet Pct Pct g/lec micro m/sec in/in Pct Pct
| 45B—Jory silty _ .
clay loam, 2 to [
8 percent
slopes _ |
Jory 0-13  |-19- -48- 27-34- 40 |1.20-1.25- [4.00-9.00-14.00 |0.18-0.20-0.2 | 0.0- 1.5- 2.9 3.0-45- |.32 |32 |5 6 48
. 1.30 | 1 6.0 |
13-60 |-3- -45- 45-53- 60 |1.30-1.40- |1.40-3.00-4.00 |0.15-0.16-0.1 |3.0- 4.5- 5.9 05-13 |24 |.24
1.50 7 20
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area: Clackamas County Area, Oregon
Survey Area Data:  Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed: Jul 8, 2010—Sep 4,
2011

The orthophoto or other base map on which the soil lines were

compiled and digitized probably differs from the background

imagery displayed on these maps. As a result, some minor shifting
£ H 2 7 4
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Map Unit Legend

Clackamas County Area, Oregon (OR610)

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

24C Cottrell silty clay loam, 8 to 15 ' 1.3 17.7%
percent slopes |

36B Hardscrabble silt loam, 2 to 7 1.0 13.7% |
percent slopes

36C Hardscrabble silt loam, 7 to 20 5.0 68.7%
percent slopes

Totals for Area of Interest 7.3 100.0%

Map Unit Descriptions

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

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

24C—Cottrell silty clay loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 223w
Elevation: 300 to 900 feet
Mean annual precipitation: 45 to 80 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cottrell and similar soils: 85 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Cottrell

Setting
Landform: Terraces, hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve, riser
Down-slope shape: Linear, concave
Across-slope shape: Linear
Parent material: Old alluvium

Typical profile
H1- 0to 24 inches: silty clay loam
H2 - 24 to 55 inches: silty clay
H3 - 55 to 86 inches: silty clay loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Other vegetative classification: Moderately Well Drained < 15% Slopes
(GO02XY0040R)

Minor Components

Borges
Percent of map unit: 4 percent
Landform: Depressions on terraces, hillslopes
Landform position (two-dimensional): Footslope
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Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear

Across-slope shape: Linear

Other vegetative classification: Poorly Drained (GO02XY0060R)

36B—Hardscrabble silt loam, 2 to 7 percent slopes

Map Unit Setting
National map unit symbol: 224j
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Hardscrabble

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

11
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36C—Hardscrabble silt loam, 7 to 20 percent slopes

Map Unit Setting
National map unit symbol: 224k
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmiand classification: Farmland of statewide importance

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

Description of Hardscrabble

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0to 8inches: silt loam
H2 - 8 to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 7 to 20 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

12
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Physical Soil Properties-Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf | T group index
in Pct Pet Pct glec micro m/sec in/in Pct Pct
| 24c—Cottrell
7 silty clay
loam, 8 to 15 _
| percent
_ slopes 1 |
| Cottrell 0-24 | -20- -49- 27-31- 35 |1.30-1.40- | 4.00-9.00-14.00 |0.19-0.20-0.2 [0.0- 1.5- 2.9 3.0-35- |32 |.32 |5 |48
_ 1.50 1 40 _
24-55 | -7- -48- 40-45- 50 |1.20-1.25- | 1.40-3.00-4.00 |0.15-0.16-0.1 |3.0- 4.5-5.9 0.5-1.8- |.28 |.28
1.30 7 3.0
55-86 |-8- -55- 30-38- 45 | 1.30-1.35- | 1.40-3.00-4.00 |0.15-0.18-0.2|3.0-4.5- 5.9 0.0-0.3- |.37 |.37
7 1.40 1 ' 05
36B—
Hardscrabble
_ silt loam, 2 to
| 7 percent _
_ slopes _ |
T._mamoqmcc_m 0-8 -24- _-3- 22-25- 27 |1.20-1.30- |4.00-9.00-14.00 |0.19-0.20-0.2 |3.0-4.5-5.9 2.0-40- |37 |37 |3 48
[ 1.40 1 6.0
8-14 |-20- -53- 25-28-30 [1.20-1.30- |4.00-9.00-14.00 |0.19-0.20-0.2 |3.0- 4.5-5.9 0.5-1.3- |49 |49
1.40 [ 1 2.0
1460 |-17- -28- 50-55- 60 |1.10-1.20- | 0.01-0.20-0.42 ._o.:-o.I-o; 6.0-7.5-8.9 0.0-0.3- |.24 | .24
| 1.30 6 0.5
| |
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Physical Soil Properties—Clackamas County Area, Oregon

Map symbol | Depth| Sand Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw| Kf | T group index
In Pct Pet Pct glcc micro m/sec In/in Pct Pct
36C—
Hardscrabble
silt loam, 7 to _
20 percent
| slopes "
| Hardscrabble 0-8 -24- -51- 22-25- 27 |1.20-1.30- | 4.00-9.00-14.00 |0.19-0.20-0.2 | 3.0- 4.5- 5.9 2.0-40- |.37 .37 |3 6 |48
1.40 1 6.0
8-14 |-20- -53- 25-28- 30 |1.20-1.30- | 4.00-9.00-14.00 _o.Aw-o.No-o.n 3.0-45-59 0.5-1.3- |.49 | .49
1.40 L1 2.0 |
1460 |-17- -28- 50-55- 60 [1.10-1.20- [0.01-0.20-0.42 | 0.11-0.14-0.1 [6.0- 7.5- 8.9 0.0-0.3- |.24 | .24 _
| 1.30 6 0.5
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Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil line
placement. The maps do not show the small areas of contrasting
soils that could have been shown at a more detailed scale.
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Please rely on the bar scale on each map sheet for map
measurements.

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  hitp://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:
Survey Area Data:

Clackamas County Area, Oregon
Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed:
2011

Jul 8, 2010—Sep 4,

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

Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
70B Powell silt loam, 0 to 8 percent 21 77.8%
slopes
92F Xerochrepts and Haploxerolls, 0.6 22.2%
very steep
Totals for Area of Interest 27 100.0%

Map Unit Descriptions

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

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A complex consists of two or more soils or miscellaneous areas in such an intricate
pattern or in such small areas that they cannot be showin separateiy on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.



Custom Soil Resource Report

Clackamas County Area, Oregon

70B—Powell silt loam, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 226l
Elevation: 250 to 1,400 feet
Mean annual precipitation; 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Powell and similar soils: 80 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Powell

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty material over old silty alluvium

Typical profile
H1-0to 7 inches: silt loam
H2 -7 to 15 inches: silt loam
H3 - 15 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 15 to 23 inches to fragipan
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 15 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

Minor Components

Delena
Percent of map unit: 4 percent
Landform: Terraces, hillslopes
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Interfluve, riser
Down-slope shape: Linear
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Across-slope shape: Linear
Other vegetative classification: Poorly Drained (G002XY0060R)

Aquepts
Percent of map unit: 2 percent
Landform: Depressions

92F—Xerochrepts and Haploxerolls, very steep

Map Unit Setting
National map unit symbol: 2281
Elevation: 50 to 1,000 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Xerochrepts and similar soils: 50 percent
Haploxerolls and similar soils: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Xerochrepts

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium derived from igneous rock

Typical profile
H1-0to 8 inches: silt loam
H2 - 8 to 48 inches: gravelly clay loam
H3 - 48 to 60 inches: very cobbly clay loam

Properties and qualities
Slope: 20 to 60 percent
Depth fo restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification {nonirrigated): 6e
Hydrologic Soil Group: B

11
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Description of Haploxerolls

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Colluvium derived from igneous rock

Typical profile
H1 - 0to 12 inches: silt loam
H2 - 12 to 60 inches: very gravelly loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 36 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

12
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Physical Soil Properties-Clackamas County Area, Oregon

Map symbol | Depth Sand silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw [ Kf | T group index
| in Pct Pct Pct g/cc micro m/sec infin Pct Pet |
| 70B—Powell silt _ _
loam, O to 8
percent |
slopes |
Powell 0-7 -11- [-67- 20-22- 24 |1.15-1.20- [4.00-9.00-14.00 |0.21-0.23-0.2 | 0.0- 1.5- 2.9 4.0-5.0- |43 43 |3 48
1.25 5 6.0
715 |-10- -68- 18-23- 27 (1.10-1.23- |4.00-9.00-14.00 | 0.19-0.21-0.2 |0.0- 1.5-2.9 1.0-25- |49 |.49
1.35 3 40
15-60 |-9- -67- 18-24- 30 |1.60-1.63- |0.42-0.91-1.40 |0.09-0.11-0.1 |0.0- 1.5-2.9 0.1-06- |.55 |.55
1.65 2 1.0
92F— |
Xerochrepts
and
Haploxerolls,
very steep
Xerochrepts 0-8 -25- -53- 18-23- 27 |1.10-1.25- |4.00-9.00-14.00 |0.16-0.19-0.2 |0.0- 1.5-2.9 2.0-35- [.37 |.37 |4 |48
_ 1.40 1 5.0
_ 8-48 |-36- -39- 20-25- 30 [1.10-1.25- | 1.40-8.00-14.00 |0.11-0.13-0.1 | 3.0- 4.5- 5.9 0.5-0.8- |.20 |.32
[ 7 1.40 5 1.0
“ 48-60 |-35- [-34- 27-31- 35 | 1.20-1.30- | 1.40-3.00-4.00 _o.ow-o.j-o; 3.0-4.5-5.9 0.0-0.3- |.10 |.32
| 1.40 | 2 0.5
; Haploxerolls  |0-12 |-24- _-m,_- 15-25- 35 |1.10-1.35- | 1.40-8.00-14.00 m_o;o-o.mo-o.m 0.0- 1.5-2.9 60-7.0- |.32 |.32 |5 48
_ _ 1.60 {1 9.0 |
_ 12-60 |-39- m-wi 15-25- 35 |1.10-1.35- | 1.40-8.00-14.00 _o.ao-o.uo-o.m 3.0-45-5.9 0.5-1.3- |.32 _.wm
_ 1.60 [ 1 20
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MAP INFORMATION

The soil surveys that comprise your AOIl were mapped at 1:20,000.

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http:/websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  Clackamas County Area, Oregon
Survey Area Data:  Version 10, Sep 18, 2015

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

Date(s) aeri
2011

images were photographed:  Jul 8, 2010—Sep 4,

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

Clackamas County Area, Oregon (OR610)

Map Unit Symbol Map Unit Name | Acres in AO! Percent of AOI
24C Cottrell silty clay loam, 8 to 16 - 40| 34.4%
[ percent slopes
36C Hardscrabble silt loam, 7 to 20 76| 65.6% |
percent slopes _
92F Xerochrepts and Haploxerolls, 0.0 0.0% I
very steep |
Totals for Area of Interest 116 100.0% |

Map Unit Descriptions

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

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A comipiex conisists of two of miore soils or misceiianeous areas in such an iniricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

24C—Cottrell silty clay loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 223w
Elevation: 300 to 900 feet
Mean annual precipitation: 45 to 80 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 140 to 200 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Cottrell and similar soils: 85 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Coftrell

Setting
Landform: Terraces, hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve, riser
Down-slope shape: Linear, concave
Across-slope shape: Linear
Parent material: Old alluvium

Typical profile
H1 - 0to 24 inches: silty clay loam
H2 - 24 to 55 inches: silty clay
H3 - 55 to 86 inches: silty clay loam

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Moderately well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 10.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: C
Other vegetative classification: Moderately Well Drained < 15% Slopes
(G002XY0040R)

Minor Components

Borges
Percent of map unit: 4 percent
Landform: Depressions on terraces, hillslopes
Landform position (two-dimensional): Footslope

10
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Landform position (three-dimensional): Base slope, tread
Down-slope shape: Linear

Across-slope shape: Linear

Other vegetative classification: Poorly Drained (GO02XY0060R)

36C—Hardscrabble silt loam, 7 to 20 percent slopes

Map Unit Setting -
National map unit symbol: 224k
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Hardscrabble

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0to 8inches: silt loam
H2 - 8 to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 7 to 20 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

M
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92F—Xerochrepts and Haploxerolls, very steep

Map Unit Setting
National map unit symbol: 2281
Elevation: 50 to 1,000 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Xerochrepts and similar soils: 50 percent
Haploxerolls and similar soils: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Xerochrepts

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium derived from igneous rock

Typical profile
H1-0to 8inches: silt loam
H2 - 8 to 48 inches: gravelly clay loam
H3 - 48 to 60 inches: very cobbly clay loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

Description of Haploxerolls

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Linear

12



Custom Soil Resource Report

Parent material: Colluvium derived from igneous rock

Typical profile
H1-0to 12 inches: silt loam
H2 - 12 to 60 inches: very gravelly loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 36 to 48 inches
Frequency of-flooding: None —— -
Frequency of ponding: None
Available water storage in profile: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

13
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Physical Soil Properties~Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density conductivity capacity Kw | Kf | T group index
In Pect Pct Pct g/ec micro m/sec in/in Pct Pct
24C—Cottrell
silty clay |
loam, 8 to 15 _
7 percent
slopes
| Cottrell 0-24 |-20- | -49- 27-31- 35 | 1.30-1.40- | 4.00-9.00-14.00 |0.19-0.20-0.2 |0.0- 1.5- 2.9 3.0-35- |.32 |.32 |5 6 48
_ 1.50 1 4.0
7 2455 |-7- |-48- 40-45- 50 |1.20-1.25- | 1.40-3.00-4.00 |0.15-0.16-0.1 |3.0- 4.5- 5.9 0.5-1.8- |.28 |.28
| | _ 1.30 7 3.0
55-86 Tm- -55- 30-38-45 |1.30-1.35- | 1.40-3.00-4.00 |0.15-0.18-0.2|3.0-4.5- 5.9 0.0-0.3- |.37 |.37
_ 1.40 1 0.5
136C—
Hardscrabble
silt loam, 7 to
20 percent
slopes |
Hardscrabble |0-8 -24- -51- 22-25- 27 |1.20-1.30- | 4.00-9.00-14.00 |0.19-0.20-0.2 | 3.0- 4.5- 5.9 2.0-4.0- |.37 |.37 |3 6 48
. 1.40 1 6.0 |
8-14  |-20- -53- 25-28- 30 | 1.20-1.30- | 4.00-9.00-14.00 | 0.19-0.20-0.2 | 3.0- 4.5- 5.9 05-13- |49 49
1.40 1 2.0 _
| 14-60 |-17- -28- 50-55- 60 |1.10-1.20- |0.01-0.20-0.42 |0.11-0.14-0.1|6.0- 7.5- 8.9 0.0-03- |.24 |.24 .
| 1.30 6 0.5 _
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Physical Soil Properties=Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Avatlable Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw [ Kf | T group index
In Pct Pct Pct ¢/cc micro m/sec infin Pct Pct
92F— _
Xerochrepts
and
Haploxerolls,
very steep |
Xerochrepts 0-8 -25- -53- 18-23- 27 |1.10-1.25- | 4.00-9.00-14.00 | 0.16-0.19-0.2 |0.0- 1.5- 2.9 2.0-35- |.37 .37 |4 48
. 1.40 1 5.0
8-48 |-36- -39- 20-25- 30 |1.10-1.25- | 1.40-8.00-14.00 | 0.11-0.13-0.1 | 3.0- 4.5- 5.9 0.5-0.8- |.20 |.32
1.40 5 1.0
48-60 |-35- -34- 27-31- 35 |1.20-1.30- | 1.40-3.00-4.00 |0.09-0.11-0.1 |3.0-4.5-5.9 0.0-03- |.10 |.32
1.40 2 0.5
Haploxerolls  |0-12 _-NA- -51- 15-25-35 | 1.10-1.35- | 1.40-8.00-14.00 |0.19-0.20-0.2 |0.0- 1.5- 2.9 6.0-7.0- |.32 [.32 |5 8 |48
m 1.60 1 8.0
12-60 _-mo- -37- 15-25-35 {1.10-1.35- | 1.40-8.00-14.00 |0.19-0.20-0.2 |3.0- 4.5- 5.9 05-13- |32 [.32 |
| 1.60 | 1 20 | _
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:
Survey Area Data:

Clackamas County Area, Oregon
Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed:
2011

Jul 8, 2010—Sep 4,

The orthophoto or other base map on which the soil lines were

compiled and digitized probably differs from the background

imagery displayed on these maps. As a result, some minor shifting
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Map Unit Legend

Clackamas County Area, Oregon (OR610)

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

Hardscrabble silt loam, 7 to 20 11.4 75.7%
percent slopes

Powell silt loam, 0 to 8 percent 0.0 0.1%
slopes

Xerochrepts and Haploxerolls, 3.7 24.3%
very steep

Totals for Area of Interest 15.1 100.0%

Map Unit Descriptions

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

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, siope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A compiex consists of iwo or more soiis or misceiianeous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

36C—Hardscrabble silt loam, 7 to 20 percent slopes

Map Unit Setting
National map unit symbol: 224k
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature; 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Hardscrabble

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0to 8inches: silt loam
H2 - 8to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 7 to 20 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

10
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70B—Powell silt loam, 0 to 8 percent slopes

Map Unit Setting
National map unit symbol: 226l
Elevation: 250 to 1,400 feet
Mean annual precipitation: 50 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Prime farmland if drained

Map Unit Composition
Powell and similar soils: 80 percent
Minor components: 6 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Powell

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Silty material over old silty alluvium

Typical profile
H1-0to 7 inches: silt loam
H2 - 7 to 15 inches: silt loam
H3 - 15 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 8 percent
Depth to restrictive feature: 15 to 23 inches to fragipan
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to
moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 15 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.3 inches)

Interpretive groups
Land capability classification (irrigated): 3e
Land capability classification (nonirrigated): 3e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)

Minor Components

Delena
Percent of map unit: 4 percent
Landform: Terraces, hillsiopes
Landform position (two-dimensional): Footslope

11
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Landform position (three-dimensional): Interfluve, riser
Down-slope shape: Linear

Across-slope shape: Linear

Other vegetative classification: Poorly Drained (G002XY0060R)

Aquepts
Percent of map unit: 2 percent
Landform: Depressions

92F—Xerochrepts and Haploxerolls, very steep

Map Unit Setting
National map unit symbol: 2281
Elevation: 50 to 1,000 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Xerochrepts and similar soils: 50 percent
Haploxerolls and similar soils: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Xerochrepts

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium derived from igneous rock

Typical profile
H1-0to 8inches: siltloam
H2 - 8 to 48 inches: gravelly clay loam
H3 - 48 to 60 inches: very cobbly clay loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified

12
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Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

Description of Haploxerolls

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Linear
Parent material: Colluvium derived from igneous rock

Typical profile
H1-0to 12 inches: silt loam
H2 - 12 to 60 inches: very gravelly loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 36 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

13
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Physical Soil Properties~Clackamas County Area, Oregon

Map symbol | Depth Sand Siit Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extenslbility matter erodibility | erodibility
density | conductivity capacity Kw | Kf | T group index
In Pct Pct Pct glec micro m/sec In/in Pct Pct
36C—
Hardscrabble _
silt loam, 7 to
20 percent [
| slopes _ "
| Hardscrabble 0-8 m-mh- _-m? 22-25- 27 {1.20-1.30- | 4.00-9.00-14.00 |0.19-0.20-0.2 |3.0-4.5-5.9 2.0-40- |.37 |.37 |3 6 48
_ | 1.40 1 6.0
8-14 |-20- _-mm- 25-28- 30 |1.20-1.30- | 4.00-9.00-14.00 |0.19-0.20-0.2 |3.0- 4.5- 5.9 05-13- |49 |49
1.40 1 2.0
_ 14-60 |-17- -28- 50-55- 60 |1.10-1.20- | 0.01-0.20-0.42 |0.11-0.14-0.1 [6.0- 7.5- 8.9 0.0-03- |[.24 |.24
1.30 | 6 0.5
70B—Powell silt
loam, O to 8 |
percent
slopes _
Powell 0-7 -11- |-67- 20-22- 24 |1.15-1.20- | 4.00-9.00-14.00 |0.21-0.23-0.2 [0.0- 1.5- 2.9 4.0-5.0- [.43 |43 |3 6 48
1.25 5 6.0
715  |-10- Twm- 18-23- 27 [1.10-1.23- | 4.00-9.00-14.00 |0.19-0.21-0.2 |0.0- 1.5-2.9 1.0-2.5- |49 |49
. | 1.35 3 4.0
15-60 ﬁ-o- [-87- 18-24- 30 |{1.60-1.63- |0.42-0.91-1.40 |0.09-0.11-0.1 |0.0-1.5-2.9 0.1-06- |.55 |.55
_ | 1.65 2 1.0
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Physical Soil Properties-Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic |Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf | T group index
| in Pct Pct Pct gflec micro m/sec | in/in Pct Pct
|92F— _
Xerochrepts
| and
Haploxerolls,
very steep
Xerochrepts 0-8 -25- -53- 18-23- 27 (1.10-1.25- |4.00-9.00-14.00 | 0.16-0.19-0.2 | 0.0- 1.5- 2.9 2.0-35- |.37 |.37 |4 48
140 1 5.0
_ 848 |-36- -39- 20-25- 30 |1.10-1.25- | 1.40-8.00-14.00 |0.11-0.13-0.1 |3.0-4.5-5.9 0.5-0.8- |.20 |.32
1.40 | 6 1.0
4860 |-35- -34- 27-31- 35 | 1.20-1.30- | 1.40-3.00-4.00 |0.09-0.11-0.1{3.0-4.5-5.9 0.0-0.3- |.10 |.32
_ 1.40 2 0.5
__ Haploxerolls  [0-12 |-24- 1-51- 15-25- 35 |1.10-1.35- | 1.40-8.00-14.00 | 0.19-0.20-0.2 |0.0- 1.5- 2.9 50-70- |.32 .32 |5 48
_ 1.60 1 9.0
12-60 |-39- -37- 15-25- 35 |1.10-1.35- | 1.40-8.00-14.00 |0.19-0.20-0.2 |3.0- 4.5- 5.9 0.5-1.3- |.32 M.um
[ 1.60 1 20 |
! i
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MAP LEGEND

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

Spoil Area

L] Stony Spot
Soils o Very Stony Spot
| Soil Map Unit Polygons
¢ WetSpot
' Soil Map Unit Lines
0O Other
] Soil Map Unit Points
o= Special Line Features
Special Point Features
© Blowout Water Features
. 8Streams and Canals
[  Borrow Pit
Transportation
X  Clay Spot +++  Rails
¢ Closed Depression > Interstate Highways
0%  Gravel Pit US Routes
o Gravelly Spot Major Roads
° Landfil L.ocal Roads
> Lava Flow Background
a5 Marsh or swamp . Aerial Photography
B Mine or Quarry
o Miscellaneous Water
(e] Perennial Water
LV Rock Outcrop
+  Saline Spot
el Sandy Spot
S Severely Eroded Spot
& Sinkhole
P Slide or Slip
& Sodic Spot

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

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

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:  Clackamas County Area, Oregon
Survey Area Data:  Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed:  Jul 8, 2010—Sep 4,
2011

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

Clackamas County Area, Oregon (OR610)

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

46B Jory stony silt loam, 3t0 8 - 1.3 17.7%
percent slopes

46C Jory stony silt loam, 8 to 15 31| 42.5% |
percent slopes ! |

46D Jory stony silt loam, 15 to 30 ' 28 39.8%
percent slopes |

Totals for Area of Interest | 7.4 100.0% |

Map Unit Descriptions

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

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0

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

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

A complex consists of two or more soils or misceiianeous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The
pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.
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Clackamas County Area, Oregon

46B—Jory stony silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 2251
Elevation: 250 to 1,200 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Fammiand classification: Farmland of statewide importance

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

Description of Jory

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium

Typical profile
H1 - 0 to 8 inches: stony silt loam
H2 - 8 to 48 inches: stony silty clay
H3 - 48 to 60 inches: stony silty clay

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated). 4s
Hydrologic Soil Group: C
Other vegetative classification: Well drained < 15% Slopes (G002XY0020R)
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46C—Jory stony silt loam, 8 to 15 percent slopes

Map Unit Setting
National map unit symbol: 2252
Elevation: 250 to 1,200 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature; 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Description of Jory

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium

Typical profile
H1 - 0to 8 inches: stony silt loam
H2 - 8 1o 48 inches: stony silty clay
H3 - 48 to 60 inches: stony silty clay

Properties and qualities
Slope: 8 to 15 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: C
Other vegetative classification: Well drained < 15% Slopes (G002XY0020R)
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46D—Jory stony silt loam, 15 to 30 percent slopes

Map Unit Setting
National map unit symbol: 2253
Elevation: 250 to 1,200 feet
Mean annual precipitation: 40 to 50 inches
Mean annual air temperature: 52 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Jory and similar soils: 80 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Jory

Setting
Landform: Hillslopes
Landform position (two-dimensional): Summit, footslope
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium

Typical profile
H1 - 0 to 8 inches: stony silt loam
H2 - 8 to 48 inches: stony silty clay
H3 - 48 to 60 inches: stony silty clay

Properties and qualities
Slope: 15 to 30 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): 4s
Land capability classification (nonirrigated): 4s
Hydrologic Soil Group: C
Other vegetative classification: Well Drained > 15% Slopes (G002XY0010R)
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Physical Soil Properties~-Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name bulk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw| Kf [ T group index
In Pct Pet Pct g/cc micro m/sec In/in Pct Pt
_ 46B—Jory stony
| siltloam, 3 to |
| 8 percent _
slopes | |
Jory 0-8 -25- Tm-w 20-24- 27 |1.20-1.30- | 4.00-9.00-14.00 |0.13-0.16-0.1 [0.0- 1.5- 2.9 20-30- |20 .37 |5 38
1.40 8 4.0
8-48 |-5- 45- 45-50- 55 |1.30-1.40- | 1.40-3.00-4.00 |0.11-0.13-0.1 |3.0- 4.5- 5.9 1.0-2.0- |.156 |.24
| 1.50 5 3.0
48-60 |-5- -45- 45-50- 55 |1.30-1.40- | 1.40-3.00-4.00 |0.11-0.13-0.1 |3.0-4.5-5.9 05-08- |.15 |.24
| 1.50 5 1.0
46C—Jory stony
silt loam, 8 to _
15 percent
slopes _
Jory 0-8 -25- -52- 20-24- 27 |1.20-1.30- | 4.00-9.00-14.00 | 0.13-0.16-0.1 [0.0-1.5-2.9 2.0-3.0- |.20 [.37 |5 [38
[ 1.40 8 4.0 _
848 |-5- | 45- 45-50- 55 |1.30-1.40- | 1.40-3.00-4.00 | 0.11-0.13-0.1 |3.0- 4.5-5.9 1.0-2.0- |15 |.24
50 5 3.0
4860 |-5- -45- 45-50- 65 |1.30-1.40- | 1.40-3.00-4.00 | 0.11-0.13-0.1 |3.0-4.5-5.9 0.5-08- |.15 |.24
| 1.50 5 1.0
| 46D—Jory stony
siltloam, 15 to
30 percent
slopes |
Jory 0-8 [-25- -52- 20-24- 27 |1.20-1.30- | 4.00-9.00-14.00 | 0.13-0.16-0.1 |0.0- 1.5- 2.9 2.0-3.0- |.20 _.mq 5 38
| 1.40 8 4.0
848 |-5- -45- 45-50- 55 | 1.30-1.40- | 1.40-3.00-4.00 |0.11-0.13-0.1|3.0-4.5- 5.9 1.0-2.0- |15 |.24
_ 1.50 5 3.0 [ |
48-60 7-9 -45- 45-50- 55 | 1.30-1.40- | 1.40-3.00-4.00 |0.11-0.13-0.1 | 3.0- 4.5-5.9 0.5-08- |.15 ".NA
[ 1.50 5 1.0
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at 1:20,000.

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

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

Area of Interest (AOI) 8 Spoil Area
Area of Interest (AOI) D Stony Spot
Soils o Very Stony Spot
] Soil Map Unit Polygons
% et Spot
— Soil Map Unit Lines
Fa) Other
(] Soil Map Unit Points
o Special Line Features
Special Point Features
© Blowout Water Features
Sitreams and Canals
B9 Borrow Pit
j Transportation
X  Clay Spot +++  Rais
¢ s _um_uq.mmmmo: — Interstate Highways
Wm Gravel Pit US Routes
o Gravelly Spot Major Roads
©  Landil Local Roads
>~ Lava Flow Background
4l Marsh or swamp Bl Aerial Photography
o Mine or Quarry
o Miscellaneous Water
@  Perennial Water
LV Rock Outcrop
+ Saline Spot
DN Sandy Spot
= Severely Eroded Spot
o3 Sinkhole
¥  Slide or Slip
4 Sodic Spot

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

Source of Map:  Natural Resources Conservation Service
Web Soil Survey URL:  http://websoilsurvey.nrcs.usda.gov
Coordinate System: Web Mercator (EPSG:3857)

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

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

Soil Survey Area:
Survey Area Data:

Clackamas County Area, Oregon
Version 10, Sep 18, 2015

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

Date(s) aerial images were photographed:
2011

Jul 8, 2010—Sep 4,

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

Clackamas County Area, Oregon (OR610)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
36B Hardscrabble silt foam, 2 to 7 22| 26.5%
percent slopes :

36C Hardscrabble silt loam, 7 to 20 4.5 54.6%
| percent slopes

92F Xerochrepts and Haploxerolls, 1.5 18.9%
| very steep

Totals for Area of Interest 8.2 100.0%

Map Unit Descriptions

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

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

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

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

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

Soils that have profiles that are almost alike make up a soil series. Except for
differences in texture of the surface layer, all the soils of a series have major horizons
that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, salinity,
degree of erosion, and other characteristics that affect their use. On the basis of such
differences, a soil series is divided into soil phases. Most of the areas shown on the
detailed soil maps are phases of soil series. The name of a soil phase commonly
indicates a feature that affects use or management. For example, Alpha silt loam, 0
to 2 percent slopes, is a phase of the Alpha series.

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

A compiex consists of iwo or more soiis or miscelianeous areas in such an intricate
pattern or in such small areas that they cannot be shown separately on the maps. The

pattern and proportion of the soils or miscellaneous areas are somewhat similar in all
areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or
miscellaneous areas that are shown as one unit on the maps. Because of present or
anticipated uses of the map units in the survey area, it was not considered practical
or necessary to map the soils or miscellaneous areas separately. The pattern and
relative proportion of the soils or miscellaneous areas are somewhat similar. Alpha-
Beta association, 0 to 2 percent slopes, is an example.

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

Some surveys include miscellaneous areas. Such areas have little or no soil material
and support little or no vegetation. Rock outcrop is an example.



Custom Soil Resource Report

Clackamas County Area, Oregon

36B—Hardscrabble silt loam, 2 to 7 percent slopes

Map Unit Setting
National map unit symbol: 224j
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmiand of statewide importance

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

Description of Hardscrabble

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0 to 8 inches: silt loam
H2 - 8 to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 2 to 7 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated). 3w
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XY0060R)
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Custom Soil Resource Report

36C—Hardscrabble silt loam, 7 to 20 percent slopes

Map Unit Setting
National map unit symbol: 224k
Elevation: 150 to 600 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Farmland of statewide importance

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

Setting
Landform: Hillslopes
Landform position (two-dimensional): Footslope, summit
Landform position (three-dimensional): Base slope, interfluve
Down-slope shape: Convex
Across-slope shape: Linear
Parent material: Clayey alluvium

Typical profile
H1 - 0to 8 inches: silt loam
H2 - 8 to 14 inches: silty clay loam
H3 - 14 to 60 inches: clay

Properties and qualities
Slope: 7 to 20 percent
Depth to restrictive feature: 12 to 24 inches to abrupt textural change
Natural drainage class: Somewhat poorly drained
Capacily of the most limiting layer to transmit water (Ksat). Very low to moderately
low (0.00 to 0.06 in/hr)
Depth to water table: About 6 to 18 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: D
Other vegetative classification: Poorly Drained (G002XYO0060R)
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Custom Soil Resource Report

92F—Xerochrepts and Haploxerolls, very steep

Map Unit Setting
' National map unit symbol: 2281
Elevation: 50 to 1,000 feet
Mean annual precipitation: 40 to 60 inches
Mean annual air temperature: 50 to 54 degrees F
Frost-free period: 165 to 210 days
Farmland classification: Not prime farmland

Map Unit Composition
Xerochrepts and similar soils: 50 percent
Haploxerolls and similar soils: 35 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Xerochrepts

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium derived from igheous rock

Typical profile
H1-0to 8 inches: silt loam
H2 - 8 to 48 inches: gravelly clay loam
H3 - 48 to 60 inches: very cobbly clay loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high (0.20
to 0.57 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Moderate (about 8.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

Description of Haploxerolls

Setting
Landform: Terraces
Landform position (three-dimensional): Riser
Down-slope shape: Concave
Across-slope shape: Linear

12



Custom Soil Resource Report

Parent material: Colluvium derived from igneous rock

Typical profile
H1-0to 12 inches: silt loam
H2 - 12 to 60 inches: very gravelly loam

Properties and qualities
Slope: 20 to 60 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high
(0.20 to 1.98 in/hr)
Depth to water table: About 36 to 48 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: High (about 12.0 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: B

13



Custom Soil Resource Report

Physical Soil Properties—Clackamas County Area, Oregon

Map symbol | Depth Sand Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name butk hydraulic water extensibility matter erodibility | erodibility
density | conductivity capacity Kw | Kf [ T group index
” In | Pet Pt Pt g/cc micro m/sec | In/in Pct Pct
| 36B— _ _
Hardscrabble
_ silt loam, 2 to
7 percent [
| slopes _ [ |
_ Hardscrabble |0-8 -24- -51- 22-25-27 |1.20-1.30- | 4.00-9.00-14.00 |0.19-0.20-0.2 [3.0- 4.5-5.9 2.0-4.0- |.37 |.37 |3 6 48
| 1.40 1 6.0
8-14 |-20- -53- 25-28- 30 |1.20-1.30- | 4.00-9.00-14.00 | 0.19-0.20-0.2 |3.0- 4.5- 5.9 0.5-1.3- |.49 |.49
[ 140 1 20 |
1460 |-17- -28- 50-55- 60 | 1.10-1.20- | 0.01-0.20-0.42 _o.AA-o.AA.o.A 6.0-7.5-8.9 0.0-03- |.24 |24
_ 1.30 | 6 0.5
136C— . _
Hardscrabble _
silt loam, 7 to _
20 percent
| slopes [ | _
| Hardscrabble 0-8 -24- -51- 22-25- 27 | 1.20-1.30- | 4.00-9.00-14.00 | 0.19-0.20-0.2 |3.0- 4.5-5.9 2.0-4.0- |.37 [.37 |3 6 48
1.40 1 6.0
8-14  |-20- -53- 25-28- 30 |1.20-1.30- | 4.00-9.00-14.00 |0.19-0.20-0.2 |3.0-4.5- 5.9 05-1.3- |.49 |.49
1.40 o1 20
14-60 |-17- -28- 50-55- 60 |1.10-1.20- [0.01-0.20-0.42 |0.11-0.14-0.1 6.0- 7.5- 8.9 0.0-0.3- |.24 |.24
1.30 6 05




Custom Soil Resource Report

Physical Soil Properties—Clackamas County Area, Oregon

Map symbol | Depth sand | Silt Clay Moist Saturated Available Linear Organic | Erosion factors Wind Wind
and soil name _ bulk hydraulic water extensibility matter erodibility | erodibllity
_ density | conductivity capacity Kw | Kf [ T group index
in | Pct Pct Pet gltc micro m/sec in/in Pct Pct _ _
92F— m | _
Xerochrepts |
and
| Haploxerolls, _ |
very steep _ [ "
Xerochrepts 0-8 -25- -53- 18-23- 27 [1.10-1.25- |4.00-9.00-14.00 |0.16-0.19-0.2 |0.0- 1.5- 2.9 20-35 .37 |37 |4 6 __ 48
1.40 1 5.0 |
8-48 |-36- -39- 20-25- 30 |1.10-1.25- | 1.40-8.00-14.00 | 0.11-0.13-0.1 |3.0-4.5-5.9 0.5-0.8- |.20 |.32 r
1.40 5 1.0 |
4860 |-35- -34- 27-31-35 [1.20-1.30- | 1.40-3.00-4.00 | 0.09-0.11-0.1 |3.0- 4.5- 5.9 0.0-03- |.10 |.32
[ 1.40 | 2 0.5 m
_ Haploxerolls [0-12 |-24- |-51- 15-25-35 |1.10-1.35- | 1.40-8.00-14.00 |0.19-0.20-0.2 0.0-1.5-2.9 6.0-7.0- |.32 __.un 5 6 48
[ 1.60 1 9.0 |
, 12-60 M-wo- |-37- 15-25- 35 |1.10-1.35- | 1.40-8.00-14.00 _mo.G-o.mo-o.m 3.0-4.5-59 0.5-1.3- .32 |.32 |
| | | 1.60 | 1 20 _
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OREGON ANIMAL WASTE MA’ " GEMENT DESIGN AID (ORAWM)

3/1/2017

Ve .nb5.0
CLIENT:|Ed and Lisa Heilman |
ASSISTED BY: _
ANIMAL WASTE MANAGEMENT SYSTEM INVENTORY
WEATHER STATION | N WILLAMETTE EXP STA v AREAS CONTRIBUTING RUNOFF TO LIQUID STORAGE FACILITY
25Yr-24Hr 4.00 Lot Runoff Factors as Description of Runoff Area Area in SF
RCN= 95,00 a Percent of Monthly Paved Lot Area >>>>>>>>>5>5555>5 5555555555555 555555535 >5>>>>5>5>> | >
Average Monthly Inches Precipitation Is paved lot scraped daily? (Y/N)| NO bl
Month Precipitation Evaporation Paved Unpaved Unpaved Lot Area >>>>>>>5>5005555 5555555555555 > D555 m b5 0> 0
October 3.36 1.71 50% 15% Roof Area >>>>>000000 000500 DD S 5> 0
November 6.48 0.76 50% 20% Surface Area of Silage Storage E.n:mvivvvvvvvvvvvvvvvvvvvvwvvvvvvv. . 0
December 6.44 0.43 50% 15% Does Silage Seepage Drain to Storage Facility? (Y/N)| NO N
January 6.04 0.48 S0% 20% Total Runoff Area Contributing to Liquid Storage Facility>>>>>>>>>>>>>>> 0
February 5.24 0.81 45% 15%
March 4.28 1.57 40% 10% WATER USE THAT ENTERS LIQUID STORAGE FACILITY
April 3.14 2.39 35% 10% N Gallons of
umber of | Water Used | Total Water | Total Water
May 2.50 3.74 35% 10% Number of | Washes per | per Wash- | Use per Day, | Use per Day,
June 1.76 4.33 40% 10% Type of Water Use Animals Day Day Gallons Cubic Feet
July 0.73 5.40 30% 0% Animal Washwater 112500 0 0.00 0 0.0
August 0.83 4.93 30% 10% Equipment Wash 0 0.00 0 0.0
September 1.81 3.36 40% 15% Flushwater 0 0.00 0 0.0
Annual 42.61 29.91 I Miscellaneous 0 0.00 [1} 0.0
Total>>>>>>5>55500000 0050335000050 BB DD 0 0.0
CROP DATA
Percent Nutrients Removed in Pounds per Acre
Dry Matter Nitrogen | Phosphorous | Potassium
Field Number Acres - Crop (DM} Yield Units | Target Yield N P205 K20
Pastures 97.0 | Perennial Hay/Pasture(Med Intensity) i 100% Ton 4,00 192 64 183
Back 80 106.0 ' Perennial Hay/Pasture(Med Intensity) R < 100% Ton 2.00 96 32 92
30 Acre 9.0 | Perennial Hay/Pasture(Med Intensity) I >4 100% Ton 4.00 192 64 183
| v
! R v
[ -
| v
o =
- T T -
Off Farm %
Total Acres- 212.0 |

Page 2 of 3
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OREGON ANIMAL WASTE MA” " GEMENT DESIGN AID (ORAWM) 3112017
Ve .n5.0

CLIENT: Ed and Lisa Heilman
ASSISTED BY: 0

ANIMAL WASTE MANAGEMENT SYSTEM PRODUCTION

MONTHLY NUTRIENT PRODUCTION

Pounds of Nutrients from Pounds of Nutrients from Pounds of Nutrients from Total Pounds of Nutrients from
LIQUIDS SOLIDS GRAZING ALL SOURCES

Month N P20s K20 N P20s K20 N P20s K20 N P20s K20
October 0 0 0 8.705 5.817 5.900 543 284 467 9.247 6.101 6.367
November| 0 0 0 8.582 5,711 5.845 368 192 316 8.949 5.904 6.162
December 0 0 0 8.976 5.959 6.134 271 142 233 9.247 6.101 6.367
January 0 0 0 8.976 5.959 6.134 271 142 233 9,247 6.101 6.367
February 0 0 0 8.107 5.382 5,540 245 128 211 8,352 5.510 5.751
March 0 0 0 8.951 5.936 6.105 575 278 479 9.526 6214 6.584
April 0 0 0 8,424 5.629 5.710 795 385 662 9219 6,014 6.371
May 0 0 0 8,705 5.817 5.900 822 398 684 9,526 6.214 6.584
June 0 0 0 8.424 5.629 5.710 795 385 662 9219 6,014 6.371
July 0 0 0 8.705 5.817 5.900 822 398 684 9.526 6214 6.584
August 0 0 0 8.705 5.817 5.900 822 398 684 9.526 6214 6,584
September 0 0 0 8,424 5,629 5.710 525 275 452 8.949 5,904 6,162
Annual 0 0 0 103,683 69,100 70,489 6,852 3.405 5,765 110,536 72,505 76,254

Page 2 of 2 160609 Heilman ORAWMV5.0.xls
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OREGON ANIMAL WASTE MA’>" " GEMENT DESIGN AID (ORAWM)

CLIENT: Ed and Lisa Heilman

ASSISTED BY: 0

ANIMAL WASTE MANAGEMENT SYSTEM STORAGE

Ve .nb5.

0

3/1/2017

TANK MONTHLY INFLOWS INTO TANK
Number | Rain-Evap | Rain-Evap [ Normal Waste Waste
of days on Tank |on Exisung| Runoff [Washwater Solids to Store to Store
Tank Parameters Value Month CF Storage, CF CF CF CF CF Gallons
Storage Period, Days= 30 October 31 0 0 0 0 0 0 0
Tank Diameter, Feet= 0 | November 30 0 0 0 0 0 0 0
Dzcember 31 0 0 0 0 0 0 0
Existing Storage, Cubic Feet= 0 January 31 0 0 0 0 0 0 0
Surface Area of Existing Storage, SF= 0| February|] 28 0 0 0 0 0 0 0
25 Year-24 Hour Storm Runoft, CF= 0 March 31 0 0 0 0 0 0 0
Volume Needed, Cubic Feet= 0 April 30 0 0 0 0 0 0 0
Design Volume, Cubic Feet= 0 May 31 0 0 0 0 0 0 0
Is Tank Covered?| NO el June 30 0 0 0 0 0 0 0
Tank Dimensions?  Circular v July 31 0 0 0 0 0 0 0
August 31 0 0 0 0 0 0 0
September 30 0 0 0 0 0 0 0
Annual 365 0 0 0 0 0 0 0
1.0 Feet Minimum Freeboard = 1.0 Feet
25Yr-24Hr Storm Precipitation = _ 4 Inches
25Yr-24Hr Storm Runoff = _ 0 Cubic Feet
M 30 Day Precip - Evap = 572 Inches
Runoff from Normal Precipitation = _‘o Cubic Feet
Depth = 0 Feet

Washwater = _ 0 Cubic Feet

Manure = _ 0 Cubic Feet

—

Diameter

Feet——
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OREGON ANIMAL WASTE MA*" " GEMENT DESIGN AID (ORAWM)

CLIENT: Ed and Lisa Heilman
ASSISTED BY: 0

Vi

n5.

0

ANIMAL WASTE MANAGEMENT SYSTEM STORAGE

3/1/2017

EVAPORATION POND MONTHLY INFLOWS INTO EVAPORATION POND

Rain-Evap | Rain-Evap | Normal Waste Waste

Number on Pond |on Existing] Runoff |Washwater Solids to Store to Store

Evaporation Pond Parameters Value Month of Days CF Storage, CF CF CF CF CF Gallons
Storage Period, Days= 365 October 31 0 0 0 0 0 0 0
Side Slope (X:1)= 0.00 | November 30 0 0 0 0 0 0 0
Bottom Width, BW, Feet= 0 | December 31 0 0 0 0 0 0 0
Bottom Length, BL, Feet= 0 January 31 0 0 0 0 0 0 0
Accumulated Solids Duration, Years= 0 February 28 0 0 0 0 0 0 0
Existing Storage, Acre Feet= 0.00 March 31 0 0 0 0 0 0 0
Surface Area of Existing Storage, SF= 0 April 30 0 0 0 0 0 0 0
Minimum Soil Liner Depth, Feet= 1.00 May 31 0 0 0 0 0 0 0
25 Year-24 Hour Storm Runoff, CF= 0 June 30 0 0 0 0 0 0 0
Top Width, TW, Feet= 0 July 31 0 0 0 0 0 0 0
Top Length, TL, Feet= 0 August 31 0 0 0 0 0 0 0
Volume Needed, Acre Feet= 0.0 | September 30 0 0 0 0 0 0 0
Design Volume, Acre Feet= 0.0 Annual 365 0 0 0 0 0 0 0

NOT ENOUGH EVAPORATION TO DESIGN POND!

Top Width, TW = | 0 Feet
Crest of Emergency Spillway
Minimum Freeboard = 1.0 Feet “ﬁ
25Yr-24Hr Storm Precipitation I_ Inches

,|1
/1
_ \

Depth = 0 Feet

\

hY

_ umm Um% _u?o_v:m:o: m<mvo§_o:|

Nm<TMLEH Storm Runoff = _ Cubic Feet

Nm 83 Inches

| P—

Runoff from Normal Precipitation l_ Cubic Feet

Washwater H_ 0 Cubic Feet

kY

N
Volume of Accumulated Solids I“ Cubic Feet

\

Manure I_ Cubic Feet

!

— ‘_\

'
/
/
/

Bottom Width, BW = _ 0 Feet

l*

/!
/

/

)

A

Pumpdown
(" Stake
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OREGON ANIMAL WASTE MA* "~ GEMENT DESIGN AID (ORAWM)
Vi 15.0

CLIENT: Ed and Lisa Heilman
ASSISTED BY: 0

ANIMAL WASTE MANAGEMENT SYSTEM APPLICATION

3/1/2017

MANAGEMENT CRITERIA FOR TANK WAGON APPLICATION OF LIQUIDS

To apply 0 gallons of liquids generated from the operation it will take approximately 0 trips annually. Based on applying | NITROGEN, N
at agronomic rates use the application depths, travel lengths, and loads per acre listed below for each crop.

bt

Number of Travel
Tank NITROGEN, N Pounds of Applications Length
Wagon | Spread Concentration Nautrients Needed Inches of per Load
Field Capacity | Width in Storage Facility to be to meet Liquids Needed in Loads per
Number Acres Crop Gallons | Feet PPM Lbs/1000Gal Applied Crop Demand to Apply Feet Acte

Pastures 97 Perennial Hay/Pasture(Med Intensity) 0 0
Back 80 106 Perennial Hay/Pasture(Med Intensity) 0 0
30 Acre 9 Perennial Hay/Pasture(Med Intensity) 0 0

COMPUTED NUTRIENT CONCENTRATIONS IN STORAGE

Concentration of Nutrients
Annual Volume in Storage
Storage Facility Production Units N P20s K20 Units
Storage Pond (>50%) Dilution 0 Gallons 0.00 0.00 0.00 1bs/1,000 Gal
Solids Storage Facility (Roofed) 9.420 Tons 3.85 3.67 337 1bs/Ton

Page 2 of 2
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CAFO NPDES General Permit #01-2016
Issuance Date: March 31, 2016

Effective Date: April 20, 2016
Expiration Date: February 28, 2021

OREGON CONFINED ANIMAL FEEDING OPERATION
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM
GENERAL PERMIT NUMBER 01-2016

State of Oregon
Department of Agriculture
Confined Animal Feeding Operation Program

Ore go_n Department of Environmental Quality

Department Water Quality Division SHBdOray;n
of Agriculture Environments!
Quattty

In compliance with the provisions of Oregon Revised Statutes (ORS) Chapter 468B,
Oregon Administrative Rules (OAR) Chapter 340, Divisions 40, 45 and 51 and Chapter 603, Division 74,
the Federal Water Pollution Control Act as amended (The Clean Water Act),
Title 33 United States Code, Section 1251 et seq., and
the National Pollutant Discharge Elimination System (NPDES) program.

Until this permit expires or is medified or revoked, permit registrants who have properly obtained coverage under this
permit are authorized to discharge to waters of the state in accordance with the special and general conditions that follow.

Ray ] air(gl{ ircctor Fydia Emer
Natural Résources and Pesticides Operations Division Administrator
Oregon Department of Agriculture Oregon Department of Environmental Quality
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SPECIAL CONDITIONS
DEFINITIONS

“25-year, 24-hour rainfall event” means an event with a probable recurrence interval of once in twenty-five years as
defined by the National Weather Service in Technical Paper Number 40, “Rainfall Frequency Atlas of the United
States,” May 1961, or equivalent regiona! or state rainfall probability information developed from this source.

“40 CFR” means Title 40 of the Code of Federal Regulations (2014).
“Agency” means Oregon Department of Environmental Quality or Oregon Department of Agriculture.
“Agricultural stormwater” is defined at 40 CFR § 122.23(e).

“Animal waste management pian” or “AWMP” or “waste management plan” means a written document containing the
minimum elements necessary to manage manure, litter, and process wastewater from operations covered by this permit
in accordance with the terms and conditions of this permit.

“Agronomic application rate” means the rate or amount of nutrients applied to the soil for utilization by growing or
planned crops such that the crops remove the same or greater amount of nutrients provided by the agronomic
application.

“Bedding” means any absorbent material that is used to provide animal cleanliness and comfort in a confinement
system. Bedding materials inciude but are not iimited to: straw; sawdust; wood shavings; grass seed cieanings;
recycled, composted, or dried manure solids; and recycled paper products. Bedding that comes into contact with
animals, manure, litter, or process wastewater is determined to be manure, litter, or process wastewater for purposes of
this permit.

“Confined animal feeding operation” or “CAFO” as defined in OAR 603-074-0010(3) and OAR 340-051-0010(2)
means:

(a) The concentrated confined feeding or holding of animals or poultry, including but not limited to horse, cattle,
sheep, or swine feeding areas, dairy confinement areas, slaughterhouse or shipping terminal holding pens, poultry
and egg production facilities and fur farms:

(i) Inbuildings or in pens or lots where the surface has been prepared with concrete, rock or fibrous material to
support animals in wet weather; or

(ii) That have wastewater treatment works; or

(iii) That discharge any wastes into waters of the state; or

(b) An animal feeding operation that is subject to regulation as a concentrated animal feeding operation pursuant to 40
CFR § 122,23,

“Director” means the director of the State of Oregon Department of Environmental Quality or director of the State of
Oregon Department of Agriculture or their authorized designee(s).

“Discharge” when used without qualification means the “discharge of a pollutant.” “Discharge of a pollutant” is
defined at 40 CFR § 122.2,

“Dry waste” means any solid manure, litter, bedding, or waste feed that cannot be transferred or applied with a pump
or pipe system. Precipitation that comes into contact with dry waste does not change dry waste into wet waste. Dry
waste may contain urine, manure, leachate or incidental process wastewater that has been absorbed into the feces, and
used bedding materials in amounts that allow the waste to retain the dry characteristic so that the material cannot be
transferred or applied with a pump or through a pipe.

“Dry waste treatment works” means any plant or other works used for the purpose of treating, stabilizing or holding
wastes as a dry, solid substance. Dry waste treatment works for purposes of this permit do not utilize pumps or pipes to
transfer or apply dry waste and typically do not need any added water or liquid to transfer or apply dry waste. Dry
waste treatment works include but are not limited to manure piles and covered dry manure stack storage facilities.

“Dry-weather discharge” means a discharge of manure, litter or process wastewater from a land application area that is
not defined as Agricultural Stormwater (40 CFR 122.23(e)) and where the land application of manure, litter, or process
wastewater has not met all the site-specific nutrlent management practices contained in the department-approved
Animal Waste Management Plan and specified in 40 CFR 122.42(e)(1)(vi)-(xi). Dry weather discharges include but
are not limited to: discharges through tile drains, discharges combined with irrigation water, infiltration of nutrients
below the crop root zone, discharges due to failure of manure application or irrigation equipment.

“Frozen soil” means soil that has a soil temperature of 32° F (or 0° C) or less in any three (3) continuous inches of the
top 12 inches of soil.
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“Groundwater” means water in a saturated zone or stratum beneath the surface of land or below a surface water body.

“Manure” means solids or liquids excreted from an animal or other material (for example, bedding, compost, litter,
feed waste, silage leachate, raw materials such as feed or silage) that comes into contact with solid or liquid excreted
from an animal .

“OAR” means Oregon Administrative Rule.
“ORS” means Oregon Revised Statute.

“Overflow” means the discharge of manure or process wastewater resulting from the filling of wastewater or manure
storage structures beyond the point at which no more manure, process wastewater, or stormwater can be contained by
the structure.

“Person” is defined at 40 CFR § 122.2,

“Point source” is defined at 40 CFR § 122.2.

“Pollutant” is defined at 40 CFR § 122.2.

“Pollution” or “water pollution” is defined at ORS 468B.005(5).

“Process wastewater” or “process wastes” means water directly or indirectly used in the operation of the CAFO for any
or all of the following: spillage or overflow from animal or poultry watering systems; washing, cleaning or flushing
pens, barns, manure pits, or other CAFO facilities; direct contact swimming, washing, or spray cooling of animals; or
dust control. Process wastewater or process wastes also includes any water that comes into contact with any raw
materials, products, or byproducts including manure, litter, feed, milk, eggs, or bedding. OAR 340-051-0010(5) and
OAR 603-074-0010(17)

“Production area” means that part of a CAFO that includes the animal confinement area, the manure storage area, the
raw materials storage area, and the waste containment areas. The animal confinement area includes but is not limited to
open lots, housed lots, feedlots, confinement houses, stall bamns, free stall bams, milkrooms, milking centers, cowyards,
barnyards, medication pens, walkers, animal walkways, and stables. The manure storage area includes but is not
limited to lagoons, runoff ponds, storage sheds, stockpiles, under house or pit storages, liquid impoundments, static
piles, and composting piles. The raw materials storage area includes but is not limited to feed silos, silage bunkers, and
bedding materials. The waste containment areas include but are not limited to settling basins, and areas within berms
and diversions that separate uncontaminated stormwater. Also included in the definition of production area is any egg
washing or egg processing facility, and any area used in the storage, handling, treatment, or disposal of animal
mortalities. OAR 340-051-0010(6) and OAR 603-074-0010(18)

Quantitation Limits (QLs) — The QL is the minimum level, concentration or quantity of a target analyte that can be
reported with a specified degree of confidence. It is the lowest level at which the entire analytical system gives a
recognizable signal and acceptable calibration for the analyte. It is normally equivalent to the concentration of the
lowest calibration standard adjusted for sample weights, volumes, preparation and cleanup procedures employed. The
QL as reported by a laboratory is also sometimes referred to as the Method Reporting Limit (MRL) or Limit of
Quantitation (LOQ).

“Saturated soil” means soil with all available pore space filled that has reached its maximum retentive capacity as
defined in “Qualitative Description of Soil Wetness” (Brady, N. and Weil, R, p. 201, 2007).

“Setback” as defined at 40 CFR §412.4(b)(1) means a specified distance from surface water or potential conduits to
surface water where manure, litter, and process wastewater may not be land applied. Examples of conduits to surface
water include but are not limited to: Open tile line intake structures, sinkholes, and agricultural well heads.

“Treatment works” means any plant or other works used for the purpose of treating, stabilizing or holding wastes. ORS
468B.005(8)
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“Vegetative buffer” as defined at 40 CFR §412.4(b}(2) means a narrow, permanent strip of dense perennial vegetation
established parallel to the contours of and perpendicular to the dominant slope of the field for the purposes of slowing
water runoff, enhancing water infiltration, and minimizing the risk of any potential nutrients or pollutants from leaving
the field and reaching surface water.

“Waste storage facilities” means the physical system used for the isolation and retention of process wastes on the
confined animal feeding operation until their ultimate utilization.

“Wastes” is defined at ORS 468B.005(9).
“Water” or “waters of the state” is defined at ORS 468B.005(10).
“Waters of the U.S.” is defined at 40 CFR § 122.2.

“Wet waste” means any liquid manure, contaminated stormwater, process wastewater, liquid feed waste and silage or
manure leachate. Wet waste may include solid material particles that are suspended or dissolved in the liquid.

“Wet waste treatment works” means any plant or other works used for the purpose of treating, stabilizing or holding
wet wastes. . Wet waste treatment works for purposes of this permit include, but are not limited to: tanks or lagoons to
store wet waste; pumps, pipes, curbs, gutters, and collection sumps to direct, collect, transfer, or apply wet wastes; and
any system that separates dry waste from wet waste.
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S1.LPERMIT COVERAGE

When is a permit required and which CAFOs are covered by this permit?

1.  Any person who owns or operates a confined animal feeding operation (CAFO) that discharges to surface
water of the state is required to obtain NPDES permit coverage. NPDES General Permit #01 provides
coverage for the types of CAFOs listed in Table 1 below that discharge to surface water of the state. This
includes concentrated animal feeding operations defined at 40 CFR § 122.23 that discharge to waters of the

S1.A.

S1.B.

u.s.

2. Any person not wishing to be covered by this permit may apply for an NPDES individual permit in
accordance with OAR 340-045-0030. In addition, the director may require coverage under an NPDES
individual permit pursuant to the provisions in OAR 340-045-0033 and OAR 603-074-0012.

Can I elect coverage under this permit even if my CAFO does not discharge to surface water?

Any person who owns or operates a CAFO that does not discharge to surface water of the state may voluntarily

elect to be covered under this permit. Any person making such an election is subject to all applicable requirements,

of this permit.

Table 1: Classification of CAFOs that require coverage by NPDES General Permit #01

Type of CAFO discharging to i

ysl:l'.lrface water of therftatge Small Sisdinm Large
mature dairy cows' <200 200-699 >700
veal calves <300 300-999 >1,000
cattle” <300 300-999 >1,000
swine > 55 lbs <750 750-2,499 >2,500
swine < 55 Ibs <3,000 3,000-9,999 >10,000
horses <150 150-499 >500
sheep or lambs <3,000 3,000-9,999 =>10,000
turkeys <16,500 16,500-54,999 >55,000
chic.:kens, including laying hens or <9,000 9,000-29,999 30,000
broilers w/wet waste system
laying hens w/dry waste system <25,000 25,000-81,999 >82,000
broiler chickens w/dry waste system <37,500 37,500-124,999 >125,000
g;:t‘;;“’/ e <10,000 10,000-29,999 >30,000
ducks w/wet waste system <1,500 1,500-4,999 >5,000
other animal type’ Designated by director. | Designated by director. | Designated by director.

"Whether milked or dry.

2Other than mature dairy cows or veal calves; cattle includes but is not limited to heifers, steers, bulls and cow/calf pairs.

ITo determine the number of animals that require permit coverage, ODA will compare the operation to the most

similar animal type in the table.
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How do I apply for permit coverage?

1.

New Application

To obtain permit coverage for the first time, a person must submit to ODA an ODA Application to Register
(ATR), Land Use Compatibility Statement (LUCS), Animal Waste Management Plan (AWMP), and
application fee. The application, LUCS, AWMP, and fee must be submitted to ODA at least 180 days prior
to the time permit coverage is needed or as specified by ODA in writing. For information on AWMP
requirements, see S3, p. 13.

Renewal of Permit Coverage

To renew permit coverage, the permit registrant must submit an ODA renewal application at least 180 days
before the expiration date of this permit or as specified by ODA in the renewal notice but no later than the
expiration date of this permit. Applicants must certify on their renewal application whether an AWMP is
new, updated or current and on file. New and updated animal waste management plans must be submitted
with the application.

Notification of Permit Coverage :
ODA will review the application and notify the applicant in writing when permit coverage is approved or
denied. Permit coverage does not begin until written notice is issued by ODA to the applicant. Written
notification will include a Notice of Registration that will include the following information:
(a) The owner and operator's legal name;
(b) Facility name and location;
{c) Contact information, including mailing address and telephone number;
(d) Effective date of permit coverage;
(¢) Maximum number of animals allowed at the facility; and
(f) Regulatory status of the operation. ODA will use the following classifications for regulatory status:
(i) Large concentrated animal feeding operation as defined in 40 CFR § 122.23(b)(4);
(i) Medium concentrated animal feeding operation as defined in 40 CFR § 122.23(b)(6);
(iii) Small concentrated animal feeding operation as defined in 40 CFR § 122.23(b)(9) and designated
by the director pursuant to OAR 603-074-0012;
(iv) Elective large, medium, or small CAFO sized according to Table 1, p. 6.

How do [ transfer permit coverage to a new owner or operator?

The permit registrant must complete an ODA transfer form and submit it to ODA for approval at least 30 days
before transfer of the CAFO is scheduled to occur or as specified by ODA. The form must be signed by the
previous owner or operator as well as the new owner or operator. ODA will respond to the request for transfer by
conducting a site inspection and a review of the permit file. ODA will notify the permit registrant and transferee
in writing of transfer of coverage under this permit or deny the request with an explanation of why the request was
denied.

What activities are covered by this permit?

This permit covers the discharge of pollutants resulting from processes, wastes, and operations that are
properly identified by the registrant through its AWMP approved by ODA.

This permit does not cover disposal of human wastes or treatment works that mix human and animal
wastes. Any person owning or operating such a system must apply to DEQ for coverage under an
individual or general permit issued pursuant to ORS 468B.050. This general permit may be used in
addition to an individual or general permit issued by DEQ pursuant to ORS 468B.050 that covers some
other type of wastewater at this same facility, for example, septic system wastewater.

Pursuant to 40 CFR § 122.23(¢), precipitation-related discharges that qualify as agricultural stormwater
discharges from land application areas are not subject to NPDES permit requirements. For discharges
from the land application area to meet the definition of agricultural stormwater, manure and wastewater
must be applied in accordance with site specific practices listed in the ODA-approved AWMP that ensure
appropriate agricultural utilization of nutrients.

How do I cancel permit coverage?

1.

ODA will cancel coverage under this permit upon issuance of an appropriate individual permit by ODA and
DEQ or coverage under WPCF General Permit #01 is granted by ODA.
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Any permit registrant may request in writing to ODA that coverage under this permit be cancelled if any one

of the following applies:

(@) Conditions or standards have changed so that the CAFO no longer qualifies for or is required to have
coverage under this permit.

(b) The permit registrant no longer has animals on site and all waste storage and control facilities have been
cleaned and re-purposed or decommissioned in accordance with the following requirements:
(i) Cleaning/Re-purposing Requirements

(1) All liquid and solid manure, litter and process wastewater must be removed from the
structure(s) and either land applied according to the ODA-approved AWMP or exported
according to S2.K, p. 12.

(2) Allliquid storage facilities that could fill with rain water must be flushed with clean water,
the flush water land applied or exported according to S2.K, p. 12 and the remaining liquid in
the structure tested to confirm the E. coli level is at or below the water quality standard of
406 Colony Forming Units/100m| of sample.

(3) All liquid transfer systems are cleaned and modified so that they are not a conduit for any
pollutant to enter surface water or groundwater.

(i) Decommissioning Requirements

(1) Al liquid and solid manure, litter and process wastewater must be removed from the
structure(s) and either land applied according to the approved AWMP or exported according
to S2.K, p. 12.

(2) Ifthe structure has a synthetic liner, the liner must be removed and disposed or recycled in a
lawful manner.

(3) Afer completion of [(ii)(/)] above, any earthen structure must be filled with soil and
returned to the grade matching the surrounding area. All soil fill and remaining exposed soil
must be seeded to site-appropriate grass or ground cover to prevent erosion.

The permit registrant must also certify that it will not commence operation of a regulated CAFO at the same
location until the appropriate NPDES or WPCF permit coverage has been obtained.

ODA will respond to the request for cancellation by conducting a site inspection and a review of the permit
file. ODA will notify the permit registrant in writing of termination of coverage under this permit or deny
the request with an explanation of why the request was denied.

Will my information be kept confidential?

Information, including the name and address of an NPDES permit applicant or permit registrant, NPDES permit
applications (for example, ODA ATRs) and their attachments (for example, AWMPs), NPDES permits, and
NPDES permit discharge data cannot be kept confidential pursuant to 40 CFR § 122.7(b) and (c), ORS 468.095(1),
and ORS 192.410 to 192.505. The applicant or permittee may request that director classify other records as
confidential upon a proper showing that the record is a trade secret pursuant to ORS 468.095(2).

What are the public notice and participation requirements of this permit?

Prior to approving new permit coverage, renewing permit coverage, or approving proposed substantial
changes to an AWMP, ODA will provide public notice and participation as detailed in Table 2, p. 9.

ODA may batch multiple notices as regionally appropriate.

Application and permit documents (for example, Application to Register, renewal application, AWMP, Land
Use Compatibility Statement) will be available for public review at ODA headquarters and appropriate field
offices. Ifavailable, electronic copies of documents will be provided upon request.

ODA will schedule public hearings if written requests for public hearing are received during the comment
period from at least 10 persons or from an organization or organizations representing at least ten persons. If
a hearing is scheduled, ODA will provide at least 30 days notice before the hearing is held. The public
comment period will remain open for additional comments for at least seven (7) days after the public
hearing.
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SLL Table 2: NPDES Public Notice Requirements
New Application Renewal Application AWMP Changes
Permit (a) Receipt of ODA ATR (b) Receipt of renewal (c) Receipt of proposed
Action (Application to Register) for application substantial change to
existing operation not CAFO's AWMP (See S3.D,
currently under an NPDES p. 14)
permit or new proposed
operation
Public (i) Public notice of a comment | (i) Public notice of acomment | (i) Public notice of a comment
Participation period of at least 35 days period of at least 35 days period of at feast 35 days
Process provided as follows: provided as follows: provided as follows:
e Published in regional » Posted on ODA and ¢ Posted on ODA and
newspaper; DEQ websites; and DEQ websites; and
e Posted on ODA and e  Emailed to interested e Emailed to interested
DEQ websites; and persons list maintained persons list maintained
e Emailed to interested by ODA. by ODA.
persons list maintained | (i) Opportunity for public (ii) Opportunity for public
by ODA. hearing. See S1.H.4. hearing. See S1.H.4.
(ii) Opportunity for public (iii) A written response to (iii) A written response to
hearing. See S1.H.4. reievant comments wiii be relevant comments wiii be
(iii) A written response to developed by ODA and developed by ODA and
relevant comments will be made available to interested made available to interested
developed by ODA and persons. persons.
made available to interested
persons.
Contents of Name of operation e Name of operation e Name of operation
Public Notice Name of operator or owner if | ®  City, county, and zip code e  City, county, and zip code
different than operator, e Permit registration number e  Permit registration number
mailing address, and e Type of aperation s Type of operation
telephone number e Overview of proposed

e Physical address of operation

e Type of operation

¢ Number of animals proposed

* Land Use Compatibility
Statement (LUCS)

e Summary of AWMP

substantial change
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S2. DISCHARGE LIMITATIONS AND OPERATING REQUIREMENTS

Prohibitions and Discharge Limitations

1.

The permit registrant must not discharge manure, litter, or process wastewater to surface water and

groundwater of the state except as allowed in S2.B and S2.C and provided these surface water discharges do

not exceed the following effluent limits.

(@) E. coli must not exeed zero organisms/100 mL or quantitation limit of 2 Colony Forming Units/100 mL
or 0.0 most probable number/100 mL;

(b) Nitrate plus Nitrite Nitrogen (NO,+NO0,) must not exceed zero mg/L or quantitation limit of 0.1 mg/L;

(c) Total Phosphorus (P) must not exceed zero mg/L. or quantitation limit of 0.1 mg/L.

Types of discharge that are prohibited include but are not limited to: contaminated runoff from confinement
or waste accumulation areas; overflow or discharges from waste storage facilities; discharges due to
improper land application activities from seepage below the root zone, surface drainages or field tile outlets;
dry-weather discharges, discharges due to equipment failure; leakage or seepage from facilities in the
production area in excess of approved designs; and discharges to underground injection control (UIC)
systems.

Compliance with the effluent limits above must be determined by laboratory test results of a representative
grab sample of the discharge taken at the time of occurrence. If a grab sample is not taken, then the permit
registrant is in violation of the effluent limits.

Production Area Limitations

1.

For all CAFOs (except swine, poultry, and veal large CAFOs, the construction of which commenced after
April 14, 2003):

The permit registrant must not discharge manure, litter, or process wastewater to surface water of the state

from the production area, except when:

(a) Rainfall events cause an overflow of waste management and storage facilities designed, constructed,
operated, and maintained to contain all manure, litter, and process wastewater, including the runoff and
direct precipitation, from a 25-year, 24-hour rainfall event; and

(b) The production area is operated in accordance with the applicable inspection, maintenance,
recordkeeping, and reporting requirements of this permit.

For swine, poultry, and veal large CAFOs the construction of which commenced after April 14, 2003:
The permit registrant must not discharge manure, litter, or process wastewater from the production area to

surface water of the state.

The permit registrant must properly land apply manure, litter, and wastewater from the production area ina
manner consistent with S2.C. All other authorized discharges from the production area must be managed to
minimize impacts on surface water and groundwater of the state and meet the effluent limits in S2.A above.

The permit registrant must not exceed the seepage design rates approved by ODA for waste storage or
animal confinement facilities in the production area and seepage to groundwater from these facilities must
not violate state groundwater quality protection standards.

ODA will inform a permit registrant if any additional limits or controls are necessary to be consistent with
the wasteload allocations in an EPA-approved or issued Total Maximum Daily Load for NPDES permit -
coverage or if coverage to an individual NPDES is necessary.

Land Application Limitatiens

1.

To prevent discharges to waters of the state, the permit registrant must apply manure, litter, or process
wastewater 1o land application areas at agronomic rates in accordance with the permit registrant’s ODA-
approved AWMP. Land application areas include land under the control of the permit registrant, to which
manure, litter, or process wastewater from the production area is or may be applied.

The permit registrant’s discharges to groundwater due to seepage below the root zone of the crop or by other
means must not violate state groundwater quality protection standards.
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3.  The permit registrant is allowed to apply manure, litter, or process wastewater to frozen soil provided:

(a) The AWMP addresses such applications [see S$3.C.2(k), p. 14];

(b) The application does not result in a discharge to surface water or groundwater, except as allowed in
S2.B and S2.C; and

(c) Land applications do not cause or contribute to a violation of state water quality standards.

4.  The permit registrant must not apply manure, litter, or process wastewater to saturated soils immediately

before or during rainfall events that are expected to result in surface runoff. If the permit registrant makes
such an application because it is a desired alternative to allowing waste storage or treatment works to
overflow (for example, land application to saturated soils to pond wastewater onsite provides for greater
protection of surface water than a direct overflow of a waste storage tank to surface water), the application
will be considered a violation of this permit.

5.  ODA will inform a permit registrant if any additional limits or controls are necessary to be consistent with
the wasteload allocations in an EPA-approved or issued Total Maximum Daily Load for NPDES permit
coverage or if coverage to an individual NPDES is necessary.

Direct Access by Animals to Surface Water of the State in the Production Area Prohibited

The permit ragistrant must nrevent direct animal contact with surface water of the state in the production area of its
CAFO. Direct animal contact means any situation where animals in the production area have free access and are
allowed to loiter or drop waste in surface water. Direct contact with surface water of the state by animals on
pasture or rangeland is not, by itself, a violation of this permit.

Waste Storage Facilities

1. The permit registrant must provide adequate storage capacity for solid and liquid wastes at all times so that
land application occurs only during periods when soil and weather conditions allow for agronomic
application and are in compliance with the Land Application Limitations in S2.C, p. 10 of this permit.

2. The permit registrant must site, design, construct, operate, and maintain all waste storage facilities to contain
all manure, litter, process wastewater, and stormwater runoff and direct precipitation from a 25-year, 24-hour
rainfall event for the storage period established in the ODA-approved AWMP. New and modified
construction of waste facilities must be approved in advance and prior to construction by ODA in
conformance with ORS 468B.055 and OARs 340-051 and 603-074.

3.  Permit registrants with a farge CAFO must also have depth markers in all surface liquid impoundments (for
example, lagoons, ponds, tanks) designed to clearly indicate the:
(a) Maximum design volume,
(b) Minimum capacity necessary to contain the 25-year, 24-hour rainfall event, including additional
freeboard requirements, and
(c) Depth of manure and process wastewater.

Prevention of System Overloading

1.  The permit registrant may not increase the number of animals over 10% or 25 animals, whichever is greater,
of the maximum number assigned by ODA in the Notice of Registration and General Permit Summary until
an updated plan is approved in writing by ODA (see S3.B AWMP Submittal, p. 13, and S3.D Requirements
for AWMP Updates and Changes, p. 14).

2. The permit registrant must ensure that animal numbers do not exceed the capacity of the waste storage
facilities described in the ODA-approved AWMP.

Handling of Animal Mortalities

The permit registrant must not dispose of animal mortalities in liquid manure or treatment works. Animal
mortality composting is allowed and must be described in the Animal Waste Management Plan. The permit
registrant must handle animal mortalities in such a way as to prevent discharge of pollutants to waters of the state
(surface water and groundwater).
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Proper Operation and Maintenance
The permit registrant must at all times properly operate and maintain all facilities and systems used for process
wastewater collection, storage and utilization, and correct any deficiencies found as soon as possible.

Maintaining Compliance if System Fails

The permit registrant must control all applications and discharges upon reduction, loss, or failure of the waste
storage or utilization facilities until the facilities are restored or an alternative method of storage or utilization is
provided. This requirement also applies when the primary source of power is reduced, lost, or fails.

Setback Requirement

The permit registrant must develop and maintain setbacks or vegetated buffers when manure, litter, or process

wastewater application occur adjacent to any surface water, open tile intake structures, sinkholes, well heads, or

other conduits to surface water or groundwater. The permit registrant must also include descriptions of setbacks,

vegetated buffers, and/or equivalent measures in its AWMP. Compliant setbacks, vegetated buffers, or equivalent

measures include the following:

1. 100 fi. setbacks (non-vegetated, non-managed buffers).

2. 35 fi. vegetated, managed buffers.

3. Ifapproved by ODA, variable-width, seasonal setbacks determined by the type of manure, litter or process
wastewater and application method used.

4. Ifapproved by ODA, a demonstration that a setback or vegetated buffer is not necessary or may be reduced
in size because implementation of alternative conservation practices or field-specific conditions will provide
equivalent or better environmental protection than [1., 2. and 3.] above.

Manure, Litter, or Process Wastewater Transfers
1. The permit registrant retains responsibility of the manure, litter, or process wastewater until the transfer or

export is completed with the required documentation.

2. The permit registrant must maintain manure, litter, or process wastewater transfer or export records as
required by S4.C.2(d), p. 19.

3.  Prior to transferring manure, litter, or process wastewater to other persons, the permit registrant with a large
CAFO must provide the recipient of manure, litter, or process wastewater with a manure nutrient analysis
conducted within the previous 12 months.

Proper Disposal of Other Wastes

The permit registrant must dispose of any chemicals or other wastes in accordance with applicable state regulation.
The permit registrant must manage chemicals and wastes to prevent their disposal in any manure, litter, process
wastewater, or stormwater storage or treatment system unless specifically designed to treat these wastes and the
wastes and treatment systems are identified in the AWMP. The permit registrant must not dispose of chemicals or
other wastes to any system used for the control of uncontaminated stormwater.
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S3. ANIMAL WASTE MANAGEMENT PLAN

Animal Waste Management Plan (AWMP) Implementation and Compliance

L.

Upon registration to this permit, the permit registrant must implement its current ODA-approved AWMP
developed for its CAFO.

The permit registrant’s ODA-approved AWMRP is incorporated into this permit by reference. The permit
registrant must comply with all terms and conditions of its ODA-approved AWMP. Failure to comply with
the ODA-approved AWMP constitutes a violation of the terms and conditions of this permit.

AWMP Submittal and Public Notice

3.

The applicant applying for permit coverage for the first time must submit its AWMP with the ATR to ODA
for review and approval according to the schedule provided in S1.C, p. 7.

The existing permit registrant with coverage under NPDES General Permit #01 or another permit may
submit its AWMP previously approved by ODA with the Application to Register or Renewal Application for
review and approval according to the requirements in S1.C, p.7

AWMPs are subject to public notice requirements detailed in S1.H, p. 8.

AWMP Elements

1.

The permit registrant must ensure that its AWMP is adequate for the proposed or existing population of
animals, reflective of the proposed or existing facility operation, and prepared in accordance with the terms
and conditions of this permit, OAR 340-051, and OAR 603-074.

The AWMP must to the extent applicable include the following:

(a) Procedures to ensure collection, handling, and storage of contaminated stormwater runoff from the
production area, manure, litter, and process wastewater in compliance with the requirements of S2.
Discharge Limitation and Operating Requirements. Calculations used to determine that storage
capacity exists must be provided, including a demonstration that facilities are at least designed and
constructed to contain all manure, litter, process wastewater, and stormwater runoff and direct
precipitation from a 25-year, 24-hour rainfall event.

{b) Procedures to ensure proper operation and maintenance of the storage facilities.

(c) Procedures for proper management of animal mortalities. The procedures must ensure that animal
mortalities are disposed of legally and are not disposed of in any storage or treatment system that is not
specifically designed to treat animal mortalities.

(d) Procedures to ensure that clean water is diverted, as appropriate, from the production area.

(e) Procedures to prevent direct contact of confined animals with surface water.

(f) Identification of appropriate site-specific conservation practices to be implemented, including buffers,
setback areas, or equivalent practices, to control runoff of pollutants to surface water and groundwater.

(g) Protocols to land apply manure, litter, or process wastewater in accordance with site-specific nutrient
management practices that ensure: 1) appropriate agricultural utilization of the nutrients in the manure,
litter, or process wastewater, and 2) application of nutrient at rates not to exceed the maximum
agronomic application rate included in the ODA-approved AWMP. The protocols must include the
following:

(i) The NRCS Phosphorous Index, USDA/NRCS Oregon Agronomy Technical Note #26, revised
October 2008 or equivalent calculation must be completed for all fields or management units that
receive manure, litter or process wastewater to determine if nitrogen or phosphorous is the most
limiting nutrient. The maximum nutrient application rate must be calculated for the most limiting
nutrient and must account for all other nitrogen and phosphorus sources.

(ii) Expected crop yields. _

(iii) Calculations showing the total nitrogen and phosphorus to be applied annually to each field from
manure, litter, process wastewater, and other sources.

(iv) Annual manure application rates and an explanation of the basis for determining these rates. For
large CAFOQs, these rates must be based on actual test data. For other operations, data or “book
values” from established reference sources (for example, Oregon Animal Waste Management
program) may be used instead of actual testing.

(v) Method(s) used to apply manure, litter, or process wastewater
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(vi) Timing of manure, litter, and process wastewater applications.

For all operations, protocols for soil testing. For large CAFOs, protocols for testing of manure, litter,

and process wastewater. For other operations that are not required to test manure, litter, or process

wastewater, test protocols are not required but the references that are used to characterize manure, litter,

or process wastewater must be included.

If applicable, an Agricultural Compost Management Plan must be included as required by OAR 340-

096 for composting activities.

If applicable, a Solid Waste Conversion Technology Plan must be included as required by OAR 340-

096.

Frozen soil application procedures if applications of manure, litter, or process wastewater will be made

to frozen soil. Ata minimum, the following must be included:

(i) Description of the potential receiving field(s), estimates of waste amounts and types, and
estimated timing of applications.

(i) Aerial photo(s) identifying all areas and surface water bodies within 1,000 ft. of the boundaries of
the receiving field(s).

(iii) Soil map(s) identifying soil types for receiving field(s).

(iv) Topographic map(s) for receiving field(s).

(v) Description of the structural practices in place to ensure that no discharges to surface water occur
during application and after the soil thaws.

(vi) Description of the method used to determine when soil is frozen and management practices to be
followed when planning an application and during and after an application to frozen soil.

(vii) Description of monitoring and reporting requirements to ensure that the permit registrant is in
compliance with frozen soil application procedures.

(viii) Procedures for transfer or export of manure, litter, or process wastewater.

(ix) Identification of specific records that will be maintained to document the implementation and
management of the minimum elements described above.

S3.D. Requirements for AWMP Updates and Changes
(See Table 3, p.16, for an overview of the following requirements.)
1.  Requirements for small or medium CAFOs electing permit coverage (see Table 3, p. 16, for an overview)

(@)

®)

Substantial changes. The permit registrant must submit any proposal to make substantial changes to its
AWMP to ODA for approval at least 45 days in advance of implementation of the proposed changes.
ODA will public notice the proposal as described in S1.H, p. 8. ODA will notify the permit registrant
of its final decision concerning the proposed changes after the public notice period ends. The permit
registrant must not implement a proposed change until ODA has approved it. The following types of
changes to an AWMP are considered substantial:

(i) A change in the type of manure system including but not limited to switching fromadry toa
liquid manure system, switching from a liquid to a dry manure system, or changing the manure
system to accommodate an animal species or type of operation not included in the scope of the
current AWMP.

(i) An increase in maximum allowed animal numbers such that the operation becomes defined as a
large CAFO.

Non-substantial changes. Public notice of non-substantial changes (described below) to an AWMP is

not required; however, the permit registrant must submit its proposal to make such a change to ODA for

approval at least 45 days in advance of implementation of the proposed change unless a different

timeframe is allowed by ODA. ODA will notify the permit registrant of its final decision concerning

the proposed change after reviewing the proposal. The permit registrant must not implement a

proposed change until ODA has approved it. The following changes to an AWMP are considered non-

substantial provided they do not result in a substantial modification listed in paragraph () above:

(i) An increase in animal numbers greater than 10% of the registrant's maximum allowed animal
numbers provided the increase does not change the operation into a large CAFO.

(ii) When facility expansions, production increases, or process modifications will result in new or
increased generation of waste, litter, or process wastewater beyond the scope of the current
AWMP,



CAFO NPDES General Permit #01-2016
Expiration Date: February 28, 2021
Page 15 of 25

2.  Requirements for all other CAFOs (see Table 3, p. 16, for an overview)

(a) Substantial changes. The permit registrant must submit any proposal to make substantial changes to its
AWMP to ODA for approval at least 60 days in advance of the proposed changes. ODA will provide
public notice on the proposal as described in S1.H, p. 8. ODA will notify the permit registrant of its
final decision concerning the proposed changes after the public notice period ends. The permit
registrant must not implement a proposed change until ODA has approved it. The following types of
changes to an AWMP are considered substantial:

(i) Addition of new land application areas not previously included in the AWMP, unless the land
application area is covered by an existing AWMP that has already been incorporated into an
existing NPDES permit and the application of manure, litter, or process wastewater on the newly
added land application area is in accordance with that existing NPDES permit.

(ii) Any changes to the field-specific maximum annual rates for land application.

(iii) Any changes to the maximum amounts of nitrogen and phosphorus derived from all sources for
each crop.

(iv) Addition of any crop or other uses not included in the AWMP and corresponding field-specific
rates of application.

(v) A change in the type of manure system including but not limited to switching from adry to a
liquid manure system, switching from a liquid to a dry manure system, or changing the manure
system to accommodate an animal species or type of operation not included in the scope of the
current AWMP.

(vi) Any changes that are likely to increase the risk of pollutant transport to surface water or
groundwater.

(b) Non-substantial changes. The permit registrant must submit any proposal to make non-substantial
changes to its AWMP to ODA for approval at least 60 days in advance of the proposed changes unless a
different timeframe is allowed by ODA. A proposal for 2 non-substantial change is not subject to
public notice. ODA will notify the permit registrant of its final decision concerning the proposed
changes after reviewing the proposal. The permit registrant must not implement a proposed change
until ODA has approved it. The following types of changes to an AWMP are considered non-
substantial provided they do not result in & substantial modification listed in paragraph (a) above:
(i) An increase in animal numbers greater than 10% of the registrant's maximum allowed animal
numbers.

(i) When facility expansions, production increases, or process modifications will result in new or
increased generation of waste, litter, or process wastewater beyond the scope of the current
AWMP,
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Table 3: Overview of Requirements for Proposed Changes to AWMPs

Small or Medium CAFO Electing Coverage

All Other CAFOs -

Substantial Change

Non-Substantial Change

Substantial Change

Non-Substantial Change |

Description of | 1. A change in the type of | The following are considered | 1. Addition of new land The following are
proposed manure system including | non-substantial provided they application areas not considered non-substantial
change but not limited to do not result in a substantial previously included in the provided they do not result
switching from adry to a | change: AWMP, unless the land in a substantial change:
liquid manure system, 1. An increase in animal application area is covered 1. Anincrease in animal
switching from a liquid numbers greater than by an existing AWMP that numbers greater than
to a dry manure system, 10% of the registrant's has already been 10% of the
or changing the manure maximum allowed incorporated into an existing registrant’s maximum
system to accommodate animal numbers. NPDES permit and the allowed animal
an animal species or type | 2. When facility application of manure, litter, numbers.
of operation not included expansions, production or process wastewater on the | 2. When facility
in the scope of the increases, or process newly added land expansions,
current AWMP., modifications will result application area is in production increases,
2. Anincrease in maximum in new or increased accordance with that or process
allowed anirnal numbers generation of waste, existing NPDES permit. modifications will
such that the operation litter, or process 2. Any changes to the field- result in new or
becomes defined as a wastewater beyond the specific maximum annual increased generation
large CAFO. scope of the current rates for land application. of waste, litter, or
AWMP. 3. Any changes to the process wastewater
maximum amounts of beyond the scope of
nitrogen and phosphorus the current AWMP.
derived from all sources for
each crop.
4. Addition of any crop or
other uses not included in
the AWMP and
corresponding field-specific
rates of application.
5. A change in the type of
manure system including but
not limited to switching
from a dry to a tiquid
manure system, switching
from a liquid to a dry
manure system, or changing
the manure system to
accommodate an animal
species or type of operation
not included in the scope of
the current AWMP,
6. Any changes that are likely
to increase the risk of
nitrogen and phosphorus
transport to surface water or
groundwater.
Timeline to Submit at least 45 days in Submit at least 45 days in Submit at least 60 days in Submit at least 60 days in
submit advance of proposed advance of proposed advance of proposed change(s). advance of proposed
proposal to change(s). change(s) unless a different change(s) unless a
ODA timeframe allowed by ODA, different timeframe is
allowed by ODA.
Public notice | ODA will public notice as Not required. ODA will public notice as Not required.
praocess described in S1.H, p. 8. described in S1.H, p. 8.
ODA ODA will notify the permit ODA will notify the permit ODA will notify the permit ODA will notify the
approval registrant of its final decision | registrant of its final decision | registrant of its final decision permit registrant of its
concerning the proposed concerning the proposed concerning the proposed final decision conceming
change(s) after the public change(s) after reviewing the | change(s) after the public notice | the proposed change(s)
notice period ends. proposal. period ends. after reviewing the

proposal.
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S4.A. Monitoring Requirements

1.

3.

Prohibited Discharges

If a prohibited discharge to surface water or groundwater that is not allowed by S2.B or S2.C, p. 10 occurs,
the permit registrant must record the following information and notify ODA within 24 hours (see S4.D, p. 19
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REQUIREMENTS

for written reporting requirements):

(a)
(b)
(c)
@
(&

A description and cause of the discharge;
The period of discharge including exact date(s), time(s), and duration of discharge;
An estimate of discharge volume;

Name or location of receiving water;
If a grab sample was taken of the discharge;

MONITORING, INSPECTION, RECORDKEEPING, AND REPORTING

(f) Corrective steps taken, if appropriate, to reduce, eliminate, or prevent reoccurrence of the discharge;

()

For any unauthorized discharge that may have come in contact with a drinking water intake,

confirmation that Oregon Emergency Response System (OERS) was notified.
Soil. Manure, Litter. and Process Wastewater Monitoring for Large CAFOs

The permit registrant with a Jarge CAFO must conduct the following sampling and analysis:

and process wastewater

Total phosphorus

Sample Type ::::ny: ::ll_ Mipimum Frequency Sample Method
e Liquid manure Total nitrogen Annually Sample according to
s Process wastewater | Total phosphorus guidance contained in
(if handled PNW 0533 and PNW
separately from 505.
liquid manure)
e Solid manure
Exported manure, litter, | Total nitrogen Annually Sample according to

guidance contained in
PNW 0533 and PNW
505.

Soil from land Total nitrogen Annually on a minimum of | Sample according to
application area(s) Total phosphorus 20% of the fields or guidance contained in
Nitrate-nitrogen management units that PNW 570-E, EM
receive manure, litter or 8832-E for post-
process wastewater harvest nitrate-
applications each year. All | nitrogen
fields or management units
must be sampled at least
Once every 5 years.
Grab sample of effluent | E. coli, Upon occurrence see Grab sample
discharge from Nitrate plus Nitrite | §2.A.2, p.10. analyzed using test
production or land Nitrogen methods in 40 CFR
application area (NO;#NO,) , Part 136
Total Phosphorus
(P

Soil, Manure, Litter, and Process Wastewater Monitoring for all Other Operations

The permit registrant must conduct the following sampling and analysis:

Sample Type

Analytical
Parameter

Minimum Frequency

Sample Method

Soil from land
application area(s)

Total nitrogen
Totai phosphorus

Once every 5 years from all
fields or management units
where manure, litter, or

Sample according to
guidance contained in
PNW 570-E, EM
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process wastewater is 8832-E.
applied.
Grab sample of effluent | E. coli, Upon occurance see Grab Sample
discharge from Nitrate plus Nitrite | S2.A.2, p.10. analyzed using test
production or land Nitrogen methods in 40 CFR
application area NO;+NO,), Part 136
Total Phosphorus
(®)
S$4.B. Inspection Requirements
1. The permit registrant must conduct the following inspections:
Item : Large CAFO All Other Operations

(@

Stormwater diversion devices, runoff
diversion structures, animal waste storage
structures, and devices channeling
contaminated stormwater to wastewater and
manure storage and containment structures

Weekly and record results

At least once every six
months

®)

Water lines, including drinking water or
cooling water lines

Daily and record results

At least once every six
months

©

Equipment used for land application of
manure, litter, or process wastewater

Daily when equipment is
in use and record results

At least once every six
months when equipment
is in use

(d) Liquid impoundments for manure and Weekly and record depth | At least once every six
process wastewater of manure and process months
wastewater according to
depth marker required by
S2.E3,p. 11

2. The permit registrant must correct any deficiencies found as a result of these inspections as soon as possible.
The permit registrant with a large CAFO must record any actions taken to correct these deficiencies and, if
deficiencies are not corrected within 30 days, provide an explanation of the factors preventing immediate
correction.

S$4.C. Recordkeeping and Availability Requirements
1. The permit registrant must maintain all information required by this permit at the facility for at least five (5)
years and make this information available to ODA upon request.

2. Upon obtaining permit coverage, the permit registrant must record the following information:

actually applied annually to each field,
including documentation of calculations of
the total amount applied.

Item or Parameter Large CAFO All Other Operations

(a) Date, amount, and nutrient loading of Required Required

manure, litter, or process wastewater

applied to each field.
(b) Weather conditions at the time of Required Not required

application and 24 hours before and after

application.
(c) Total amount of nitrogen and phosphorus | Required Required
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Item or Parameter Large CAFO All Other Operations
(d) Total amount of manure or wastewater Required. Also include: Required
transferred or exported to other persons. (i) Date and amount of
each transfer or export

(ii) Name and address of
each recipient

(iii) Copy of the manure
nutrient analysis
conducted provided to
the recipient (See
$2.K.3,p. 12)

(e) Description of actions taken to correct Required (See S4.B.2, p. Not required
deficiencies discovered during inspections. | 18)

S4.D. Reporting Requirements

L.

Reporting to ODA and Oregon Emergency Response Syste ERS

(a) Ifadischarge to surface water or groundwater occurs that is not allowed by S2.B and $2.C, p. 10, the
permit registrant must notify ODA within 24 hours of the discharge. The permit registrant must submit
a written report within five (5) days to ODA. The information to be submiticd is listed in the
monitoring requirements (See S4.A, p. 17) of this permit.

(b) The permit registrant must notify ODA within 24 hours of becoming aware of any significant physical
failure at any time of treatment works required under this permit.

(c) The permit registrant must notify ODA within 24 hours of any permit noncompliance that may
endanger health or the environment as described in G13.6, p. 23.

(d) In addition to complying with [1.(c)] above, the permit registrant must notify Oregon Emergency
Response System (OERS) of any unauthorized discharge that may come in contact with a surface water
or groundwater drinking water system intake within 24 hours. Notification must be made by calling
OERS at 1-800-452-0311

Reporting of Monitoring Results of a prohibited effluent discharge
(a) The permit registrant must submit monitoring information for an effluent grab sample no later than one
month from the date the sample was taken unless a different schedule is established by an
administrative order as described in S4.E, p. 20.
(b) Reporting of monitoring information must include:
(i) The date, exact place, and time of sampling or measurements;
(ii) The individual(s) who performed the sampling or measurements;
(iii) The date(s) analyses were performed;
(iv) The individual(s) who performed the analyses;
(v) The analytical techniques or methods used; and
(vi} The results of such analyses that includes the sample result and quantitation limit of the analysis.

Annual Report
(a) The permit registrant must submit an annual report to ODA by March 15 of each year. The annual
report must include the following for the previous calendar year :

(i) Maximum number and type of animals approved by ODA in the permittee’s Notice of
Registration, whether in open confinement or housed under roof (for example, beef cattle, broilers,
layers, swine weighing 55 pounds or more, swine weighing less than 55 pounds, mature dairy
cows, dairy heifers, veal calves, sheep and lambs, horses, ducks, turkeys, other).

(i) Actual number of animals by type averaged over the year.

(iii) Estimated amount of total manure, bedding, litter, process wastewater, and other material that
comes in contact with manure generated (tons, gallons, cubic feet, or cubic yards).

(Iv) Estimated amount of total manure, bedding, litter, process wastewater, and other material that
comes in contact with manure transferred to other persons by the permittee (tons, gallons, cubic
feet, or cubic yards).

(v) Estimated amount of manure, bedding, litter, process wastewater, and other material that comes in
contact with manure applied to land by the permittee (tons, gallons, cubic feet, or cubic yards).

(vi) Total number of acres for land application covered by the AWMP developed in accordance with
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the terms of this permit.

(vii) Total number of acres under control of the permittee that were used for land application of
manure, litter, and process wastewater in the previous 12 months.

(viii) Summary of all manure, litter, and process wastewater discharges from the production area that
have occurred, including date, time and approximate volume.

(ix) A statement indicating whether the AWMP was developed or approved by a certified waste
management planner.

(x) Any Concentrated Animal Feeding Operation that discharges to surface waters must also report
the following items (xi) through (xvi). (40 CFR 122.42(e)(4)(viii)

(xi) Actual crop(s) planted and actual yield(s) for each field.

(xii) Actual nitrogen and phosphorus content of the manure, litter, and process wastewater.

(xiii) Data used and results of calculations based on protocol in the ODA-approved AWMP.

(xiv) Amount of manure, litter, and process wastewater applied to each field during the previous 12
months.

(xv) Results of soil testing for nitrogen and phosphorus if testing was performed.

(xvi) Amount of any supplemental fertilizer applied.

The annual report must be signed and certified by the permittee or permittee’s authorized representative
with the following statement: “I certify, under penaity of law, that this document and all attachments
were prepared under my direct supervision in accordance with a system designed to assure that
qualified personnel properly gather and evaluate the information submitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my knowledge and belief, true, accurate, and
complete. 1 am aware that there are significant penalties for submitting false information, including the
possibility of fines and imprisonment for knowing violations.”

S4.E. Additional Monitoring

ODA may establish specific monitoring requirements in addition to those contained in this permit by
administrative order. An administrative order is an agency action expressed in writing directed to a named
person or named persons (ORS 183.310).

1.

If a permittee experiences two or more discharges within a 24-month period that are not associated with a 25-
year, 24-hour or greater rainfall event, ODA may require surface water and/or groundwater quality
monitoring or transfer the permittee to an individual permit. Monitoring for the following parameters may
be required: bacteria, total suspended solids, total kjeldahl nitrogen, biochemical oxygen demand, and other
nutrient indicators. If ODA waives the additional monitoring requirements because such monitoring would
be impracticable or not likely to produce useful information, ODA will set out the basis for the decision in
writing and make the decision available to interested persons.
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GENERAL CONDITIONS

The general conditions in this schedule apply only to the extent they do not conflict with the requirements contained in
special conditions S1 through S4. [f the permit requirements in special conditions S1 through S4 conflict with these general
conditions, the permit requirements in special conditions S1 through S4 will control.

Gl1.

G2.

G3.

G4.

Compliance with other laws and statutes
Nothing in the permit will be construed as excusing the permittee from compliance with any applicable federal, state,
or local statutes, ordinances, or regulations.

Duty to comply [40 CFR § 122.41(a)]

The permittee must comply with all conditions of this permit. Any permit noncompliance constitutes a violation of

the Clean Water Act and is grounds for enforcement action; for permit termination, revocation and reissuance, or

modification; or denial of a permit renewal application.

1.  The permittee shall comply with effluent standards or prohibitions established under section 307(a) of the Clean
Water Act for toxic pollutants and with standards for sewage sludge use or disposal established under section
405(d) of the CWA within the time provided in the regulations that establish these standards or prohibitions or
standards for sewage sludge use or disposal, even if the permit has not yet been modified to incorporate the
requirement.

2. The Clean Water Act provides that any person who violates section 301, 302, 306, 307, 308, 318 or 405 of the
Act, or any permit condition or limitation implementing any such sections in a permit issued under section 402,
or any requirement imposed in a pretreatment program approved under sections 402(a)(3) or 402(b)(8) of the
Act, is subject to a civil penalty not to exceed $25,000 per day for each violation. The Clean Water Act provides
that any person who negligently violates sections 301, 302, 306, 307, 308, 318, or 405 of the Act, or any
condition or limitation implementing any of such sections in a permit issued under section 402 of the Act, or any
requirement imposed in a pretreatment program approved under section 402(a)(3) or 402(b)(8) of the Act, is
subject to criminal penalties of $2,500 to $25,000 per day of violation, or imprisonment of not more than 1 year,
or both. In the case of a second or subsequent conviction for a negligent violation, a person shall be subject to
criminal penalties of not more than $50,000 per day of violation, or by imprisonment of not more than 2 years, or
both. Any person who knowingly violates such sections, or such conditions or limitations is subject to criminal
penalties of $5,000 to $50,000 per day of violation, or imprisonment for not more than 3 years, or both. In the
case of a second or subsequent conviction for a knowing violation, a person shall be subject to criminal penalties
of not more than $100,000 per day of violation, or imprisonment of not more than 6 years, or both. Any person
who knowingly violates section 301, 302, 303, 306, 307, 308, 318 or 405 of the Act, or any permit condition or
limitation implementing any of such sections in a permit issued under section 402 of the Act, and who knows at
that time that he thereby places another person in imminent danger of death or serious bodily injury, shall, upon
conviction, be subject to a fine of not more than $250,000 or imprisonment of not more than 15 years, or both.
In the case of a second or subsequent conviction for a knowing endangerment violation, a person shall be subject
to a fine of not more than $500,000 or by imprisonment of not more than 30 years, or both. An organization, as
defined in section 309(c)(3)(B)(iii) of the CWA, shall, upon conviction of violating the imminent danger
provision, be subject to a fine of not more than $1,000,000 and can be fined up to $2,000,000 for second or
subsequent convictions.

3.  Any person may be assessed an administrative penalty by the Administrator for violating section 301, 302, 306,
307, 308, 318 or 405 of this Act, or any permit condition or limitation implementing any of such sections in a
permit issued under section 402 of this Act. Administrative penalties for Class I violations are not to exceed
$10,000 per violation, with the maximum amount of any Class I penalty assessed not to exceed $25,000.
Penalties for Class I violations are not to exceed $10,000 per day for each day during which the violation
continues, with the maximum amount of any Class II penalty not to exceed $125,000.

Duty to reapply [40 CFR § 122.41(b)]
If the permittee wishes to continue an activity regulated by this permit after the expiration date of this permit, the
permittee must apply for and obtain a new permit.

Need to halt or reduce activity not a defense [40 CFR § 122.41(c)]
It shall not be a defense for a permittee in an enforcement action that it would have been necessary to halt or reduce
the permitted activity in order to maintain compliance with the conditions of this permit.
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Duty to mitigate [40 CFR § 122.41(d)]
The permittee shall take all reasonable steps to minimize or prevent any discharge or sludge use or disposal in
violation of this permit which has a reasonable likelihood of adversely affecting human health or the environment.

Proper operation and maintenance [40 CFR § 122.41(e)]

The permittee shall at all times properly operate and maintain all facilities and systems of treatment and control (and
related appurtenances) which are installed or used by the permittee to achieve compliance with the conditions of this
permit. Proper operation and maintenance also includes adequate laboratory controls and appropriate quality
assurance procedures. This provision requires the operation of back-up or auxiliary facilities or similar systems which
are installed by a permittee only when the operation is necessary to achieve compliance with the conditions of the
permit.

Permit actions

1. This permit may be modified, revoked and reissued, or terminated for cause. The filing of a request by the
permittee for a permit modification, revocation and reissuance, or termination, or a notification of planned
changes or anticipated noncompliance does not stay any permit condition. [40 CFR § 122.41(f)]

2. After notice, registration under this permit may be modified or revoked as it applies to any person for cause as
follows:
(a) Violation of any terms or conditions of the permit,
(b) Failure of the permittee to disclose fully all relevant facts, or misrepresentations of any relevant facts by the

permittee during the permit issuance process and during the life of the permit;

(¢) Failure to pay permit fees required by Oregon Administrative Rule when due;
(d) Information indicating that the permitted operation poses a threat to human health or welfare;
(e) A change in ownership or control of the operation, or
() Other causes listed in 40 CFR § 122.62 and 122.63.

3. Modification or revocation of coverage under this permit as it applies to any person may be initiated by ODA.

4. Issuance of coverage under an individual permit may be initiated by ODA in accordance with S1.A.2.

Property rights [40 CFR § 122.41(g)|
This permit does not convey any property rights of any sort, or any exclusive privilege.

Duty to provide information [40 CFR § 122.41(h)]

The permittee shall furnish to the director, within a reasonable time, any information which the director may request
to determine whether cause exists for modifying, revoking and reissuing, or terminating this permit or to determine
compliance with this permit. The permittee shall also furnish to the director, upon request, copies of records required
to be kept by this permit.

G10. Inspection and entry [40 CFR § 122.41(i)]

The permittee shall allow the director or an agency authorized representative (including an authorized contractor

acting as a representative of the Administrator), upon presentation of credentials and other documents as may be

required by law, to:

Enter upon the permittee's premises where a regulated facility or activity is located or conducted, or where

records must be kept under the conditions of this permit;

Have access to and copy, at reasonable times, any records that must be kept under the conditions of this permit;

Inspect at reasonable times any facilities, equipment (including monitoring and control equipment), practices, or

operations regulated or required under this permit; and

4.  Sample or monitor at reasonable times, for the purposes of assuring permit compliance or as otherwise
authorized by the Clean Water Act or state law, any substances or parameters at any location.

win

G11.Monitoring and records [40 CFR § 122.41(j)]

1. Samples and measurements taken for the purpose of monitoring must be representative of the monitored activity.
2. Except for records of monitoring information required by this permit related to the permittee's sewage sludge use
and disposal activities, which must be retained for a period of at least five years (or longer as required by 40
CFR Part 503), the permittee shall retain records of all monitoring information, including all calibration and
maintenance records and all original strip chart recordings for continuous monitoring instrumentation, copies of
all reports required by this permit, and records of all data used to complete the application for this permit, for a
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period of at least 3 years from the date of the sample, measurement, report or application. This period may be
extended by request of the director at any time.

Records of monitoring information must include:

(a) The date, exact place, and time of sampling or measurements;

(b) The individual(s) who performed the sampling or measurements;

(c) The date(s) analyses were performed;

(d) The individual(s) who performed the analyses;

(e) The analytical techniques or methods used; and

(f) The results of such analyses.

Monitoring must be conducted according to test procedures approved under 40 CFR Part 136 unless another
method is required under 40 CFR subchapters N or O.

The Clean Water Act provides that any person who falsifies, tampers with, or knowingly renders inaccurate any
monitoring device or method required to be maintained under this permit shall, upon conviction, be punished by
a fine of not more than $10,000, or by imprisonment for not more than 2 years, or both. If a conviction ofa
person is for a violation committed after a first conviction of such person under this paragraph, punishment is a
fine of not more than $20,000 per day of violation, or by imprisonment of not more than 4 years, or both.

G12. Signatory requirement [40 CFR § 122.21(k)]
1.

2

All applications, reports, or information submitted to the director shall be signed and certified. (See § 122.22)

The CWA provides that any person who knowingly males any false statement, representation, or certification in
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any record or other document submitted or requlred to be mamtamed under this permit, mcludmg monitoring
reports or reports of compliance or non-compliance shall, upon conviction, be punished by a fine of not more
than $10,000 per violation, or by imprisonment for not more than 6 months per violation, or by both.

G13. Additional reporting requirements [40 CFR § 122.41(1)]

L.

Planned changes. The permittee shall give notice to the director as soon as possible of any planned physical

alterations or additions to the permitted facility. Notice is required only when:

(2) The alteration or addition to a permitted facility may meet one of the criteria for determining whether a
facility is a new source in § 122.29(b); or

(b) The alteration or addition could significantly change the nature or increase the quantity of pollutants
discharged. This notification applies to pollutants which are subject neither to effluent limitations in the
permit, nor to notification requirements under § 122.42(a)(1).

(c) The alteration or addition results in a significant change in the permittee's sludge use or disposal practices,
and such alteration, addition, or change may justify the application of permit conditions that are different
from or absent in the existing permit, including notification of additional use or disposal sites not reported
during the permit application process or not reported pursuant to an approved land application plan;

Anticipated noncompliance. The permittee shall give advance notice to the director of any planned changes in

the permitted facility or activity that may result in noncompliance with permit requirements.

Transfers. This permit is not transferable to any person except after notice to the director. The director may

require modification or revocation and reissuance of the permit to change the name of the permittee and

incorporate such other requirements as may be necessary under the Clean Water Act. (See § 122.61; in some
cases, modification or revocation and reissuance is mandatory.)

Monitoring reporis. Monitoring results must be reported at the intervals specified elsewhere in this permit.

(a) Monitoring results must be reported on a Discharge Monitoring Report (DMR) or forms provided or
specified by the director for reporting results of monitoring of sludge use or disposal practices.

(b) Ifthe permiitee monitors any pollutant more frequently than required by the permit using test procedures
approved under 40 CFR Part 136, or another method required for an industry-specific waste stream under
40 CFR subchapters N or O, the results of such monitoring must be included in the calculation and
reporting of the data submitted in the DMR or sludge reporting form specified by the director.

(c) Calculations for all limitations that require averaging of measurements must utilize an arithmetic mean
unless otherwise specified by the director in the permit.

Compliance schedules. Reports of compliance or noncompliance with, or any progress reports on, interim and

final requirements contained in any compliance schedule of this permit must be submitted no later than 14 days

following each schedule date.

Twenty-four hour reporting.

(a) The permittee shall report any noncompliance that may endanger health or the environment. Any
information must be provided orally within 24 hours from the time the permittee becomes aware of the
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circumstances. A written submission must also be provided within 5 days of the time the permittee
becomes aware of the circumstances. The written submission must contain a description of the
noncompliance and its cause; the period of noncompliance, including exact dates and times, and if the
noncompliance has not been corrected, the anticipated time it is expected to continue; and steps taken or
planned to reduce, eliminate, and prevent reoccurrence of the noncompliance.
(b) The following must be included as information that must be reported within 24 hours under this paragraph.
(i) Any unanticipated bypass that exceeds any effluent limitation in the permit. (See § 122.41(g) or G14,
p.24.) .
(ii) Any upset which exceeds any effluent limitation in the permit. (See § 122.41(n) or G15, p. 24.)
(iii) Violation of a maximum daily discharge limitation for any of the pollutants listed by the director in
the permit to be reported within 24 hours. (See § 122.44(g).)
(¢) The director may waive the written report on a case-by-case basis for reports under G13.6(b) of this section
if the oral report has been received within 24 hours.
Other noncompliance. The permittee shall report all instances of noncompliance not reported under G13.4, 5,
and 6 of this section, at the time monitoring reports are submitted. The reports must contain the information
listed in G13.6 of this section.
Other information. Where the permittee becomes aware that it failed to submit any relevant facts in a permit
application, or submitted incorrect information in a permit application or in any report to the director, it shall
promptly submit such facts or information.

G14. Bypass [40 CFR § 122.41(m)]

Definitions.

(@) Bypass means the intentional diversion of waste streams from any portion of a treatment facility.

(b) Severe property damage means substantial physical damage to property, damage to the treatment facilities
which causes them to become inoperable, or substantial and permanent loss of natural resources which can
reasonably be expected to occur in the absence of a bypass. Severe property damage does not mean
economic loss caused by delays in production.

Bypass not exceeding limitations. The permittee may allow any bypass to occur which does not cause effluent

limitations to be exceeded, but only if it also is for essential maintenance to assure efficient operation. These

bypasses are not subject to the provisions of G14.3 and 4 of this section.

Notice

(a) Anticipated bypass. If the permittee knows in advance of the need for a bypass, it shall submit prior notice,
if possible at least ten days before the date of the bypass.

(b) Unanticipated bypass. The permittee shall submit notice of an unanticipated bypass as required in G13.6 of
this section (24-hour notice).

Prohibition of bypass.

(a) Bypass is prohibited, and the director may take enforcement action against a permittee for bypass, unless:

(i) Bypass was unavoidable to prevent loss of life, personal injury, or severe property damage;

(i) There were no feasible alternatives to the bypass, such as the use of auxiliary treatment facilities,
retention of untreated wastes, or maintenance during normal periods of equipment downtime. This
condition is not satisfied if adequate back-up equipment should have been installed in the exercise of
reasonable engineering judgment to prevent a bypass which occurred during normal periods of
equipment downtime or preventive maintenance; and

(iii) The permittee submitted notices as required under G14.3 of this section.

(b) The director may approve an anticipated bypass, after considering its adverse effects, if the director
determines that it will meet the three conditions listed above in G14.4(a) of this section.

G15. Upset [40 CFR § 122.41(n)]

1.

Definition. Upset means an exceptional incident in which there is unintentional and temporary noncompliance
with technology based permit effluent limitations because of factors beyond the reasonable control of the
permittee. An upset does not include noncompliance to the extent caused by operational error, improperly
designed treatment facilities, inadequate treatment facilities, lack of preventive maintenance, or careless or
improper operation.

Effect of an upset. An upset constitutes an affirmative defense to an action brought for noncompliance with such
technology based permit effluent limitations if the requirements of G15.3 of this section are met. No
determination made during administrative review of claims that noncompliance was caused by upset, and before
an action for noncompliance, is final administrative action subject to judicial review.
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Conditions necessary for a demonstration of upset. A permittee who wishes to establish the affirative defense
of upset shall demonstrate, through properly signed, contemporaneous operating logs, or other relevant evidence
that:

(a) An upset occurred and that the permittee can identify the cause(s) of the upset;

(b) The permitted facility was at the time being properly operated; and

(c) The permittee submitted notice of the upset as required in G13.6(b)(ii) of this section (24 hour notice).

(d) The permittee complied with any remedial measures required under G5 of this section.

Burden of proof. In any enforcement proceeding the permittee seeking to establish the occurrence of an upset has
the burden of proof.
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NUTRIENT MANAGEMENT
FOR DAIRY PRODUCTION

Manure application rates
for forage production

T. Downing, 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

e 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 is 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.

Oregon State | Extension

UNIVERSITY | Service

Have manure analyzed for total nitrogen (N),
ammonium nitrogen (NH 4,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
putrient 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.



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 Ib of nitrogen per ton

of dry matter, yielding around 5 tons of dry matter
(240 Ib N) per year.
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cuttings. This is equivalent to 60 1b/a of nitrogen per
cutting.
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4. Find the figure below (Figure 1 or 2) that 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

T T
14 50 1b N/a 100 b N/a 150 Ib N/a

LAY
w /
RN
NIy

!y
2 4 6 - 8 10 12 14 16

Manure analysis (Ib N/1,000 gal)

1,000 gal/a to apply

Figure 1.—Determining application rate for reception 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 Ib/a.

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 Ib 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 b 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

50 Ib Nfa 1001bNa | 150 b Nia
/ 500

L/

1000

10 / 1250
12 I / 1500

o] 1 2 3 4

250

Manure analysis (Ib N/1,000 gal)

Manure analysis (ppm N)

Effluent acre-inches to apply

Figure 2.—Determining application rate for lagoon effluent.

Note: For reception-tank manure, approximately 70 percent of the total N is considered available. For lagoon effluent, 100 percent of the

total N is considered available.
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Table 1.—Nitrogen, phosphorus, and potassium removal of common perennial and annual forage crops.

Cuttings | DM' CP! N P K DM | N used
Crop (dty matter) (no.) (%) (%) (Ib/t) | (Ibjt) | (Ib/t) | (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 1 40 5 240
Corm 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) I 100 8 25 5 30 4 100

Cuttings | DM! Cp! N P K AH! | N used
Crop (as harvested) (no.) (%) (%) | (Ib/t) | (Ib/t) | (Ib/t) | (t/a) (Ib/a)
Red clover 1 25 5 14 2 12 16 232
Alfalfa 3 30 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 14 2.1 11 17 240
Perennial grass (medium to 5-6 30 17 2.4 12 20 348
high intensity)
Perennial grass (high intensity) 6-8 30 6 19 2.4 12 23 448
Annual ryegrass 1 30 4 11 1.8 11 13 152
Annual ryegrass 2 25 4 12 1.8 10 20 240
Corn silage 1 25 2 6.7 1 5 30 200
Small grains (boot stage) 2 30 4 11 1.5 10 16 190
Small grains (soft dough) 1 30 2 8 1.5 9 13 100

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 that have received manure for a
decade or more often have high soil test values for
P and K. Fields with soil test K above 1,000 ppm can
produce grass forage with a high K concentration. Dry
cows fed grass forage 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 corn can aid in
adjusting manure application rates.




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 50-175 500-1,000
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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Calculating Dairy Manure Nutrient

Application Rates

EM 8768 - April 2015

T. Downing

Whether your goal is to manage manure application
to balance for nitrogen (N) or phosphorus (P), knowing
how much nutrient you are applying to your fields
is a crucial step toward ideal manure management.
Determining the relationship between the volume of
manure and the amount of nutrients applied is essential.

This publication describes how to calculate
nutrient application rates and calibrate waste-handling
equipment. It covers typical equipment found on
dairies. Nitrogen is used in the examples, but the same
techniques can be used for phosphorus.

Generally, it is desirable to apply no more than
100 pounds of nitrogen per acre at a time. See the
publications listed under “For more information” (page
5) to learn how to determine appropriate nutrient
application rates for your crop and location.

Doing the calculations

To calculate nutrient application rates, you need to
know three things:

o ‘The concentration of nutrients in the manure

« How much manure (pounds or gallons) you have
applied

« 'The area (square feet or acres) that received the
application

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. Run the gun
for a predetermined amount of time (for example, 30

Oregon State | Extension

UNIVERSITY | Service

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. For example, let’s say you applied
14 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 stationary gun covers a circle that is
180 feet across, then the radius is 90 feet. Multiply 90
feet by 90 feet by 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 ft*

— = = 0.58acre
43,560 ft*/acre

3. Convert the inches applied to gallons

If you had an average of % inch of liquid manure in
your buckets, you can assume you applied % inch over
the 25,434 square feet.

a. First, convert the square feet to cubic feet by
dividing 25,434 by 24 (% inch in the bucket is
Y54 of a foot). This is equivalent to 1,060 cubic
feet of liquid manure.

25,434 ft?
24

b. Now, convert the cubic feet to gallons. There are
7.5 gallons per cubic foot, so multiply 1,060 cubic
feet by 7.5. The result is 7,950 gallons pumped in
30 minutes.

1,060 ft* x 7.5 gal/ft* = 7,950 gal

= 1,060 ft’

Troy Downing, Extension dairy specialist, Tillamook County,
Oregon State University



4. Calculate the total amount of nitrogen applied
If the nitrogen concentration of the manure is

10 pounds per 1,000 gallons, and you applied 7,950

gallons, then you applied 79 pounds of nitrogen.

7,950 gal x 101b N
1,000 gal

=79bN

5. Calculate the amount of nitrogen applied per acre
Since you covered 0.58 acres, you applied the
equivalent of 136 pounds of nitrogen per acre.
791b N
0.58 acres

= 136 Ib/acre

Calculating rates with a traveling gun

Calibrating a traveling gun, or traveler, involves the
same principles described for a stationary gun, but you
adjust for the speed of the traveler (Figure 1).

For a traveler, you need to know the width of
application, the number of feet of hose pulled out (the
distance covered by a single pass), and the speed at
which the gun is moving. For example, let’s say your
application is 240 feet wide and each pass is 1,000 feet
long (for a total area of 240,000 square feet), and that
the traveler moves at 6 feet per minute.

1. Measure the amount of liquid applied

During the application, place several straight-sided,
flat-bottom buckets throughout the pass area. After
one pass, 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.
The result is the inches of liquid manure applied in one
pass. For example, let’s say your application averaged
1 inch.

2. Convertthe inches applied to gallons
a . First, convert the square feet to cubic feet by
dividing 240,000 by 36 (% inch in the bucket is Y6
of a foot). This is equivalent to 6,667 cubic feet of
manure.

240,000 ft*
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.

6,667 ft* x 7.5 gal/ft> = 50,002 gal

= 6,667 ft>

Figure 1. Calibrating a traveler involves the same principles
described for a stationary gun, but you adjust for the speed of
the traveler.

3. Calculate the total amount of nitrogen applied

If the manure contains 8 pounds of nitrogen per
1,000 gallons, and you applied 50,002 gallons, then you
applied 400 pounds of nitrogen.

50,002 gal x 81b N
1,000 gal

= 4001b N

4. Calculate the amount of nitrogen applied per acre

Four hundred pounds of nitrogen applied over 5.5
acres (roughly 240,000 square feet) equals around 73
pounds of nitrogen per acre.

400IbN
5.5 acres

= 731b N/acre

5. 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 (Table 1). In the example above, the
speed of the traveler was 6 feet per minute. At 3 feet per
minute, the application rate would be twice that at 6
feet, or 146 pounds of nitrogen per acre.

Calculating rates with a liquid wagon
or drag-hose

The following are two ways to calibrate liquid
wagons to determine nutrient application rates.

The most common method

Determine the total volume of liquid applied to a
field and then calculate the nutrients applied.



Table 1. Example calibration chart

Total N applied (Ib)

N applied
Traveler speed per acre (Ib) 500 ft hose 1,000 ft hose 1,500 ft hose
(feet/minute) Inches applied (if 8 Ib N/1,000 gal) pulled pulled pulled
2.0 1 219 600 1,200 1,800
3.0 0.66 146 400 800 1,200
4.0 0.5 109 300 600 900
6.0 0.33 73 200 400 600
Fill in your own farm’s numbers here
Total N applied (Ib)
N applied
Traveler speed per acre (Ib) 500 ft hose 1,000 ft hose 1,500 ft hose
(feet/minute) Inches applied  (if 8 Ib N/1,000 gal) pulled pulled pulled
2.0
3.0
40
6.0

1. Measure the amount of liquid applied
If you hauled 30 loads of liquid with a wagon that
holds 3,000 gallons, you hauled 90,000 gallons of liquid.

30 loads x 3,000 gal = 90,000 gal

It is important to realize that although most liquid
wagons are rated for a 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 application rate
If the manure is applied to a 10-acre field, this is
equivalent to 9,000 gallons per acre.

20.000gal _ 9,000 gal/acre
10 acres

3. Calculate the per-acre nitrogen application rate

If the manure has a nitrogen concentration of 10
pounds of nitrogen per 1,000 gallons, you applied
90 pounds of nitrogen per acre.

9,000 gal x 10Ib N _ 901b N
1,000 gal

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.

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 2).
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 in one pass. For example, let’s say your
application averaged % inch.

2. Convert the inches applied to gallons applied
peracre
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.

43,560 ft*
24

= 1,815 ft*/acre




Figure 2. Place several trays, pans, or short buckets in the field
to catch liquid applied with one pass with both the drag-hose
application or the tank wagon.

b. Now, convert the cubic feet per acre to gallons
per acre. There are 7.5 gallons per cubic foot,
so multiply 1,815 cubic feet by 7.5. The result is
13,612 gallons per acre.

1,815 ft*/acre x 7.5 gal/ft> = 13,612 gal/acre

3. Calculate the nitrogen application rate

If the concentration of nitrogen is 10 pounds per
1,000 gallons, the rate of nitrogen applied is 136 pounds
per acre.

13,612 gal/acre x 101b N
1,000 gal

= 136 1b N/acre

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 loads 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 ftx5ftx5ft = 400 f°

2. Calculate the nitrogen application rate

If your solid manure has a concentration of 10
pounds of nitrogen per 100 cubic feet, you are applying
40 pounds of nitrogen per load of solids.

400 ft* x 101b N
100 ft>

= 40bN

3. Calculate the amount of nitrogen applied to
the field

Record the number of loads hauled on each field.
Multiply the number of loads by the amount of nitrogen
per load. For example, if you hauled 25 loads of solids,
multiply 25 loads by 40 pounds of nitrogen per load for
a total application of 1,000 pounds of nitrogen.

25 loads x 40 1b N/load = 1,0001b N

4. Calculate the number of pounds of nitrogen
applied per acre
Divide the total amount of nitrogen applied by the

niimheor nf arroc in thic svam Y arroc
nUIfNoCT O aliTs, 11 Ulls \,Am;xple 10 acres.

1,000 Ib total N
10 acres

= 100 1b N/acre

A second method

This methoed measures the pounds of solids applied
to a small area and uses that quantity to calculate the
amount applied over the entire field. It assumes that the
application rate is constant.

1. Measure the amount of solids applied

Place a tarp or piece of plastic in the field and apply
solids over the area (Figure 3). A 10-foot by 10-foot tarp
measures 100 square feet. There are 43,560 square feet
in an acre, so 100 square feet is 435 of an acre.

100 ft?
43,560 ft*/acre
After spreading across the sample area, fold the tarp

and weigh the solids collected on it. For example, let’s
assume the solids on the tarp weigh 110 pounds.

= Yiss acre

2. Convert the pounds to wet tons per acre
a. First, convert the pounds collected to pounds per
acre by multiplying 110 by 435. This is equivalent
to 47,850 pounds per acre.

1101b x 435 = 47,850 Ib/acre

b. Now, convert the pounds per acre to wet tons per
acre by dividing 47,850 by 2,000 (the number of



Figure 3. Place a tarp or piece of plastic in the field and apply solids over the area.

pounds per ton). The result is 24 wet tons per acre.

47,850 Ib/acre
2,000

= 24 wet tons/acre

3. Calculate the nitrogen application rate

If the concentration of nitrogen is 5 pounds per
wet ton, the rate of nitrogen applied is 120 pounds of
nitrogen per acre.

24 wet tons/acre x 5 |b N/wet ton = 120 Ib N/acre

Manure sampling and testing

Having a sample analyzed by a lab is the best way
to determine nutrient concentration. Testing manure
for nutrient content is relatively easy; however, it
can be difficult to get one sample that represents the
nutrient concentration of the entire load of 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 nitrogen, 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 (e.g., estimates published in Extension
publications) 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

There are a number of other helpful Oregon State
University Extension Service publications available
online at https://catalog.extension.oregonstate.edu/

o Laboratories Serving Oregon: Soil, Water, Plant
Tissue, and Feed Analysis (EM 8677)
https://catalog.extension.oregonstate.edu/em8677

« Nutrient Management for Dairy Production:
Manure Application Rates for Forage Production,
(EM 8585-E)
https://catalog.extension.oregonstate.edu/em8585
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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 ptrovide 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 to interpret soil nitrate test results for
grass and silage corn crops

In addition, background information
explains the rationale for the test:
@ How to use the post-harvest test as a
management tool (page 3)

@ Crop and soil response to excess plant-
available N (page 4)

Dan M. Sullivan, Extension soil scientist, Oregon
State University, and Craig G. Cogger, Extension
soil scientist, Washington State University.



The second section of this publication is
designed primarily for use by conservation
planners and other agricultural professionals
working with farmers to implement nutrient
management plans. This section is also
designed for dairy operators who do their own
soil sampling. This section includes detailed
suggestions for the following:

® Collecting, preserving, and analyzing the
soil sample

@ Developing a long-term soil sampling plan

The post-harvest test
and how to use it

What the post-harvest

ftoet Moricrivoe
YOUV TIHIILCWAT VN U

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. [t 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

@ [dentify 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
tield 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




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

@ Planning manure application to meet crop N
needs

@ Applying manure according to the plan

® Recording manure application amount and
estimated plant-available N amount

@ Measuring crop yield and N content

€ 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:

@ Calibrated only for high-rainfall portions of
the Pacific Northwest (west of the Cascades).
Extrapolation to other environments is not
recommended.

How to use the post-harvest test as a management tool

@ Provided only for corn 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 (more than 3 consecutive years of
regular manure application). Lower post-
harvest soil nitrate test values are attainable
where only fertilizer N is used, or where
manure is applied infrequently.

# 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, soil
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 response to applied N. Crop N uptake
is controlled by the environment, crop N uptake
potential, and management. Crops respond to
plant-available nitrogen supply (ammonium +
nitrate-N) by the law of diminishing returns
(Figure 1). Without added N, some crop yield is
produced from N supplied by soil organic matter,
residual plant-available N, and other non-
fertilizer sources (e.g., mineralization of crop
residues). Additional N supplied from manure or
fertilizer increascs 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
accutulates as nitiate-N.

Elevated post-harvest soil nitrate-N concen-
trations are an indicator of one or more of the
following: (1) excess plant-available N,

(2) N supplied too late in the season for crop
utilization, or (3) poor crop 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 corn 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. Com does
not take up additional N after the maximum
yield is reached. Corn silage protein does not
increase much in response to excess N supply.

® Grass utilizes N mineralized late in the grow-
ing season more efficiently. Grass managed for
silage or hay continues to take up N until
harvest. Corn grown for silage completes its N
uptake approximately 4 weeks before harvest.
Some of the soil nitrate measured after corn
harvest is produced by mineralization of soil
organic N to available forms during the final
weeks of the growing season.
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Figure 1.—Crop 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 corn (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 20QOct 26 Sep 31 Oct 8 Oct 1 Oct 26 Sep 10 Oct
5 29 Nov 1 Nov 8 Oct 24 Nov 23 Oct 15 Oct 90ct 250ct
7 16 Dec 13Nov 18 Oct 15 Dec 4 Nov 27 Oct 19 Oct 6 Nov

Average daily precipitation data for many other locations is available at: Western Regional Climate

climate_normals/index_e.cfm).

Center (http://wrcc.dri.edu) or Environment Canada (http://www.msc-smc.ec.gc.ca/climate/

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 2.—Units used to report soil
nitrate analyses.

Equivalent
Name Interpretation  units
nitrate-N N present in mg/kg or
or NO,-N  the nitrate ppm
form, soil dry (dry weight
weight basis basis)

about 3.5 million pounds (3.5 Ib per acre-foot
=1 ppm).

Interpreting soil nitrate test results
Data quality and variability

The first step in evaluating your soil
nitrate data is to 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.

Some portions 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, after a
perennial grass sod is plowed down and
reseeded.

Reductions in fall soil N are most likely to
be measured when (1) commercial N fertil-
izer amounts are reduced or eliminated,

(2) cropping systems that maximize N
removal in late summer and fall (August to
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?

@ Is a large amount of variation present
between fields? Is there a logical explana-
tion for unusual values?

@ Are values for grass and comn 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 fields.

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

(O- 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 b N per acre)

# Reduce or eliminate sidedress N fertilizer application. Use the pre-sidedress nitrate test
(PSNT). Apply sidedress N only when PSNT indicates a need.

@ Reduce lagoon water application after August 1.

@ Keep records to document crop yield, dry matter, and crop N removal. Total applied
manure-N + fertilizer-N should be less than 125 percent of documented crop N
removal.

# Reduce manure application on fields where corn follows grass sod plow-down.
# Plan to reduce manure-N application by 10 to 25 percent.

¢ Improve whole farm N balance.

If post-harvest nitrate-N is greater than 45 ppm (greater than approximately 160 [b N
per acre)
@ Apply only starter N (20 to 40 lb N/acre at planting).

# Plan not to sidedress N fertilizer in June. Apply sidedress N only when PSNT indicates
a need.

# Eliminate lagoon water application after August 1.

@ Keep records to document crop yield, dry matter, and crop N removal. Apply manure N
at a rate less than or equal to crop N removal (approximately 200 1b total N per acre).

@ Eliminate manure application on a few fields or a few strips within a field next year to
determine the contribution of mineralized N vs. 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 hay or silage. Suggested interpretation for post-harvest soil nitrate-N

(0- to 12-inch depth).*

If post-harvest nitrate-N is less than 15 ppm (less than approximately 55 b N per
acre)

® Continue present N management.

If post-harvest nitrate-N is 15 to 30 ppm (approximately 55 to 105 Ib Nfacre)

@ Apply manure eatlier in the growing season.

@ Keep records to document crop yield, dry matter, and crop N removal. Total applied
manure-N + fertilizer-N should be less than 125 percent of documented crop N
removal.

® Check protein levels in forage. Grass crude protein greater than 21 percent is associ-
ated with increased potential for nitrate toxicity to cows.

# Plan to reduce manure-N application by 10 to 25 percent.

@ Improve whole farm nutrient balance.

1f post-harvest nitrate-N is greater than 30 ppm N {greater than approximately
105 Ib N/acre)

@ Apply manure earlier in the growing season. Reduce manure application after
August 1.

@ 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 Ib N per acre, apply manure-N + fertilizer-N
not to exceed 400 Ib N per acre per year.

® Consider reseeding or interseeding if grass yield is limited by poot stand ot undesit-
able species.

@ Check protein levels in forage. Grass crude protein greater than 21 percent is associ-
ated with increased potential for nitrate toxicity to cows.

# Plan to reduce manure-N application by 25 to 40 percent.

® Consult experts to improve whole farm nutrient balance and reduce danger of nitrate
toxicity to cows.

*The post-harvest test values listed above are for the end of a growing season. Manage-
ment changes (if needed) should be implemented in future years. Interpretive values
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 O- to 12-inch
depth has the same amount of soil from
the soil surface (O 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 ot 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
pastures, choose 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 sutface 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
1-cup subsample for shipment to the lab. If

thoroughly. Take a

the soil cores are too hard to break apart,
send the entire sample to the lab, where they
can pass the sample through a mechanical
grinder. Check with the lab to make sure
they will grind and mix the entire sample
before subsampling.

Preservation. Soils kept moist and warm
continue to accumulate nitrate via biological
activity after sampling. The simplest way to
limit biological activity is to cool the soil
after collection. Put the samples in plastic
bags and place them in a cooler on ice while
still in the field. Refrigerate them when you
return from the field. Freeze the samples if
they will be held longer than 48 hours before
analysis.

Shipment. Keep the samples refrigerated or
frozen until you deliver them to the lab.
Contact the iab before you sampie, 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.
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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 setve 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 corn
silage and perennial grass forage, plan to
sample at least four grass fields and four corn
fields each year. At a small dairy (fewer than
four fields), sample all fields each year.

Other fields

Periodically, you will need to evaluate the
fields not designated as “representative”
fields. Consider sampling all fields every
3 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 test described 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 com 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
October 15). If you miss a planned fall sam-
pling on a corn 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, envitonmental 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 docs not have
much effect on soil organic matter content.
Because most soil total N is contained in soil
organic mattet, soil total N is also an unreli-
able indicator of mineralization potential.
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What other soil tests can be used to
provide information to guide N
management for corn?

Soil nitrate testing in spring and early
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 corn.

How much variability should I expect in
post-harvest nitrate-N test values for the
same grass field sampled between August
15 and October 15?

[t 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 poorly 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 =
Ib/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
Ib). 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 (CNMPs)?
CNMPs, developed by the Natural
Resources Conservation Service (NRCS) or
other nutrient management professionals
under NRCS supervision, are broader than
just nutrient management. Other compo-
N of 2 ONMP are: (1) m

nents of a WINMLE are: (1) man
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

ure and waste-

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 poot-quality forage. Forage nitrate affects
the distribution of nitrogen compounds in
silage. It is difficult to use the silage to formu-
late rations that meet cow needs for specific
protein fractions. Enough nitrate is some-
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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For more information

OSU Extension Service publications

Hart, J. 2002. A List of Analytical Laborato-
ries Serving Oregon, EM 8677.

Marx, E.S., J. Hart, and R.G. Stevens. 1996.
Soil Test Interpretation Guide, EC 1478.

Marx, E.S., N.W. Christensen, ]. Hart,
M. Gangwer, C.G. Cogger, and A.L Bary.
1996. The Pre-sidedress Soil Nitrate Test
(PSNT) for Western Oregon and Western
Washington, EM 8650.

Sullivan, D.M., C.G. Cogger, and A.l. Bary.
1997. Which Test [s Best? Customizing
Dairy Manure Nutrient Testing, PNW 505.

Sullivan, D.M., C.G. Cogger, and A.lL Bary.
1997. Date, Rate, and Place: The Field
Book for Dairy Manure Applicators,
PNW 506.

Many OSU Extension Service publica-
tions, as well as additional gardening infor-
mation, may be viewed or downloaded from
the Web (http://eesc.oregonstate.edu).

Copies of many of our publications and
videos also are available from OSU Extension
and Experiment Station Communications.
For prices and ordering information, visit our
online catalog (http://eesc.otregonstate.edu)
or contact us by fax (541-737-0817), e-mail
(puborders@oregonstate.edu), or phone

(541-737-2513).

WSU Cooperative Extension publications

Bary, A.L, C.G. Coggert, and D.M. Sullivan.
2000. Fertilizing with Manure, PN'W 533.

Daniels, C.H. 2002. Analytical Laboratories
and Consultants Serving Agriculture in
the Pacific Northwest, EBI578E.

Visit the WSU Cooperative Extension
publications Web site at http://pubs.wsu.edu

Other resources

Gavlak, R.G., D.A. Homeck, and
R.O. Miller. 1994. Plant, Soil and Water
Reference Methods for the Western
Region, WREP 125 (University of Alaska-
Fairbanks).

Johnson, L., ]. Harrison, E Hoisington, and
M. Bueler. 2002. Nitrate levels in grass
silage. Washington State Dairy News
11(2). Available at: http://www.puyallup.
wsu.edu/dairy/. Verified 1 August 2002.

Mahler, R.L. and T.A. Tindall. 1994. Soil
Sampling, Bulletin 704 (University of
Idaho Cooperative Extension System,
Moscow, ID).

Midwest Plan Service. Livestock and Poultry
Environmental Stewardship (LPES)
Curriculum. Available at: http://www.
Ipes.org/. Verified 14 January 2002.

North American Proficiency Testing Pro-
gram. Standard Reference Soil Samples
(Soil Science Society of America,

677 S. Segoe Rd., Madison, W1 53711;
phone: 608-273-8080; Web: http://

www.soils.org).
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