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Executive Summary 
The Milwaukie Bluffs Zoning Study site is located between SE Ellis St and SE Insley St on the west and 

east side of SE Milwaukie Avenue in Portland, Oregon (Figure 1-1). 

The change in zoning requires the applicant to demonstrate that the proposed stormwater disposal systems 

are or will be made acceptable to the Bureau of Environmental Services. In this case, the applicant is not 

proposing specific development and therefore, this report addresses the feasibility of providing an 

acceptable stormwater system for all reasonable development permitted in the proposed zones. Final 

stormwater plans/layout and report will be re-analyzed prior to the construction phase of the project to 

confirm the layout and viability. 

The purpose of this report is to describe the stormwater management techniques that could be used for 

stormwater feasibility for future projects associated with Milwaukie Bluffs. The stormwater concept 

management designs follow the standards and regulations developed by the City of Portland. These 

regulations are identified in the City of Portland’s Stormwater Management Manual, Bureau of 

Environmental Services, revised December 2020.  

Stormwater Management  

The City of Portland has developed a stormwater discharge hierarchy that includes four stormwater 

disposal categories. The highest technically feasible category must be used prior to moving to a lower 

category. Hierarchy Categories 1 and 2 require full onsite infiltration using surface vegetated facilities 

and/or drywells. 

The project would be designed under Hierarchy Category 2. Due to site area and topographic constraints 

future development on the site is very unlikely to include an above grade parking lot with over 50 stalls 

generating more than 1,000 trips per day. However, this report includes a conservative assumption that 

25% of the site area would be developed as surface parking area which requires stormwater planters for 

treatment prior to discharging to a drywell. All non-parking areas (roof and flatwork) can discharge 

directly to drywells without pollution reduction from a vegetated facility. 

Stormwater from a proposed development would be routed to drywells along the eastern property line for 

full infiltration. Final drywell placement would be heavily coordinated with the geotechnical engineer and 

structural engineer to ensure slope stability along the bluff and no adverse impacts to proposed building 

footings/foundations. Stormwater from sidewalks would be captured in sumped, trapped catch basins for 

pretreatment before discharging to the drywell. Surface parking areas will be treated for pollution 

reduction using stormwater planter facilities prior to draining to a drywell. The drywells are designed 

using XPSWMM and was sized such that the system can fully infiltrate the 10-yr storm without 

surcharge, and draw-down within 30 hours. A geotechnical analysis of the soils indicate drywells would 

need to be at least 8’ down to ensure no infiltration in fill material and no deeper than 30’ to maintain 5’ 

of separation between seasonally high groundwater. 

I hereby certify that this Stormwater Management Report for the Milwaukie Bluffs Zoning Study has 

been prepared by me or under my supervision and meets minimum standards of the City of Portland and 

normal standards of engineering practice. I hereby acknowledge and agree that the jurisdiction does not 

and will not assume liability for the sufficiency, suitability, or performance of drainage facilities designed 

by me. 
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1 Project Overview 

1.1 Project Overview 

The proposed Milwaukie Bluffs Rezoning study will show stormwater feasibility for the proposed 

project. The total on-site area west of SE Milwaukie Ave is approximately 1.72 acres while the onsite 

area east of SE Milwaukie Ave is approximately 0.23 acres. The area west of SE Milwaukie Ave has 

approximately 0.92 acres of developable land due a river environmental overlay located on the property.  

1.2 Location 

The project site is located between SE Ellis St and SE Insley St west of SE Milwaukie Avenue in 

Portland, Oregon (Figure 1-1). 

Figure 1-1 - Vicinity Map 

 

1.3 Stormwater Hierarchy 

The disposal hierarchy found in the City of Portland Stormwater Management Manual was used to 

evaluate stormwater management options at the site. Per Section 1.3.1 – Infiltration and Discharge 

Hierarchy: 

“Stormwater must be infiltrated onsite to the maximum extent feasible, before any flows are 

discharged offsite... The appropriate use of infiltration depends on a number of factors, including soil 

type, soil conditions, slopes, and depth to groundwater.”  

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

Category 2: Requires total onsite infiltration with vegetated facilities that overflow to a subsurface 

infiltration facility. 

The project will be designed under Hierarchy Category 2. For purposes of determining the feasibility of a 

stormwater water system that satisfies BES requirements under the proposed zoning, potential future 

development is conservatively assumed to have 25% parking area with over 50 stalls and receive more 

than 1,000 trips per day. Under that scenario vegetated facilities would be proposed for pollution 

reduction prior to the drywells. All roof and sidewalk areas would be routed to drywells without pollution 

reduction upstream.  
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Category 3: Requires onsite detention with vegetated facilities that overflow to a drainageway, river, or 

storm pipe. 

Category 4: Requires onsite detention with vegetated facilities that overflow to the combined sewer 

system.  

2 Existing Conditions 

2.1 Topography 

The project site is developed with existing commercial buildings and apartments. The site is relatively flat 

and slightly slopes southward. Elevations on site range from 85 to 90 ft.   

2.2 Climate 

The site is located in Portland, Oregon approximately 50 miles inland from the Pacific Ocean.  There is a 

gradual change in seasons with defined seasonal characteristics.  Average daily temperatures range from 

44°F to 82°F. Record temperatures recorded for this region of the state are -18°F and 108°F. Average 

annual rainfall recorded in this area is 41 inches.  

2.3 Site Geology 

The underlying soil type on the existing site as classified by the United States Department of Agriculture 

Soil Survey of Multnomah County, Oregon as Urban Land, with 3 to 8 percent slopes and Haploxerolls, 

with steep slopes. (See Appendix A: USGS Soils Map - Multnomah County) A hydrologic soil group is 

not assigned to this soil type. 

The geotechnical engineer reported an unfactored, field measured infiltration rate of 8.2 in/hr at 

approximately 10’ below ground surface (See Technical Appendix: Geotechnical Report). 

2.4 Coefficients 

The major factors for determining the CN values are hydrologic soil group, cover type, treatment, 

hydrologic condition and antecedent runoff condition. The curve number represents runoff potential from 

the soil. A pervious curve number of 95 was used, which represents commercial and business in urban 

areas – with D soils (See Technical Appendix: Table A.2. Curve Numbers for Urban Areas). 

2.5 Time of Concentration 

The time of concentration (TC) as described in NEH-4 Chapter 15 is defined in two ways; the time for 

runoff to travel from the furthermost point of the watershed to the point in question, and the time from the 

end of excess rainfall to the point of inflection on the trailing limb of the unit hydrograph. Time of 

concentration can be estimated from several formulas. A time of concentration value of 5 minutes was 

used for existing conditions. 

2.6 Hydrology 

Runoff from the existing site generally infiltrates through the gravel area, or sheet flows into the adjacent 

landscaping. Pollution reduction and flow control are not present on the existing site. 

2.7 Basin Area 

Table 2-1 lists the basin areas in existing conditions. The existing basins were assumed to be 95% 

impervious (See Technical Appendix: Figure 1 – Existing Conditions). The steep bluff portion or 

anything west of the river environmental overall was not included for ease in calculations. 
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Table 2-1 Existing Basin Areas 

Basin 
Impervious 

Area (ac) 

Pervious 

Area (ac) 
Total Area (ac) 

Existing Basin 

1 
0.874 0.046 0.92  

Existing Basin 

2 
0.219 0.011 0.23 

3 Proposed Conditions 

3.1 Coefficients 

A pervious curve number of 95 was used, which represents Commercial and Business in Urban Districts – 

with D soils (See Technical Appendix: Table A.2. Curve Numbers for Urban Areas). 

3.2 Time of Concentration 

The time of concentration value used for proposed conditions is 5 minutes. 

3.3 Hydrology 

As discussed above, for purposes of this report it is assumed that 25% of the developable site area will be 

parking area that received over 1,000 trips and more than 50 parking stalls. Under that scenario 

stormwater from the parking areas would be routed to stormwater planter facilities for pollution reduction 

prior to discharging into a drywell to ensure flexibility for future design. Roof areas would be directly 

routed into the drywells for full infiltration and sidewalks and plaza area would be pre-treated in sumped 

catchbasins prior to discharging into drywells. 

3.4 Basin Area 

Table 3-1 lists the basin areas under proposed conditions. The proposed basins are assumed to be 100% 

impervious for conservative purposes (See Technical Appendix: Figure 2 – Proposed Conditions). 

 

Table 3-1 Proposed Basin Areas 

Basin 
Impervious 

Area (ac) 

Pervious 

Area (ac) 
Total Area (ac) 

Proposed 

Basin 1 
0.92 0.00 0.92 

Proposed 

Basin 2 
0.23 0.00 0.23 
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4 Hydrologic and Hydraulic Analysis 

4.1 Design Guidelines 

The site is located within the City of Portland. The analysis and design criteria used for stormwater 

management will follow the City of Portland Stormwater Management Manual - August 2016.  

4.2 Hydrologic Method 

The Santa Barbara Urban Hydrograph (SBUH) method was used for this analysis. The SBUH method is 

based on the curve number (CN) approach and uses the Natural Resource Conservation Service’s (NRCS) 

equations for computing soil absorption and precipitation excess. The SBUH method converts the 

incremental runoff depths into instantaneous hydrographs, which are then routed through an imaginary 

reservoir with a time delay equal to the basin time of concentration.  

The XPSWMM software version 18.1 was used for the hydrology and hydraulics analysis. The runoff 

function of XPSWMM generates surface and subsurface runoff based on design or measured rainfall 

conditions, land use and topography. The XPSWMM software is based on the public EPA SWMM 

program and is an approved method of analysis by City of Portland. 

4.3 Design Storm 

The rainfall distribution used within the City of Portland’s jurisdiction is the design storm of 24-hour 

duration based on the standard NRCS Type 1A rainfall distribution. Table 4-1 shows total precipitation 

depths for different storm events which were used for the type 1A 24-hour rainfall distribution in 

XPSWMM. A typical NRCS Type 1A 24-hour rainfall distribution is shown in Figure 4-1. 

Table 4-1 Precipitation Depth 
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Figure 4-1 - Type 1A Rainfall Distribution 

 

5 Conveyance Analysis 

5.1 Design Guidelines 

The analysis and design criteria used for stormwater management described in this section follows the 

City of Portland Sewer and Drainage Facilities Design Manual, revised in March 2020. The manual 

requires storm drainage facilities be designed to pass the 10-year storm event without surcharging and a 

means to pass the 25-year storm event without damage to property. 

Final site design for the site would be to ensure an emergency overflow pathway. 

6 Water Quality 

6.1 Design Guidelines 

The City of Portland’s Stormwater Management Manual was used for the onsite stormwater quality 

design. The City of Portland requires 70 percent removal of total suspended solids for 90 percent of the 

average annual runoff. 

6.2 Pollution Reduction 

Proposed density of the site could contribute to over 1,000 trips per day. Due to site area and topographic 

constraints future development on the site is very unlikely to include an above grade parking lot with over 

50 stalls generating more than 1,000 trips per day. However, in order to account for future development 

that could be developed on the site under the proposed zones, we have assumed 25% of the site area is a 

parking lot which requires stormwater planters for treatment prior to discharging to a drywell. Pollution 

reduction would be achieved through vegetated planters. 
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6.3 Vegetated Planter Facilities 

Vegetated planters are landscaped depressions used to collect and hold stormwater runoff, allowing 

pollutants to settle and filter out as water passes through the soil media. Planter design incorporates the 

following criteria: 

• Freeboard: 2 inches 

• Storage Depth: 6 inches minimum 

• Growing Medium Depth: 18 inches 

• Rock Storage Depth: 12 inches 

• Impermeable liner due to proximity to steep slopes. 

• Basins with 3:1 side slopes 

The online BES PAC calculator was used to size the facilities. The facilities were sized for pollution 

reduction only. Table 6-1 summarizes the facility drainage area and planter area size used for the pollution 

reduction storm (See Technical Appendix: PAC Report). For locations of each planter facility, see 

Technical Appendix: Figure 2 – Proposed Conditions. 

Table 6-1 Filtration Planter Summary 

Catchment Name Impervious Area (sf) Planter Bottom Area (sf) Facility Name 

Basin 1 Parking 10,020 130 B1 

Basin 2 Parking 2,505 25 B2 

6.4 Drywells 

Stormwater from the sidewalks, parking after pollution reduction, and roof areas would be routed to 

drywells along the east property line for infiltration. Basin 1 would utilize five drywells with a depth of 

30’ (20’ of perforations) while Basin 2 would utilize two drywells with a depth of 20’ (10’ of 

perforations). Stormwater from parking areas would be captured and treated in vegetated facilities while 

sidewalk areas would be captured in sumped, trapped catch basins for pretreatment before discharging to 

the drywell.  

6.5 Drywell Facilities 

The project will consist of two basin areas. Basin area 1 assumes 40,000 SF of impervious area, while 

Basin area 2 assumes 10,000 SF of impervious area. Basin 1 would utilize five stormwater UIC drywell 

facilities while basin 2 would utilize two stormwater UIC drywell facilities, which would treat and 

infiltrate the stormwater runoff per the Stormwater Management Manual requirements. Below is a 

summary of the UIC facilities: 

Basin 1 

> 5 - 30’ deep drywells with perforations in the bottom 20’ 

> 48” diameter drywell with 12” of stone surrounding 

> Measured infiltration rate = 8.2 in/hr 

> Design infiltration rate = 4.1 in/hr 
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Basin 2 

> 2 - 20’ deep drywells with perforations in the bottom 10’ 

> 48” diameter drywell with 12” of stone surrounding 

> Measured infiltration rate = 8.2 in/hr 

> Design infiltration rate = 4.1 in/hr 

7 Water Quantity 

7.1 Design Guidelines 

Water quantity facilities were designed in accordance with the City of Portland Stormwater Management 

Manual - August 2016. Per Section 1.3.3 – Infiltration Requirements (Categories 1 and 2): 

 “Onsite infiltration is required. Facilities must infiltrate Portland’s 10-year design storm. When full, 

the facility drawdown time must not exceed 30 hours.” 

7.2 Drywells 

Per the City of Portland Stormwater Management Manual, the performance approach was used to size the 

private drywell. 

The drywells have been modeled using XPSWMM and sized per the requirements listed under Hierarchy 

2. The five drywells on the west basin are assumed to be 30’ deep with perforated sections in the bottom 

20’. Two drywells on the east basin are assumed to be 20’ deep with perforated sections in the bottom 

10’. The infiltration rate used for the drywell analysis was 4.2 in/hr.  This was found by taking the 

observed infiltration rate at the site of 8.2 in/hr and applying a safety factor of 2. Groundwater was not 

encountered during the infiltration testing. USGS mapping indicates groundwater is at 36-40 feet bgs (See 

Technical Appendix: Geotechnical Report). This depth meets the 5’ separation from the ordinary high 

groundwater mark requirement for drywells. Final drywell placement on Basin 1 will be heavily 

coordinated with the geotechnical engineer and structural engineer to ensure slope stability along the bluff 

and no adverse impacts to proposed building footings/foundations. 

Basin 1 and Basin 2 systems are able to fully infiltrate the 10-yr design storm, and the facility drawdown 

time does not exceed 30 hours. In the event the drywell overtops during a larger storm, an overland flow 

path out to the street would be designed for in the final site design for the project. 

Table 7-1 below summarizes the drywell facility and performance during the 10-yr, 25-yr, and 100-yr 

storm events. Sizing was completed in XPSWMM using the SBUH method. A rating curve was created 

for the flow leaving the drywell based on the depth of water within the system (See Technical Appendix: 

Drywell Rating Curve). The draw-down time for the drywell is approximately 18 hours once full, and less 

than two hours after the storm ends (See Technical Appendix: XPSWMM Results). 

Table 7-1  Drywell Sizing 

Facility ID System Size 

Rim 

Elevation 

(ft)* 

Invert 

Elevation 

(ft)* 

Max WSE 

during 10yr 

Event (ft)* 

Basin 1 – 5 

Drywells 

48" MH with 12" 

rock surrounding 
120 90 118.40 

Basin 2 – 2 

Drywells 

48” MH with 12” 

rock surrounding 
120 100 117.54 

*Elevations are assumed at 120 as no survey or grading design has been completed for a site design 

layout. 
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8 Operation & Maintenance 

An Operation and Maintenance (O&M) Plan would be provided during the site design phase of this 

project. 

9 Summary 

Stormwater pollution reduction and flow control for the future project would be provided using trapped 

catch basins and drywells. 

Stormwater in parking areas that receive over a 1,000 trips per day and 50 parking stalls or more would be 

captured by vegetated facilities prior to discharge into a drywell. Any sidewalk or plaza area would be 

captured in sumped, trapped catch basins for pretreatment before discharging to the drywells. 

Additionally, roof runoff can be discharged directly into drywells without a vegetated facility for 

pollution reduction. 

The drywells are modeled to fully infiltrate the 10-yr storm event and draw-down within 30 hours. 

The proposed stormwater management system meets the pollution reduction and flow control 

requirements of the City of Portland Stormwater Management Manual – August 2016. 
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o Figure 1 – Existing Conditions 

o Figure 2 – Proposed Conditions 
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o USGS Soils Map - Multnomah County  

o Table A.2 – Curve Numbers for Urban Areas 

 

o XPSWMM Results – Drywell Stage Graphs 

 

o Geotechnical Report – GeoDesign, Inc – May 2020 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
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1.0 54.4%

51B Urban land-Latourell complex, 3 
to 8 percent slopes

0.7 38.5%

Totals for Area of Interest 1.9 100.0%

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 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 
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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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Multnomah County Area, Oregon

19E—Haploxerolls, steep

Map Unit Setting
National map unit symbol: 228v
Elevation: 50 to 400 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
Haploxerolls and similar soils: 80 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Haploxerolls

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

Typical profile
H1 - 0 to 11 inches: sandy loam
H2 - 11 to 39 inches: sandy loam
H3 - 39 to 60 inches: gravelly loamy sand

Properties and qualities
Slope: 30 to 70 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.20 to 5.95 in/hr)
Depth to water table: About 36 to 72 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Moderate (about 8.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Aquolls, seeps
Percent of map unit: 2 percent
Landform: Depressions
Hydric soil rating: Yes
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50C—Urban land, 3 to 15 percent slopes

Map Unit Setting
National map unit symbol: 22bw
Elevation: 50 to 100 feet
Farmland classification: Not prime farmland

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

Description of Urban Land

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

51A—Urban land-Latourell complex, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 22bx
Elevation: 50 to 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: Not prime farmland

Map Unit Composition
Urban land: 50 percent
Latourell and similar soils: 40 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

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

Description of Latourell

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
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Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Medium textured alluvium

Typical profile
H1 - 0 to 16 inches: loam
H2 - 16 to 56 inches: loam
H3 - 56 to 66 inches: very gravelly sandy loam

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 10.3 inches)

Interpretive groups
Land capability classification (irrigated): 1
Land capability classification (nonirrigated): 1
Hydrologic Soil Group: B
Hydric soil rating: No

51B—Urban land-Latourell complex, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 22by
Elevation: 50 to 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: Not prime farmland

Map Unit Composition
Urban land: 50 percent
Latourell and similar soils: 40 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Urban Land

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

Setting
Landform: Terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Convex
Parent material: Medium textured alluvium

Typical profile
H1 - 0 to 16 inches: loam
H2 - 16 to 56 inches: loam
H3 - 56 to 66 inches: very gravelly sandy loam

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 10.3 inches)

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