
Job No.:   MSC-221     

 

Date:  June 20, 2019 

 

To:  Vera Kolias, AICP 

  City of Milwaukie 

 

From:  Ken Valentine, PE 

 

Project/Subject: Elk Rock Estates – Site Civil Memorandum  

 

The Elk Rock Estates project is located adjacent to the Willamette River in Milwaukie, Oregon.  

The property consists of two tax lots, 3200 being 1.34 acres and 3300 being 2.32 aces in size. 

The project will create 10 new single family residences and preserve two existing single family 

residences.  A large portion of the site falls within the 100-year floodplain as identified in the Flood 

Insurance Study (FIS) 41005CV001A.  The FIS shows a cross section directly through the site 

labeled “E” also known as river mile 19.1.  The base flood elevation (BFE) at this cross section is 

36.4 feet above mean sea level based on the 1988 vertical datum.  The grading goal for the 

project is achieve a balanced cut and fill or a not net fill within the 100-year flood plain. 

 

The proposed grading plan was prepared by first grading an access from 19th Avenue sloping 

down into the site from the east creating a Tee intersection with access running north and south 

form the Tee.  According to the City of Milwaukie Comprehensive Plan all streets are required to 

be one foot above the base flood elevation.  The City of Milwaukie has stated that the access 

should be considered a street because it provides access to the majority of the proposed homes.  

Therefore, the roadway grading was established to meet the City’s criteria to be one foot above 

the BFE.  The access is proposed as twenty-four wide paved surface with crowned centerline and 

two percent cross slopes. The driveways for each home were then graded to match into the 

proposed access and sloped down at four to six percent into the proposed garages.  The garages 

were then assumed to be level without regard to the BFE because they are not considered living 

spaces.  The minimum finish floor grades for the houses were set at one foot above the BFE per 

code.  The building foundations will be constructed on existing grade with concrete stem walls.  

The foundation walls will be constructed per FEMA Technical Bulletin FEMATB-11 for building 

constructed in Special Flood Hazard Areas. The foundations will be constructed with flood vents 

and the crawl spaces will not be constructed no more than feet below the lowest adjacent grade. 

Further foundation discussion is included in the flood plain fringe velocity section of this 

memorandum.  A water quality swale was designed using the Portland PAC calculator.  The swale 

is proposed west of the lower buildings above the floodway and ordinary high water line. Cuts and 

fills on various locations on the site were determined through a trial and error process with the 

goal of a balanced or net cut scenario.  

 

A proposed grading plan was created using Autodesk Civil3d software and a finish surface was 

created.  An existing grade surface was created by combining metro lidar data with field shot 

topographic information.  The finish grade surface was then laid over the existing grade surface 

and an earthwork surface was created.  The earthwork surface boundary is the BFE line.  All 

earthwork at and below the BFE and below was calculated using the triangulation of each surface.  

The analysis determined the cut volume within the flood plain is 1,853.42 cubic yards and fill 
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volume is 1,763.06 cubic yards with a net cut of 90.36 cubic yards.  Additional grading details will 

be developed during the construction document stage, but this analysis demonstrates that it is 

possible to develop the site and balance the earthwork within the flood plan. 

 

 
Figure 1 - Autodesk Civil3d Cut/Fill Results 

Flood Plain Fringe Velocity 

The staff report dated May 20, 2019 states that the area where the houses are proposed would 

be subject to velocities of 5.9 feet per section based on the mean velocity at cross section E of 

the flood insurance study.  The staff report correctly states that the mean velocity is not a good 

measure of the fringe velocity.  The mean velocity is a simple mathematic calculation dividing the 

flow in cubic feet per second by the cross sectional area measured in square feet to achieve a 

foot per second number.  This calculation is never accurate for determining the fringe velocities 

due to changing roughness coefficients in the fringe.  The center of the channel is generally where 

the highest velocities are measured because there is less friction and lower Manning’s coefficient 

of roughness.  The fringe which is covered in thick vegetation and rock outcroppings has a higher 

Manning’s coefficient thereby reducing the fringe velocities.  The best known ways to determine 

actual fringe velocity is by actual measurement during the event or by modeling the river using a 

FEMA approved software such as HECRAS developed by the US Army Corp of Engineers.  

Measuring during the actual event is unpractical, therefore the HECRAS results are the accepted 

practice by FEMA. 

As stated above, the proposed project is located at river mile 19.1 and can be located in the Flood 

Insurance Study (FIS) 41005CV001A at cross section E.  The FIS states that the peak discharges 

for the Willamette River were based on stage-frequency curves for gauges at the Willamette Falls 

Locks and Wilsonville. The model for the Willamette River is a backwater model adjusted by 

modeling the 1964 flood and matching the elevations obtained at three cross sections in the river. 

FEMA does not have official HECRAS models for the Willamette River, so the BFE data and 

velocities are based on very old hydraulic analysis and measurements.  A HECRAS model was 

developed of Willamette River from the Oregon City Falls to the confluence with the Columbia 



River as part of the Tilikum Crossing bridge project.  The model was prepared by West 

Consultants and a Letter Map Revision was submitted to FEMA.  The model is the best 

representation of the river conditions available today.  A copy of the model was acquired to assist 

in the design of the Elk Rock Estates project.   

The model results for cross section E of the FIS indicate that the fringe velocities are 0.95 fps for 

the left overbank and 1.33 fps for the right overbank (The proposed site).  A copy of the analysis 

results are attached to this memo. These velocities are well below the mean velocity of 5.9 fps. 

The FEMA Technical Bulletin 1 “Openings in Foundation Walls and Walls of Enclosures” dated 

August 2008 identified for special treatment and design.  The document also states that parking 

of vehicles, building access, storage and crawlspaces are allowed below the BFE and that using 

perimeter foundation walls that create enclosed areas so long as flow is allowed utilizing flood 

openings.  City code MMC 18.04150G states that crawl spaces are should not be used when 

velocities exceed 5 fps.  The model results indicate the velocities are much lower than 5 fps.  See 

additional memo titled “Staff Report Response to Floodplain Impacts”. 

 

Figure 2 HEC-RAS Cross Section Results 

FEMA Technical bulletin 11 provides guidance for designing buildings in the floodplain with crawl 

spaces.  The proposed buildings will incorporate design incompliance with FEMA guidelines.  

Compliant openings in the foundation walls will be incorporated into the designs and garage floors 

below the BFE are approved in the FEMA bulletin 1.  Whether or not the garages are elevated 

should be a final design decision and will comply with applicable regulations and FEMA 

guidelines. 

The staff report also discusses the elevation for the building access drive.  Whether the access is 

required be one foot above the BFE or not the roadway and subsequent cut/fill ratio can be 

designed to provide for a “No-rise” situation.  Typically the final analysis is completed after land 

use approval and after incorporating conditions of approval.  I have completed many projects 



within regulated floodplains that have either incorporated a balanced cut/fill ratio, demonstrated 

no negative impacts through a no-rise analysis or both.  Preliminary analysis has demonstrated 

that a balanced cut/fill can be achieved based the proposed grading plan.  The conditions of 

approval should include a requirement to meet MMC 18 and the final analysis will be completed 

once the conditions of approval have been issued and accepted.   

Stormwater Management 

The site is located at the intersection of 19th Avenue and Sparrow Street in Milwaukie, Oregon.  

The proposed development includes construction of a shared access way and 10 new single 

family dwellings developed as a cluster development.  The site is made up of two tax lots that 

extend from 19th Avenue west across a slough on to Elk Island within the Willamette River. 

This drainage report addresses the best practices (BMP) for the new impervious surfaces 

including roof runoff.  Water quality treatment will be completed using a vegetated swale. 

Existing Site Conditions 

The existing site includes two existing homes fronting 19th Avenue.  19th Avenue is lighting 

improved with an asphalt roadway.  The Sparrow Street right of way extends along the south of 

the property but is unimproved.  The site slopes down from east to west to the Willamette River.  

There is an existing sanitary sewer that transects about the middle of the property north to south.  

The site is primarily covered in grasses with trees on the fringes. A portion of the site is within the 

AE flood hazard area as depicted on the FEMA Firm Map number 41005C0017D.  The maps 

indicates that cross E is directly on the property. The FEMA flood insurance study 41005CV001A 

dated June 17, 2008 indicates the base flood elevation is 36.4 msl based on the NAVD 88 vertical 

datum.   

The USDA Web Soil Survey shows the pre-developed conditions in this area as Newberg fine 

sandy loam, map unit 67, with hydrologic soil group A.  

Soils curve numbers were based on the existing ground cover and hydrologic soil grouping. 

Curve numbers: 98 for impervious Area 

   49 for fair conditions grass cover soil type A 

Proposed Site Improvements 

The improvements include construction of a shared access way constructed of asphalt paving 

and concrete curbs.  The pavement will be 24’ wide and approximately 348 linear feet.  There will 

be 10 new single family homes of various sizes with driveways.  The proposed access way and 

the houses on the east side of the proposed access way will be collected via pipes and catch 

basins.  The runoff will be directed to a vegetated infiltration swale.  The proposed buildings on 

the west side of the access way will be daylighted and flow to the vegetated swale.  The vegetated 

swale will provide water quality before discharging to the Willamette River.  

The City of Milwaukie has adopted the City of Portland Stormwater Management Manual 

(SWMM).  The site’s impervious surfaces must be managed per the SWMM.  Per the SWMM, the 

Stormwater Infiltration and Discharge Hierarchy is to be used to determine the feasibility of the 

stormwater option to be used for the site.  The following addresses each category in the Hierarchy; 

Category 1: Requires total onsite infiltration with vegetated infiltration facilities. 



The site will not use a total onsite infiltration basin. 

Category 2: Requires total onsite infiltration with a vegetated facility that overflows to a 

subsurface infiltration facility. 

The site will not overflow to a subsurface infiltration facility.  

Category 3: Requires onsite detention with vegetated facilities that overflow to a drainage way, 

river, or storm-only pipe. 

The site will overflow to the Willamette River. 

Table 1 City of Portland Stormwater Management Requirements 

Design Requirement City of Portland 

Treatment Area All Area within Limits of Improvements 

Treatment Storm 70% TSS removal from 90% avg. annual runoff  

 

 

 

Detention 

• 2-year post-developed to ½ 2 year pre-developed runoff 

• 5-year post-developed runoff to 5-year pre-developed 
runoff 

• 10-year post-developed runoff to 10-year pre-developed 
runoff 

• 25-year post-developed runoff to 25-year pre-developed 
runoff 
 

 

Flow Control 

Flow control is not required for discharges flowing to the Willamette River per the SWMM.  

Water Quality 

All impervious surfaces will be directed a vegetated swale designed using the SWMM 

presumptive approach calculator (PAC).  The proposed development will create 29,834 new 

impervious surfaces.  A vegetated swale will be located west of the developed area closest to the 

Willamette River.  A slough is located west of the developed area and east of Elk Island.  The 

swale will collect and provide treatment before discharging to the slough.  The discharge will be 

located above the ordinary high water line estimated to be at or near the 20 foot contour line.  

Conveyance 

The onsite storm pipe system has been designed using the rational method.  The pipes will be 

privately maintained and no portion of the system will be publicly owned or maintained by the City 

of Milwaukie. The maximum pipe size will be 10 inch with a minimum slope of 1%.  There is no 

downstream analysis required because the system will discharge to the Willamette River.  

Conclusion 

The vegetated swale has been sized to treat all impervious surfaces associated with the 

development per the SWMM and PAC. The stormwater system will be maintained by the 

development.  No detention is required because the system ultimately discharges to the 



Willamette River.  The design meets or exceeds the City of Milwaukie requirements for stromwater 

management. A formal drainage report will be submitted with construction permitting.  

 

Exhibits 

Existing Conditions Map 

Proposed Conditions Map 

PAC Report 

Soil Survey Hydrologic Group Data 
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

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

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

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

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

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: 
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 14, Sep 18, 2018

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

Date(s) aerial images were photographed: Jul 26, 2014—Sep 5, 
2014

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

Custom Soil Resource Report
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Map Unit Legend

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

67 Newberg fine sandy loam 8.9 73.1%

91B Woodburn silt loam, 3 to 8 
percent slopes

2.1 17.4%

93E Xerochrepts-Rock outcrop 
complex, moderately steep

0.2 1.4%

W Water 1.0 8.1%

Totals for Area of Interest 12.2 100.0%

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 

Custom Soil Resource Report
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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.

Custom Soil Resource Report
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Clackamas County Area, Oregon

67—Newberg fine sandy loam

Map Unit Setting
National map unit symbol: 226g
Elevation: 30 to 1,200 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: Prime farmland if irrigated

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

Description of Newberg

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

Typical profile
H1 - 0 to 14 inches: fine sandy loam
H2 - 14 to 23 inches: fine sandy loam
H3 - 23 to 42 inches: fine sand
H4 - 42 to 60 inches: extremely gravelly sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High (1.98 to 5.95 

in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: Occasional
Frequency of ponding: None
Available water storage in profile: Moderate (about 6.1 inches)

Interpretive groups
Land capability classification (irrigated): 2w
Land capability classification (nonirrigated): 2w
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Wapato
Percent of map unit: 2 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear

Custom Soil Resource Report
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Across-slope shape: Linear
Hydric soil rating: Yes

Aquolls
Percent of map unit: 1 percent
Landform: Flood plains
Hydric soil rating: Yes

91B—Woodburn silt loam, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 227z
Elevation: 150 to 400 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: All areas are prime farmland

Map Unit Composition
Woodburn and similar soils: 90 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Woodburn

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Stratified glaciolacustrine deposits

Typical profile
H1 - 0 to 16 inches: silt loam
H2 - 16 to 38 inches: silty clay loam
H3 - 38 to 60 inches: silt loam

Properties and qualities
Slope: 3 to 8 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 low to 

moderately high (0.06 to 0.20 in/hr)
Depth to water table: About 25 to 32 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): 2e
Land capability classification (nonirrigated): 2e

Custom Soil Resource Report
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Hydrologic Soil Group: C
Forage suitability group: Moderately Well Drained < 15% Slopes (G002XY004OR)
Hydric soil rating: No

Minor Components

Huberly
Percent of map unit: 2 percent
Landform: Swales on terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Dayton
Percent of map unit: 1 percent
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Aquolls
Percent of map unit: 1 percent
Landform: Flood plains
Hydric soil rating: Yes

93E—Xerochrepts-Rock outcrop complex, moderately steep

Map Unit Setting
National map unit symbol: 2282
Elevation: 100 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: Not prime farmland

Map Unit Composition
Xerochrepts and similar soils: 60 percent
Rock outcrop: 30 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Xerochrepts

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Colluvium derived from andesite and/or basalt

Custom Soil Resource Report
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Typical profile
H1 - 0 to 26 inches: gravelly loam
H2 - 26 to 30 inches: unweathered bedrock

Properties and qualities
Slope: 0 to 30 percent
Depth to restrictive feature: 10 to 40 inches to lithic bedrock
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: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.6 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: C
Hydric soil rating: No

Description of Rock Outcrop

Typical profile
R - 0 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 0 to 30 percent
Depth to restrictive feature: 0 inches to lithic bedrock

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8
Hydric soil rating: No

W—Water

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Water

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

Custom Soil Resource Report
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OREGON LAW REQUIRES YOU TO FOLLOW RULES ADOPTED BY THE
OREGON UTILITY NOTIFICATION CENTER. THOSE RULES ARE SET
FORTH IN OAR 952-001-0010 THROUGH OAR 952-001-0090. YOU
MAY OBTAIN COPIES OF THESE RULES FROM THE CENTER BY
CALLING 503-232-1987. IF YOU HAVE ANY QUESTIONS ABOUT THE
RULES, YOU MAY CONTACT THE CENTER. YOU MUST NOTIFY THE
CENTER AT LEAST TWO BUSINESS DAYS, BEFORE COMMENCING AN
EXCAVATION. CALL 503-246-6699.
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