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AGENCY REVIEW 
Land Use Planning Division  

www.multco.us/landuse    Email: land.use.planning@multco.us    Phone: (503) 988-3043 

 
Attached is a site review permit application (as submitted). Please evaluate and comment on these 
materials so that we can incorporate your feedback into our completeness review. This is not a 
substitute for public notice of a complete application. Once we determine the application is complete an 
additional notice will be mailed (with any revised information), offering you the opportunity to 
comment or informing you of a date for public hearing, as appropriate. 

 
National Scenic Area Site Review 

 

 

To:  Gorge Commission / Cultural Advisory 
Committee 

  U.S. Forest Service NSA Office 
  Confederated Tribes of Warm Springs 
  Confederated Tribes of the Umatilla 

Indian Reservation 
  Nez Perce Tribe 
  Confederated Tribes & Bands of the 

Yakama Nation 
  State Historic Preservation Office 
  Oregon Department of Transportation 
  PSU / Institute for Natural Resources 
  Oregon Department of Fish and 

Wildlife 
  City of Troutdale 
   
From:  Rithy Khut, Senior Planner 

 
 

Case File: T3-2025-0003 
  

Location: Within the right of way of Highway I-84 adjacent to: 

 53000 E Historic Columbia River Highway, Corbett Property ID # R323233 
 Map, Tax lot: 1N6E07 -00100 Alt. Acct. # R946070050 
  

Proposal: Request for a Conditional Use (CU) and National Scenic Area (NSA) Site Review for a new 
information kiosk to replace the existing kiosk located in the parking lot of Multnomah Falls. 

  

Your written comments are needed no later than 4:00 p.m., Thursday, July 31, 2025. 
 

 
Zoning: Gorge Special Public Recreation (GSPR)  GMA  SMA 
 

National Scenic Area resources that may be impacted by this project include: 
 

 Key Viewing Areas  Cultural Resource  Wetland/Stream/Lake Buffer 
 Sensitive Wildlife Habitat  Rare Plants  Deer/Elk Wintering Range 
 Historic Uses/Structures  Natural Area  Adjacent to Recreational Uses 

 

Vicinity Map  N 

 
 

khutr
Typewritten Text
Exhibit C.1
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APPLICATION FORM 
Land Use Planning Division  

www.multco.us/landuse    Email: land.use.planning@multco.us    Phone: (503) 988-3043 

Property Information: (Include all properties) 
Property Address:  ____________________________________________________________  
Tax Account #(s):  ____________________________________________________________  

Applicant Information: 
Printed Name(s): ____________________________ , _______________________________  
Mailing Address: ______________________________________________________________  
City: ___________________ State: ________ Zip: _________ Phone: __________________  
Email(s): ____________________________________________________________________  

Property Owner Information: (Signatures from all property owners are required) 
 Property Owner(s) or  Contract Purchaser(s) [Include Copy of Signed Contract] 

Printed Name(s): ____________________________ , _______________________________  
Mailing Address: ______________________________________________________________  
City: ___________________ State: ________ Zip: _________ Phone: __________________  
Email(s): ____________________________________________________________________  

I, as a property owner grant permission for _____________________________ (Applicant Name) 
to apply for all required applications to complete the proposal in the ‘Application Request’ section 
below. 

Signature #1: _________________________________  Date: ______________  

Signature #2: _________________________________  Date: ______________  
NOTES: If the property owner is a Corporation, LLC, Non-Profit or other entity that is not an individual, please provide 
documentation that the person signing for the entity is authorized to sign. 

 If more than two property owner(s), or if the property owners do not have the same mailing address, attach a 
signed Letter of Authorization from the additional owner(s). All signatures shall be dated within the last six months. 

Application Request: 
What is being proposed for the property (ex: Establish a new single-family dwelling): 

 ___________________________________________________________________________  
Associated Pre-files/Pre-Application/Land Use Cases: ________________________________  
 

No address; Within the right-of-way of Highway I-84 adjacent to 53000 E HIST COLUMBIA RIVER HWY

Within the right-of-way adjacent to 1N6E07 -00100 (R946070050)

1500 LIBERTY ST SE, STE 150
SALEM OR 97302 (503) 373-0871

Travel Information Council (TIC)

Will Ewing Digitally signed by Will Ewing 
Date: 2025.06.16 14:50:27 -07'00' 6/16/2025

PA-2025-0003

Travel Information Council (TIC)Cheyne, Diane

diane.cheyne@tic.oregon.gov

■

OREGON DEPARTMENT OF TRANSPORTATION Will Ewing
999 NW Frontage Rd. #250

Troutdale OR 97060 503-665-4487
william.t.ewing@odot.oregon.gov

We are requesting to construct a new informational kiosk to replace the existing kiosk in the Multnomah Falls parking lot.

T3-2025-0003

Paid: 1-Jul-2025
8:11:20 PDT
Method: CC
    HS         $35.00
    NSA  $3,108.00
    NF        $319.00
Total:     $3,462.00
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Permit Request: (Click ‘Application Picker’ on the portal to find Land Use Planning Applications.) 

Zoning Plan Review 
 Accessory Structure Registration 
(# Requested _____) 

 Agricultural Building Review 
 (# Requested_______) 

 Floating Structure Placement 

Zoning Plan Review (  New Request /  Revision /  Demo Permit Only) 
  No Ground Disturbance /  Minimal Impact Project /   Storm Water Drainage Control 

Modification of WCF 
 Spectrum Act Wireless Communication Facility Review (Pursuant to Section 6409A) 

Condition of Approval Verification / PLA Final / Land Division Final 
 Condition of Approval Verification  Land Division Final Review  PLA Final Review 

Land Use Compatibility Statement (LUCS) 
 Land Use Compatibility Statement (LUCS) 

Type I (Discuss with a planner if you should submit a Type I at the same time as a Type II/III) 
 Address Assignment / Re-assignment  Agricultural Fill Permit  Agri-Tourism Permit (1 Day Event) 

 Erosion & Sediment Control  Farm Stand (Type I)  Flood Development 

 Health Hardship Renewal  Lot Consolidation  Lot Legalization (Type I) 

 Marijuana Business  Sign Permit  Time Extension (NSA/CFU/EFU)  Type A Home Occupation 

 SEC-h (Type I)  SEC-s (Type I)  SEC-sw (Type I)  SEC-v (Type I)  SEC-wr (Type I) 

Type II Expedited 
 NSA Expedited Review  NSA Expedited Review – Renewable Energy Systems 

Type II 
 Accessory Use Determination  Adjustment  Admin. Modification of Conditions 

 Design Review  
 Limited Design Review 

 Exception to CFU Secondary 
Fire Safety Zone 

Home Occupations  
 Type B /  Non-hearing Type C 

 Geologic Hazards  Health Hardship Permit   Forest Development Standards 

 Home Occupation Renewal 
(Type B & C) 

Land Division 
 Category 3      Category 4 

 Lot Legalization (Type II) 

 Lot of Exception  Lot of Record (# Requested ____)  NSA Parcel Determination (# Requested ____) 

National Scenic Area (NSA): 
 Site Review   Renewable Energy Systems  Emergency Response for Septic System 
 Major Variance (Non hearing)   Minor Variance (Non hearing) 

New Forest Dwelling:  
 Template   Heritage  Large Acreage 

 Nonconforming Use  Time Extension (Not EFU/CFU/NSA) 

 Property Line Adjustment  Replat  Temporary Permit 

 SEC  SEC-h  SEC-s  SEC-sw  SEC-v  SEC-w  SEC-wr 

 Willamette River Greenway  Planning Director Decision: 

Type III / Type IV 
 Conditional Use  Community Service Cond. Use  Land Division  Category 1  Category 2 

 Variance  Type IV Quasi-Judicial Plan Revision  Type IV Quasi-Judicial Zone Change 

 Other: 
 

✔

✔



Property Owner Property Address 2024 Assessed Value

R323233 UNITED STATES OF AMERICA E HIST COLUMBIA RIVER HWY, CASCADE LOCKS, OR 97014 -
GENERAL INFORMATION

Property Status A Active

Property Type Commercial

Legal Description SECTION 07 1N 6E, TL 100 138.89 ACRES,
SPLIT LEVY R322870 (R945120040)

Alternate Account Number R946070050

Neighborhood CN16

Map Number 1N6E07 -00100

Property Use UK - PUBLIC BLDG

Levy Code Area 082

OWNER INFORMATION

Owner Name UNITED STATES OF AMERICA

Mailing Address USDA FOREST SERVICE 16400 CHAMPION
WAY SANDY, OR 97055-7248

RELATED PROPERTIES

Split/Merge data prior to February 6, 2018 is not available online,
please call Multnomah County Assessment & Taxation division.

Linked Properties -

Property Group ID -

Grouped Properties -

Split / Merge Date -

Split / Merge Accounts -

Split / Merge Message -

EXEMPTIONS

EXEMPTION CODE EXEMPTION DESCRIPTION EXPIRATION YEAR

1 1-Federal Government -

IMPROVEMENTS  Expand/Collapse All

LAND SEGMENTS

LAND NO LAND TYPE LAND SIZE

L1 COM COMMERCIAL LAND 6,050,153 Sq. ft

TOTALS 6,050,153 Sq. ft / 138.89 acres

ASSESSED VALUES

YEAR IMPROVEMENTS LAND SPECIAL MARKET / USE RMV M5 VALUE EXEMPTIONS M50 ASSESSED

2024 $132,550 $1,319,760 - / - $1,452,310 - 1 -

2023 $119,410 $1,319,760 - / - $1,439,170 - 1 -

2022 $105,680 $1,319,760 - / - $1,425,440 - 1 -

2021 $105,680 $1,319,760 - / - $1,425,440 - 1 -

2020 $107,830 $1,319,760 - / - $1,427,590 - 1 -

2019 $99,850 $1,269,040 - / - $1,368,890 - 1 -

2018 $101,880 $1,294,960 - / - $1,396,840 - 1 -

2017 $82,830 $1,052,790 $0 / $0 $1,135,620 $0 1 $0

2016 $76,700 $974,800 - / $0 $1,051,500 $0 1 $0

2015 $76,700 $974,800 $0 / $0 $1,051,500 $0 1 $0

2014 $82,470 $1,048,180 $0 / $0 $1,130,650 $0 1 $0

2013 $82,470 $1,048,180 $0 / $0 $1,130,650 $0 1 $0

 Improvement #1 Improvement Type Building Type Class

- MISCELLANEOUS - -

6/18/25, 9:57 AM Multnomah Public Access > Property Detail

https://multcoproptax.com/Property-Detail/PropertyQuickRefID/R323233/PartyQuickRefID/O291892 1/2



Effective Date: 6/18/2025

SALES HISTORY

DEED SELLER BUYER INSTR # DATE CONSIDERATION AMOUNT

CD PORTLAND CITY OF UNITED STATES OF AMERICA 2024045639 8/1/2024 -

If applicable, the described property is receiving special valuation based upon its use. Additional rollback taxes

which may become due based on the provisions of the special valuation are not indicated in this listing.

TAX SUMMARY  Details

TAXYEAR
TOTAL

BILLED

AD

VALOREM

SPECIAL

ASMT
PRINCIPAL INTEREST

DATE

PAID

TOTAL

OWED

2024 $0.00 $0.00 $0.00 $0.00 - $0.00

2023 $0.00 $0.00 $0.00 $0.00 - $0.00

2022 $0.00 $0.00 $0.00 $0.00 - $0.00

2021 $0.00 $0.00 $0.00 $0.00 - $0.00

2020 $0.00 $0.00 $0.00 $0.00 - $0.00

2019 $0.00 $0.00 $0.00 $0.00 - $0.00

2018 $0.00 $0.00 $0.00 $0.00 - $0.00

2017 $0.00 $0.00 $0.00 $0.00 - $0.00

2016 $0.00 $0.00 $0.00 $0.00 - $0.00

2015 $0.00 $0.00 $0.00 $0.00 - $0.00

2014 $0.00 $0.00 $0.00 $0.00 - $0.00

2013 $0.00 $0.00 $0.00 $0.00 - $0.00

2012 $0.00 $0.00 $0.00 $0.00 - $0.00

2011 $0.00 $0.00 $0.00 $0.00 - $0.00

2010 $0.00 $0.00 $0.00 $0.00 - $0.00

2009 $0.00 $0.00 $0.00 $0.00 - $0.00

2008 $0.00 $0.00 $0.00 $0.00 - $0.00

TOTAL TAXES DUE

Current Year Due $0.00

Past Years Due $0.00

Total Due $0.00

Pay Online

All Payment Options

Payment History for R323233 not found.

Please contact the district if you have further questions.

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

$0

6/18/25, 9:57 AM Multnomah Public Access > Property Detail

https://multcoproptax.com/Property-Detail/PropertyQuickRefID/R323233/PartyQuickRefID/O291892 2/2



Multnomah Falls Kiosk Replacement 
Project 

 

Oregon Department of Transportation Highway ROW north of 1N6E07 00100 in between the eastbound 
and westbound lanes of I-84 at exit 31 

Zoning: GSPR – Special Management Area (Public Recreation) 

Project Description 
The Multnomah Falls Information Center (kiosk) is a structure erected by the Oregon Department of 
Transportation (ODOT) in 1975 and now maintained by the Travel Information Council (TIC) to display 
traveler information for motorists accessing Multnomah Falls via exit 31 off Interstate 84. It is located on 
a 577 sq. ft. concrete pad in the middle of the Multnomah Falls parking lot on ODOT right-of-way. The 
structure is unstaffed, partially enclosed, and covered.  

TIC will replace the existing Multnomah Falls Kiosk with a new, updated kiosk to provide traveler 
information. The project includes removing the existing kiosk and concrete pad and installing a new 
concrete pad and kiosk in the same physical footprint. The new roof and structure will incorporate the 
standards in the Scenic Resources Implentation Handbook for the Columbia River Gorge National Scenic 
Area to be more visually subordinate than the current structure. 

 
Applicant Findings for Multnomah County Code Sections §38.7040– Scenic Resource, 
§38.7050 – Cultural Resources, §38.7075 – Natural Resources, and § 38.7085 – Recreation 
Resources 
 
§ 38.0045 REVIEW AND CONDITIONAL USE APPLICATIONS - SUBMITTAL 
REQUIREMENTS 

(A) The following additional information shall be submitted for all review and conditional uses: 

(1) A list of Key Viewing Areas. 

Applicant Response: The KVAs that are applicable are: 

• Cape Horn 
• Highway I-84 
• Historic Columbia River Highway 
• Multnomah Falls 
• Washington SR14 

This narrative includes an analysis of the visual impacts (or lack thereof) of the proposed project. 

(2) A map of the project area.  



Applicant Response: Attached is a set of maps that satisfy the requirements (a)-(k).  

• A1: Multnomah Falls Kiosk Location Image 
• A2: 2017 I-84: Jordan Road- Multnomah Falls Sec Pavement Rehabilitation Plan  
• A3: 1988 Multnomah Falls ROW Existing Utilities & Drainage 

(3) Elevation drawings. 

Applicant Response: Attached are floor and elevation drawings of the kiosk. 

(4) The following applications for structural development shall include a grading plan: 

Applicant response: N/A the proposed project does not include grading. Location is a flat parking lot.  

§ 38.2830- CONDITIONAL USES 

MCC 38.2830(C)(1)- Public natural resource-based recreation facilities, consistent with 38.7085 

Applicant Response: The kiosk provides the public with directional information and local tourism 
resources.  

§ 38.2860- DIMENSIONAL REQUIREMENTS 

(C) Maximum Structure Height – 35 ft 

Applicant Response: The structure is under 20 ft in height.  

§ 38.1000- GENERAL MANAGEMENT AREA AND SPECIAL MANAGEMENT AREA 

Applicant Response: The project is within a Special Management Area (SMA). The zoning is Public 
Recreation as shown on Figure 1 CRGNSA zoning map. 



Figure 1 Zoning 

 

§ 38.2825 REVIEW USES  

(C) The following uses are allowed on all lands designated GS-PR pursuant to MCC 38.0530. 

(6) Resource enhancement projects for the purpose of enhancing scenic, cultural, recreation, or 
natural resources subject to MCC 38.7345.  

Applicant Response: The traveler information kiosk helps to enhance the recreation experience at 
Multnomah Falls by providing information and directions for those visiting Multnomah Falls. 

§ 38.7040 SMA SCENIC REVIEW CRITERIA 

(A) All Review Uses and Conditional Uses visible from KVAs.  

Applicant Response: TIC evaluated the proposed use from the following list of KVAs: 

• Cape Horn 
• Historic Columbia River Highway 
• Highway I-84 
• Multnomah Falls 
• Washington SR14 

 
 

(1) New developments and land uses shall be evaluated to ensure that the scenic standard is met and 
that scenic resources are not adversely affected, including cumulative effects, based on the degree of 
visibility from Key Viewing Areas. 



Applicant Response: The proposed action will replace an existing kiosk and concrete pad that has 
reached the end of its functional life. The current kiosk has colors that are incompatible with the National 
Scenic Area aesthetic guidelines – the roof is light tan and turquoise, though the rest of the structure is 
wooden. Figure 2 shows the existing kiosk from Google Streetview. 

Figure 2: Existing Information Kiosk 

 

(2) The required SMA scenic standards for all development and uses… 

River Bottomlands–Public Recreation- VISUALLY SUBORDINATE 

Applicant Response: The project is in the SMA GPR River Bottomlands Landscape Setting. 

The zoning district is Public Recreation. The SMA standard to meet is VISUALLY SUBORDINATE.  
The kiosk is located in ODOT’s parking lot. It is surrounded by a paved walkway on one side and non-
native grass on the opposite side. It does not noticeably contrast with the immediate landscape of the 
parking lot. Proposed adjustments to the kiosk enhance the structure to be more visually subordinate from 
KVAs including: a lower profile roof, a non-reflective muted brown roof color, removing large logos 
previously on the roof and trim, removing all back-lit lighted displays and replacing them with posters,   

(3) In all landscape settings, scenic standards shall be met by blending new development with the 
adjacent natural landscape elements rather than with existing development. 

Applicant Response: The new kiosk will be made from natural materials, with a non-reflective, dark 
earth-toned roof. The existing and proposed kiosk are located within a human-made environment. The 
parking lot is sandwiched between the east and westbound lanes of I-84. The parking lot is paved, with 
curbs, striped parking stalls, and the landscaping is mowed grass and not natural to the area. The 
replacement kiosk is more consistent with Gorge scenic requirements than the existing structure. Figure 3 
includes a visualization of the new kiosk. 



Figure 3: Visualization of the Replacement Kiosk 

 

(4) Proposed developments or land use shall be sited to achieve the applicable scenic standards.  

Applicant Response: The replacement kiosk will be in the same location as the previous kiosk. There are 
no other alternatives for kiosk placement, as this is where there is space. The concept is to replace in kind. 
The project will remove and replace the concrete pad. There is little existing topography, and the only 
vegetation is a small, landscaped area north of the kiosk that hosts the Blue Star Memorial Highway sign 
that consists of decorative bushes and flowers. 

(5) The extent and type of conditions applied to a proposed development or use to achieve the scenic 
standard shall be proportionate to its degree of visibility from key viewing areas. 

Applicant Response: TIC acknowledges this requirement. Table 1 below lists distances from the 
proposed project to the applicable KVAs, along with the area of the project exposed to key viewing areas. 

Table 1 KVAs and Distance to Project 

Key Viewing Area Distance to KVA Amount of area exposed 
Historic Columbia River 
Highway 

350-400 feet from the edge 
of the Highway to the Kiosk 

None, the eastbound lanes of I-84, the 
railroad grade and the berms upon 
which the Highway and railroad rest 
topographically screens the kiosk from 
the Historic Highway. 



Key Viewing Area Distance to KVA Amount of area exposed 
I-84 115 feet (eastbound lanes), 

180 feet (westbound lanes).  
The top of the kiosk is visible from 
eastbound I-84 lanes, as the parking lot 
is lower than the I-84 lanes. The Kiosk is 
fully visible from the I-84 exit 31 
parking lot.  

Cape Horn 3.95 miles Little, if any of the project will be visible 
from Cape Horn – topography and the 
distance will make the new project 
indistinguishable from the existing 
kiosk.  

SR 14 1.3 miles Due to topography and existing 
vegetation, this section of I-84 is not 
visible from SR 14. 

Columbia River 350-600 feet Due to topography and westbound I-84 
lanes, the new kiosk will not be visible 
from the Columbia River. 

Multnomah Falls 814- 1,300 feet Benson Bridge- Due to existing 
vegetation, the kiosk can be seen only 
at select areas along the bridge.  
Top of Falls- The kiosk and parking lot 
are fully visible from the top of the falls 
trail.  

 

The design of the new kiosk will ensure it meets the scenic standard for its setting when visible, 
including: a reduced rood height, new color scheme, and reduced dark sky compliant lighting. The 
existing back-lit display panels will be removed and replaced with poster display with aluminum framing 
painted in the new earth tone-brown color scheme.  

(6) Sites approved for new development to achieve scenic standards shall be consistent with 
guidelines to protect wetlands, riparian corridors, sensitive plant or wildlife sites and the buffer zones 
of each of these natural resources, and guidelines to protect cultural resources. 

Applicant Response: The new kiosk will be consistent with these guidelines. Since the kiosk is in the 
middle of the Interstate and surrounded by the I-84 parking lot, there are few opportunities for wetlands, 
corridors, sensitive plant or wildlife sites. Any existing buffers are already bisected by the Interstate, and 
to the south by the Railroad. 

(7) Proposed developments shall not protrude... 

Applicant Response: Does not apply; the new kiosk does not protrude above any of the landforms since 
Exit 31 is below the I-84 east and westbound lanes. 

(8) Structure height shall remain below the average tree canopy height... 

Applicant Response: Does not apply; the new kiosk does not exceed the height of the average tree 
canopy, though there are no large trees in the exit 31 parking lot. 



(9) The following guidelines shall apply to new landscaping used to screen development from key 
viewing areas. 

Applicant Response: No landscape screening is proposed. The work consists of removing the existing 
kiosk, removing and replacing the existing concrete pad, and installing a new structure. The current 
structure is generally not highly visible from key viewing areas, and the sidewalk and curbs do not allow 
for any landscaping to shield the development.  

(10) Colors of structures on sites visible from key viewing areas shall be dark earth-tones found at the 
specific site or the surrounding landscape.  

Applicant Response: The proposed action will include materials colored consistent with the I-84 
Corridor Strategy and outlined in the Scenic Resources Implementation Handbook. Natural wood 
materials are proposed for the structure itself. The roof will be metal, coated with a non-reflective, dark 
brown color. Figure 4 includes a photo of the proposed metal roof, and according to the Fabral 
manufacturer, the color is Antique Bronze (Number 854). 

Figure 4: Metal Roof Color Sample 

 

 

(11) The exterior of structures on lands seen from key viewing areas shall be composed of non-reflective 
materials or materials with low reflectivity.  

Feature Materials Proposed Proposed Color 
Siding Natural Wood Douglas fir- sealed 
Trim Natural Wood Douglas fir- sealed 

Roofing Type & Color Metal Roof Antique Bronze (Number 854) 



Reflexivity Rating of Windows N/A- no windows N/A 
Exterior Light Fixtures N/A- all interior N/A 

 

Applicant Response: The kiosk will be non-reflective. The wooden supports are natural colors with no 
reflectivity, and the proposed metal roof will be painted a non-reflective, dark, earth-toned color as 
referenced in Figure 4. 

(12) Any exterior lighting shall be directed downward and sited, limited in intensity, and shielded or 
hooded in a manner that prevents lights from being highly visible from Key Viewing Areas and from 
noticeably contrasting with the surrounding landscape setting except for road lighting necessary for 
safety purposes. Shielding and hooding materials shall be composed of non-reflective, opaque 
materials. 

Applicant Response: The proposed kiosk does not have any exterior lighting. All lighting is recessed can 
lighting underneath the roof pointing downwards. No light will be emitted above the horizontal plane. 
Filtered LED bulbs will be used. ODOT already lights I-84 for safety reasons, so the minimal lighting 
associated with the kiosk will not be noticeable. Additionally, the existing kiosk has back-light panels 
(Figure 5). The proposed kiosk will not have these transparent panels, and the downward facing lights 
will reduce the intensity and shield direct light from the views of adjacent KVAs. 

Figure 5: Existing Kiosk Lighting at Night 

 

(13) Seasonal lighting...  

Applicant Response: N/A, no seasonal lighting is proposed. 

(14) New building shall be compatible with the general scale of existing nearby development. 
Expansion of existing development shall comply with this guideline to the maximum extent 
practicable. New buildings that are 1,500 square feet or less are exempt from this provision.  



Applicant Response: N/A the proposed building is less than 1,500 square feet. 

(B) The following shall apply to all lands within SMA landscape settings regardless of visibility from 
KVAs: 

Applicant Response: The proposed use is in an SMA; the landscape setting is River Bottomlands. 

 

(3) River Bottomlands: River bottomland shall retain the overall visual character of a floodplain and 
associated islands. 
(a) Buildings shall have an overall horizontal appearance in areas with little tree cover. 
(b) Use of plant species native to the landscape setting. Examples of native species are identified 
in the Scenic Implementation Handbook as appropriate to the area shall be encouraged. Where 
non-native plants are used, they shall have native-appearing characteristics. 

Applicant Response: The building is very small, and the displays and spacing between walls will allow 
visitors sight lines through the building, creating fewer visual barriers once installed. It is a low-slung and 
one-story structure. The height at the top of the peak is approximately 13 feet, and it is in the shape of a 
pentagon with 13 feet 10-inch-long sides. There is very little tree cover, and the overall appearance of the 
building is horizontal. 

(C) SMA Requirements for KVA Foregrounds and Scenic Routes 

(1) All new developments and land uses immediately adjacent to Interstate 84, shall be in 
conformance with state or county scenic route standards. 

Applicant Response: The project is consistent with the I-84 Corridor Strategy. Page 70 provides 
guidance on viewpoints and Rest Areas, particularly noting that rest areas are an important safety feature 
associated with interstate highway facilities and a rest area provide an opportunity to educate the public. 
While the I-84 exit 31 is not an official rest area; the parking lot functions as a default rest area for 



visitors along the Interstate. The corridor strategy recommends using “local, natural materials for facilities 
and structures” and “dark earthtone colors that repeat in the landscape.” The kiosk meets this requirement 
with wooden supports and display panels, and a dark earth tone roof.  

(2) The following guidelines shall apply only to development within the immediate foregrounds of 
key viewing areas.  

Applicant Response: The kiosk is within the I-84 road prism, including pull-offs and parking areas.  

(a) The proposed development shall be designed and sited to meet the applicable scenic standard 
from the foreground of the subject KVA.  

Applicant Response: The kiosk is consistent with the I-84 corridor strategy, as discussed above. The 
kiosk cannot be relocated as it is replacing an existing structure.  

(b) Findings must evaluate the following:  

1. The limiting factors to meeting the required scenic standard,  

2. Reduction in project size;  

3. Options for alternative sites for all or part of the project;  

4. Options for design changes. 

Applicant Response: ODOT developed the kiosk in 1975 in its current location, which is now part of the 
parking lot. It is not beneficial to reduce the size of the kiosk as it would reduce the amount of 
information the kiosk provides the traveling public. Additionally, reducing the size of the physical 
structure would make it less safe and potentially not ADA compliant. The structure needs to be large 
enough for a handful of visitors to safely move through, protected from the strong winds and rain in the 
Gorge. The current site of the kiosk is the least disruptive in the immediate vicinity. It is located on a high 
demand path through the I-84 exit 31 parking lot that allows for wide visitor access for most of the 
parking spaces in the lot.   

Design changes are being implemented with this project, including important aesthetic adjustments such 
as: reducing the line of the roof to a more natural form, moving to muted earth tones and natural wood 
instead of the current turquoise paint, and removing the florescent backlit displays and replacing with 
canned LED lighting.   

(c) Form, line, color, texture, and design of a proposed development shall be evaluated to ensure 
that the development blends with its setting as visible from the foreground of key viewing areas: 

1. Form and Line 

2. Color 

3. Texture 

4. Design 



Applicant Response: The kiosk is a very simple design, with a sloped roof and vertical aspects/supports. 
The colors are consistent with aesthetic guidelines; native wood and dark metal roofing are similar to 
colors in the surrounding landscape. The design is open to allow viewing through the structure. 

(3) Right-of-way vegetation shall be managed to minimize visual impact. 

Applicant Response: The parking lot is mowed by ODOT, and the small garden just north of the existing 
kiosk is managed by the Oregon State Federation of Garden Clubs.  

(4) Encourage existing and require new road maintenance warehouse… 

Applicant Response: N/A 

(5) Development along Interstate 84 and the Historic Columbia River Highway shall be consistent 
with the scenic corridor strategies developed for these roadways. 

Applicant Response: The new kiosk is consistent with the I-84 Corridor Strategy, with natural materials 
in appropriate colors. 

(D) SMA Requirements for areas not visible from KVAs 

Applicant Response: N/A – the kiosk is visible from KVAs. 

§ 38.7050 SMA CULTURAL RESOURCE REVIEW CRITERIA 

(A) The cultural resource review criteria shall be deemed satisfied... 

Applicant Response: TIC acknowledges this requirement. 

(B) If comment is received during the comment period provided in MCC 38.0530 (B)... 

Applicant Response: TIC acknowledges this requirement. 

(C) The procedures of MCC 38.7045 shall be utilized for all proposed developments or land uses other 
than those federally assisted projects and forest practices. 

Applicant Response: TIC acknowledges this requirement.  

§ 38.7075 SMA NATURAL RESOURCE REVIEW CRITERIA 

All new developments and land uses shall be evaluated using the following standards to ensure that 
natural resources are protected from adverse effects… 

Applicant Response: TIC acknowledges the requirements of SMA Natural Resource Review Criteria. 
The kiosk to be replaced is located in a parking lot managed by ODOT that was established in 1961. 
There will be no development within wetlands, streams, ponds, or their buffer zones. The kiosk is part of 
the recreational resource for the location and protects the surrounding natural area by drawing users off 
the interstate and scenic highways and providing resources to understand and interact more 
knowledgeably with the surroundings.  



§ 38.7085 SMA RECREATION RESOURCE REVIEW CRITERIA 
(A) The following shall apply to all new developments and land uses: 

(1) New developments and land uses shall be natural resource-based and not displace existing 
recreational use. 

(2) Protect recreation resources from adverse effects by evaluating new developments and land uses 
as proposed in the site plan.  

(4) Mitigation measures shall be provided to preclude adverse effects on the recreation resource. 

(5) The Facility Design Guidelines are intended to apply to individual recreation facilities.  

(8) New interpretive or education programs and/or facilities shall follow the recommendations of the 
Interpretive Strategy for the Columbia River Gorge National Scenic Area. 

(10) A demonstration that the proposed project or use will not generate traffic, either by type or 
volume, which would adversely affect the Historic Columbia River Highway, shall be required prior 
to approval. 

Applicant Response: This project is a 1:1 replacement of the existing Information Kiosk to maintain its 
current recreational use. There will be no permanent recreational displacements as part of this project. 
The Information Kiosk supports the recreation resource by drawing travelers off the Historic Columbia 
River Highway to safely explore Multnomah Falls on foot and learn about other historic and cultural 
opportunities in the area. ODOT manages the parking lot where the kiosk is located by requiring timed 
use-permits to access the Falls from 9am-6pm daily between the end of May and beginning of September 
annually. Trip Check also offers real time cameras to help visitor regulate their entry.  

(B)(4) SMA Recreation Intensity Class 4 (High Intensity).  

Social Setting: This designation is characterized by highly developed facilities where there is 
little challenge of risk associated with being in the outdoors…  

Physical and Managerial Setting: Landscapes with natural appearing backdrop are characterized 
by this designation. Highly developed recreation facilities and trails are constructed for visitor 
convenience and ease of movement. On-site regulation and controls are noticeable but harmonize 
with the natural characteristics of the landscape setting.  

Applicant Response: The project is located in a Recreation Intensity Class 4 area. This allows for highly 
developed facilities and a high degree of interaction with other visitors. By its location in the parking lot, 
the kiosk is a gateway to the many recreational opportunities available at Multnomah Falls for motorists. 
The kiosk is constructed for visitor convenience, ease of motion, and is ADA compliant. The kiosk 
provides visitor information for anyone coming to view the falls, dine, and engage in more intensive 
hiking. 
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DEHN Beth * TIC

From: ALLEN Joseph S <Joseph.S.ALLEN@odot.oregon.gov>
Sent: Friday, June 13, 2025 1:30 PM
To: DEHN Beth * TIC
Subject: RE: ODOT Letter/Permit for Multnomah Falls Kiosk

Hi Beth, 
 
I am glad we were able to talk this morning. I talked with my manager about this just a little bit ago. 
 
ODOT does not need a roadway donation, since this will be taking place in ODOT ROW. The location will also not 
require any new access, the public will be able to access the site from the current onsite parking. 
 
Hope that works, but if not we can write up a more formal response on ODOT letterhead if needed. 
 
Have a good weekend! 
 
Joey Allen 
District 2C Permits Specialist 
Joseph.S.Allen@odot.oregon.gov 
Office 503-665-4006 
Cell 503-312-5247 
 

From: DEHN Beth * TIC <Beth.DEHN@tic.oregon.gov>  
Sent: Friday, June 13, 2025 8:58 AM 
To: ALLEN Joseph S <Joseph.S.ALLEN@odot.oregon.gov> 
Subject: RE: ODOT Letter/Permit for Multnomah Falls Kiosk 
 

Hi Joey, 
 
Thanks for chatting this morning.  
 
This is the language Multnomah County sent us:  
 
Include a letter/permit from ODOT authorizing the location and size of the driveway access point and 
specifying if a roadway dedication is needed. Please contact ODOT at (971) 673-1268 (West County) or 
(503) 667-7441 (East County).  
 
I think this can probably be pretty informal.  
 
Happy Friday! Beth 
 
From: DEHN Beth * TIC  
Sent: Tuesday, June 10, 2025 11:49 AM 

 This message was sent from outside the organizaƟon. Treat aƩachments, links and requests with cauƟon. Be conscious of the informaƟon you 
share if you respond.  
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To: ALLEN Joseph S <Joseph.S.ALLEN@odot.oregon.gov> 
Subject: ODOT Letter/Permit for Multnomah Falls Kiosk 
 
Hi Joey, 
 
This is follow up to the phone message I just left you about the Multnomah Falls Kiosk: 
 
For the Multnomah County Land Use Permit we need to submit a letter/permit from ODOT authorizing 
the location and size of the driveway access point and specifying if a roadway dedication is needed. Is 
this what you will provide, or do I need to make another contact within ODOT to get that letter/permit? 
 
Our hope is to submit the permits by the end of the month.  
 
Thanks! Beth  
 
Beth Dehn, Heritage & Community Assets Manager 
Oregon Travel Information Council 
1500 Liberty St. SE, Suite 150 
Salem, OR 97302 
(503) 580-6028 
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DEHN Beth * TIC

From: PPD Septic <Septic@portlandoregon.gov>
Sent: Tuesday, June 3, 2025 1:20 PM
To: DEHN Beth * TIC
Cc: CHEYNE Diane * TIC; rithy.khut@multco.us
Subject: RE: Multnomah Falls Info Kiosk- Septic Review

Hi Beth, 
 
We did some digging and after speaking with DEQ, we learned that Multnomah Falls has its own 
wastewater treatment plant and is on a NPDES permit: 
 

 
Therefore, no septic review is needed, as there is no septic system on the property. The building in the 
parking lot on the east side of the property is the wastewater treatment plant. 
 
Donna has canceled the septic evaluation. I spoke with Rithy on the phone and he is cc’ed on this email. 
 
Please let me know if there are further questions. 
 
Sincerely, 
 
Lindsey Reschke, WWS (she/her)   
Senior Site Development Inspector 
Senior Multnomah County Septic Sanitarian  
Building Code Review Division | Site Development Review 
  
City of Portland | Portland Permitting & Development 
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1900 SW Fourth Ave., Suite 5000   
Portland, OR 97201    
503-823-7451 (desk) 
503-823-8786 (cell) 
Lindsey.reschke@portlandoregon.gov                                                      
https://www.portland.gov/ppd 
Work Hours: Monday-Friday, 7:00 AM – 3:30 PM PT  
 
 
 
From: DEHN Beth * TIC <Beth.DEHN@tic.oregon.gov>  
Sent: Tuesday, June 3, 2025 10:04 AM 
To: PPD Septic <Septic@portlandoregon.gov> 
Cc: CHEYNE Diane * TIC <Diane.CHEYNE@tic.oregon.gov> 
Subject: RE: Multnomah Falls Info Kiosk- Septic Review 
 

Hi Donna, 
 
Thanks for the email. Rithy Khut in the Land Use Planning Division suggested we check-in with your 
department before we pay the fee. Our project is bit unusual as it is located in the middle of the I-84 
freeway and does not have septic. He said to direct your office to him if there are questions. 
 
Project Description: The Multnomah Falls Information Center is a structure erected by the Oregon 
Department of Transportation (ODOT) in 1975 and is maintained by the Travel Information Council (TIC) 
to display motorist information. It is located on a 577 sq. ft. concrete pad in the middle of the Multnomah 
Falls parking lot on ODOT right-of-way.  The structure is unstaffed, partially enclosed, and covered. TIC 
will replace the existing Multnomah Falls Kiosk with a new, updated kiosk to provide traveler information 
for visitors accessing Multnomah Falls via exit 31 off of Interstate 84.  
 
Thank you, Beth 
 
Beth Dehn, Heritage & Community Assets Manager 
Oregon Travel Information Council 
1500 Liberty St. SE, Suite 150 
Salem, OR 97302 
(503) 580-6028 

 
 
From: PPD Septic <Septic@portlandoregon.gov>  
Sent: Monday, June 2, 2025 2:30 PM 
To: DEHN Beth * TIC <Beth.DEHN@tic.oregon.gov> 
Subject: Re: Multnomah Falls Info Kiosk- Septic Review 
 
Please use this link https://www.portlandoregon.gov/bds/appeals/payment/ to pay $894 for the SEPTIC 
REVIEW CERTIFICATION at MULTOMAH FALLS PARKING LOT FOR THE KIOSK using IVR 

 You don't often get email from beth.dehn@tic.oregon.gov. Learn why this is important   
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#5158222.  Please let us know when the payment has been made. Once it has been posted the submittal 
will be placed in the queue for review in the order it was received.    
 
Thanks, 
Donna Ault 
Multnomah County Septic Sanitation 
City of Portland | Portland Permitting & Development 
Site Development Section | Building Permit Review Division 
1900 SW Fourth Ave., Suite 5000 
Portland, OR 97201 
septic@portlandoregon.gov 
 
The City of Portland ensures meaningful access to City programs, services, and activities to comply with Civil 
Rights Title VI and ADA Title II laws and reasonably provides: translation, interpretation, modifications, 
accommodations, alternative formats, auxiliary aids and services.  Request these services online or call 503-
823-4000, Relay Service: 711.   
  

Traducción e Interpretación | Biên Dịch và Thông Dịch  | 口笔译服务  |  Устный и письменный 
перевод  |  Turjumaad iyo Fasiraad | Письмовий і усний переклад  |  Traducere și interpretariat  |  Chiaku 
me Awewen Kapas | अनुवादन तथा ʩाƥा  

From: DEHN Beth * TIC <Beth.DEHN@tic.oregon.gov> 
Sent: Monday, June 2, 2025 11:02 AM 
To: PPD Septic <Septic@portlandoregon.gov> 
Subject: Multnomah Falls Info Kiosk- Septic Review  
  

Good morning, 
  
The Travel Information Council is submitting a septic review for replacing the Multnomah Falls Info Kiosk, 
located in the center of the state-owned parking lot.  
  
Thank you, Beth 
  
Beth Dehn, Heritage & Community Assets Manager 
Oregon Travel Information Council 
1500 Liberty St. SE, Suite 150 
Salem, OR 97302 
(503) 580-6028 

 
  

 You don't often get email from beth.dehn@tic.oregon.gov. Learn why this is important   







 

     

      
 
 
 
 
 
 
INTEROFFICE MEMO 
 
DATE:   June 17, 2025  
 
TO:    Beth Dehn, 

Heritage & Community 
Assets Manager 

 
FROM: David McDonald, P.E. 

Professional Engineer 
 

 
SUBJECT: Hydraulic Design Recommendations  

I-84 Multnomah Falls Kiosk Replacement  
MP 31.08, Multnomah County 

 
The Region 1 Geo-Hydro-Hazmat Unit has prepared this memorandum to provide hydraulic design 
documentation in support of the I-84 Multnomah Falls Kiosk Replacement Project.  
 
The kiosk is located adjacent to the I-84 Multnomah Falls median parking facility and is owned by the State. 
The project is designated as a facility improvement, consisting of removing and replacing the existing Kiosk 
structure and concrete foundation. The hydraulic design documentation included below is based on the 
proposed impacts to existing drainage patterns and structures. The information described below was generated 
based on field reconnaissance, as-built plans, and topographic survey. 
 
Project area is outside Federal Emergency Management Administration (FEMA) floodplain boundary.  
 
The project is located in Multnomah County, which utilizes County design standards for water quality and 
environmental resource impacts, with some overlap with City of Portland Bureau of Environment Services 
(BES) standards.  
 
The project datum is the North American Vertical Datum of 1988 (NAVD 88).  
 
As defined in the ODOT Hydraulics Design Manual, The project is located in ODOT Designated Climate Zone 
4 (Oregon Cascades). The ODOT water quality design storm for the project area is equal to 50% of the 
cumulative rainfall from the 2-year, 24-hour event. The Santa Barbara Urban Hydrograph (SBUH) was used in 
estimating the runoff for the drainage area with the minimum time of concentration set at 5-minutes. An 
antecedent moisture condition (AMC) of 2 was used to represent normal base soil conditions. For the SBUH 
Method, the rain event was entered as a Type I-A storm with precipitation levels and frequencies as shown in 

Department of Transportation 
Region 1 Geo-Environmental Unit 

123 NW Flanders St. 
Portland, Oregon 97209 

Oregon 
           Tina Kotek, Governor 

MCDONALD David 
L

Digitally signed by MCDONALD 
David L 
Date: 2025.06.17 13:26:03 -07'00'



 

Chapter 7, Appendix A of the same document. Rainfall event depths were pulled from the TransGIS 
precipitation depth overlay. For Multnomah County detention requirements, the 2 through the 25-year, 24-hour 
design storm were evaluated.  
 
Soils within the project area were found to have moderately high (0.20 to 0.57 in/hr) permeability according to 
the United States Department of Agriculture (USDA) Natural Resources Conservation Services (NRCS) Web 
Soil Survey. The NRCS Soil Survey report describes the soils within the project area as corresponding to 
Hydrologic Soil Groups C and D. However, soil observations on site showed soils are predominantly sandy silt 
with low plasticity likely associated with embankment fill using dredged sand from the Columbia River.  
 
Currently, stormwater sheet flows off the kiosks roof (573 sqft) and across the grassy infield area (2025 sqft) 
where it then infiltrates into adjacent soils. Excess runoff from the grassy area flows towards inlets within the 
parking area pavement. Stormwater runoff is then conveyed south via pipe 210 ft to Multnomah Creek, which is 
a tributary of Benson Lake to the west. Continuing west, Beson lake outfalls into Wahkeena Creek, which is 
connected to the Columbia River through a Culvert structure under I-84. Drainage basin characteristics for the 
individual surface drainage features and structures on the project were determined using existing topography.  
 
Per the ODOT standards, water quality treatment is not required due to the size and type of impervious surface 
modification. However, water quality flows generated from the Kiosk would infiltrate into adjacent soil based 
on indicated infiltration rates in the NRCS soils report and HydroCAD modeling. This type of passive treatment 
qualifies as a Low Impact Development (LID) water quality treatment technique. 
 
Flow control of the peak flow/volume is not required for this project. Multnomah County land development 
permit requires that the runoff rate from the 10-year, 24-our storm does not exceed the runoff rate prior to 
development when 500 SQFT or more of impervious surface is added or replaced. The net increase in 
impervious area within the project limits is 0.0 sqft (573 sqft - 573 sqft=0 sqft), which does not alter the pre vs 
post hydrography.   Documentation of modified areas and hydrographs are included in Attachments. 
 
Please contact David McDonald (503.704.5427) if you have any questions regarding this narrative. 
 
Attachments:  
 NRCS Soils Report 
 HydroCAD Report 
 10-yr 24-hr Precipitation TransGIS Figure 
 Multnomah Falls Parking Area Figure 
 Romtec Plans 
 
cc: Stephen Hay, RG, CEG – Region 1 GeoHydroHazmat Manager 
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Subcat Reach Pond Link
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Project Notes

EXISTING
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Rainfall Events Listing (selected events)

Event# Event
Name

Storm Type Curve Mode Duration
(hours)

B/B Depth
(inches)

AMC

1 0.5x2yr (WQ ODOT) Type IA 24-hr Default 24.00 1 1.79 2
2 2-yr (ODOT) Type IA 24-hr Default 24.00 1 3.59 2
3 10-yr 24 hour Type IA 24-hr Default 24.00 1 4.46 2
4 25-yr (ODOT) Type IA 24-hr Default 24.00 1 5.48 2
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Area Listing (all nodes)

Area
(acres)

CN Description
(subcatchment-numbers)

0.013 98 Pavement  (EX)
0.046 78 Pervious Ground  (EX)
0.060 82 TOTAL AREA
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Soil Listing (all nodes)

Area
(acres)

Soil
Group

Subcatchment
Numbers

0.000 HSG A
0.000 HSG B
0.000 HSG C
0.000 HSG D
0.060 Other EX
0.060 TOTAL AREA
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Ground Covers (all nodes)

HSG-A
(acres)

HSG-B
(acres)

HSG-C
(acres)

HSG-D
(acres)

Other
(acres)

Total
(acres)

Ground
Cover

Subcatchment
Numbers

0.000 0.000 0.000 0.000 0.013 0.013 Pavement EX
0.000 0.000 0.000 0.000 0.046 0.046 Pervious Ground EX
0.000 0.000 0.000 0.000 0.060 0.060 TOTAL AREA
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2,595 sf   21.97% Impervious   Runoff Depth>0.63"Subcatchment EX: EX1
   Tc=5.0 min   CN=78/98   Runoff=0.01 cfs  0.003 af

Peak Elev=99.95'  Storage=1 cf   Inflow=0.01 cfs  0.003 afPond 5P: Grass areas
   Discarded=0.01 cfs  0.003 af   Secondary=0.00 cfs  0.000 af   Outflow=0.01 cfs  0.003 af

Total Runoff Area = 0.060 ac   Runoff Volume = 0.003 af   Average Runoff Depth = 0.63"
78.03% Pervious = 0.046 ac     21.97% Impervious = 0.013 ac
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Summary for Subcatchment EX: EX1

I-84 WB Highway no trail added, west of bridge

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.01 cfs @ 7.98 hrs,  Volume= 0.003 af,  Depth> 0.63"
     Routed to Pond 5P : Grass areas

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  0.5x2yr (WQ ODOT) Rainfall=1.79"

Area (sf) CN Description
* 570 98 Pavement
* 2,025 78 Pervious Ground

2,595 82 Weighted Average
2,025 78 78.03% Pervious Area

570 98 21.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX: EX1

Runoff

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.007

0.007

0.006

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type IA 24-hr
0.5x2yr (WQ ODOT) Rainfall=1.79"

Runoff Area=2,595 sf
Runoff Volume=0.003 af

Runoff Depth>0.63"
Tc=5.0 min

CN=78/98

0.01 cfs
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Summary for Pond 5P: Grass areas

Inflow Area = 0.060 ac, 21.97% Impervious,  Inflow Depth > 0.63"    for  0.5x2yr (WQ ODOT) event
Inflow = 0.01 cfs @ 7.98 hrs,  Volume= 0.003 af
Outflow = 0.01 cfs @ 8.00 hrs,  Volume= 0.003 af,  Atten= 1%,  Lag= 0.8 min
Discarded = 0.01 cfs @ 8.00 hrs,  Volume= 0.003 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 99.95' @ 8.00 hrs   Surf.Area= 2,025 sf   Storage= 1 cf

Plug-Flow detention time= 1.4 min calculated for 0.003 af (100% of inflow)
Center-of-Mass det. time= 0.9 min ( 793.6 - 792.7 )

Volume Invert Avail.Storage Storage Description
#1 99.95' 202 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
99.95 2,025 0 0

100.00 2,025 101 101
100.05 2,025 101 202

Device Routing     Invert Outlet Devices
#1 Discarded 99.95' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 50.00'   
#2 Secondary 100.00' 75.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.02 cfs @ 8.00 hrs  HW=99.95'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=99.95'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 5P: Grass areas

Inflow
Outflow
Discarded
Secondary

Hydrograph

Time  (hours)
2423222120191817161514131211109876543210

Fl
ow

  (
cf

s)

0.007

0.007

0.006

0.006

0.005

0.005
0.004

0.004

0.003

0.003

0.002

0.002
0.001

0.001

0.000

0

Inflow Area=0.060 ac
Peak Elev=99.95'

Storage=1 cf

0.01 cfs
0.01 cfs

0.01 cfs

0.00 cfs
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2,595 sf   21.97% Impervious   Runoff Depth>1.95"Subcatchment EX: EX1
   Tc=5.0 min   CN=78/98   Runoff=0.03 cfs  0.010 af

Peak Elev=99.95'  Storage=5 cf   Inflow=0.03 cfs  0.010 afPond 5P: Grass areas
   Discarded=0.02 cfs  0.010 af   Secondary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.010 af

Total Runoff Area = 0.060 ac   Runoff Volume = 0.010 af   Average Runoff Depth = 1.95"
78.03% Pervious = 0.046 ac     21.97% Impervious = 0.013 ac
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Summary for Subcatchment EX: EX1

I-84 WB Highway no trail added, west of bridge

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.03 cfs @ 7.97 hrs,  Volume= 0.010 af,  Depth> 1.95"
     Routed to Pond 5P : Grass areas

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-yr (ODOT) Rainfall=3.59"

Area (sf) CN Description
* 570 98 Pavement
* 2,025 78 Pervious Ground

2,595 82 Weighted Average
2,025 78 78.03% Pervious Area

570 98 21.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX: EX1

Runoff

Hydrograph
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Type IA 24-hr
2-yr (ODOT) Rainfall=3.59"

Runoff Area=2,595 sf
Runoff Volume=0.010 af

Runoff Depth>1.95"
Tc=5.0 min

CN=78/98

0.03 cfs
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Summary for Pond 5P: Grass areas

Inflow Area = 0.060 ac, 21.97% Impervious,  Inflow Depth > 1.95"    for  2-yr (ODOT) event
Inflow = 0.03 cfs @ 7.97 hrs,  Volume= 0.010 af
Outflow = 0.02 cfs @ 8.07 hrs,  Volume= 0.010 af,  Atten= 13%,  Lag= 5.9 min
Discarded = 0.02 cfs @ 8.07 hrs,  Volume= 0.010 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 99.95' @ 8.07 hrs   Surf.Area= 2,025 sf   Storage= 5 cf

Plug-Flow detention time= 1.5 min calculated for 0.010 af (100% of inflow)
Center-of-Mass det. time= 1.1 min ( 762.2 - 761.1 )

Volume Invert Avail.Storage Storage Description
#1 99.95' 202 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
99.95 2,025 0 0

100.00 2,025 101 101
100.05 2,025 101 202

Device Routing     Invert Outlet Devices
#1 Discarded 99.95' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 50.00'   
#2 Secondary 100.00' 75.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.02 cfs @ 8.07 hrs  HW=99.95'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=99.95'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 5P: Grass areas
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2,595 sf   21.97% Impervious   Runoff Depth>2.69"Subcatchment EX: EX1
   Tc=5.0 min   CN=78/98   Runoff=0.04 cfs  0.013 af

Peak Elev=99.96'  Storage=23 cf   Inflow=0.04 cfs  0.013 afPond 5P: Grass areas
   Discarded=0.02 cfs  0.013 af   Secondary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.013 af

Total Runoff Area = 0.060 ac   Runoff Volume = 0.013 af   Average Runoff Depth = 2.69"
78.03% Pervious = 0.046 ac     21.97% Impervious = 0.013 ac
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Summary for Subcatchment EX: EX1

I-84 WB Highway no trail added, west of bridge

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.04 cfs @ 7.96 hrs,  Volume= 0.013 af,  Depth> 2.69"
     Routed to Pond 5P : Grass areas

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  10-yr 24 hour Rainfall=4.46"

Area (sf) CN Description
* 570 98 Pavement
* 2,025 78 Pervious Ground

2,595 82 Weighted Average
2,025 78 78.03% Pervious Area

570 98 21.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX: EX1
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Type IA 24-hr
10-yr 24 hour Rainfall=4.46"

Runoff Area=2,595 sf
Runoff Volume=0.013 af

Runoff Depth>2.69"
Tc=5.0 min

CN=78/98

0.04 cfs
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Summary for Pond 5P: Grass areas

Inflow Area = 0.060 ac, 21.97% Impervious,  Inflow Depth > 2.69"    for  10-yr 24 hour event
Inflow = 0.04 cfs @ 7.96 hrs,  Volume= 0.013 af
Outflow = 0.02 cfs @ 8.23 hrs,  Volume= 0.013 af,  Atten= 39%,  Lag= 16.0 min
Discarded = 0.02 cfs @ 8.23 hrs,  Volume= 0.013 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 99.96' @ 8.23 hrs   Surf.Area= 2,025 sf   Storage= 23 cf

Plug-Flow detention time= 3.2 min calculated for 0.013 af (100% of inflow)
Center-of-Mass det. time= 2.7 min ( 752.1 - 749.4 )

Volume Invert Avail.Storage Storage Description
#1 99.95' 202 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
99.95 2,025 0 0

100.00 2,025 101 101
100.05 2,025 101 202

Device Routing     Invert Outlet Devices
#1 Discarded 99.95' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 50.00'   
#2 Secondary 100.00' 75.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.02 cfs @ 8.23 hrs  HW=99.96'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=99.95'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 5P: Grass areas
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SBUH method, Split Pervious/Imperv.

Reach routing by Stor-Ind+Trans method  -  Pond routing by Stor-Ind method

Runoff Area=2,595 sf   21.97% Impervious   Runoff Depth>3.58"Subcatchment EX: EX1
   Tc=5.0 min   CN=78/98   Runoff=0.05 cfs  0.018 af

Peak Elev=99.98'  Storage=54 cf   Inflow=0.05 cfs  0.018 afPond 5P: Grass areas
   Discarded=0.02 cfs  0.018 af   Secondary=0.00 cfs  0.000 af   Outflow=0.02 cfs  0.018 af

Total Runoff Area = 0.060 ac   Runoff Volume = 0.018 af   Average Runoff Depth = 3.58"
78.03% Pervious = 0.046 ac     21.97% Impervious = 0.013 ac
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Summary for Subcatchment EX: EX1

I-84 WB Highway no trail added, west of bridge

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.05 cfs @ 7.95 hrs,  Volume= 0.018 af,  Depth> 3.58"
     Routed to Pond 5P : Grass areas

Runoff by SBUH method, Split Pervious/Imperv., Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type IA 24-hr  25-yr (ODOT) Rainfall=5.48"

Area (sf) CN Description
* 570 98 Pavement
* 2,025 78 Pervious Ground

2,595 82 Weighted Average
2,025 78 78.03% Pervious Area

570 98 21.97% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment EX: EX1

Runoff

Hydrograph
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Type IA 24-hr
25-yr (ODOT) Rainfall=5.48"

Runoff Area=2,595 sf
Runoff Volume=0.018 af

Runoff Depth>3.58"
Tc=5.0 min

CN=78/98

0.05 cfs



Type IA 24-hr  25-yr (ODOT) Rainfall=5.48"I84_MultFallsKiosk_Pre_Post_Mult_10yr
  Printed  6/12/2025Prepared by Oregon DOT, Hydraulics

Page 21HydroCAD® 10.20-6a  s/n 04832  © 2024 HydroCAD Software Solutions LLC

Summary for Pond 5P: Grass areas

Inflow Area = 0.060 ac, 21.97% Impervious,  Inflow Depth > 3.58"    for  25-yr (ODOT) event
Inflow = 0.05 cfs @ 7.95 hrs,  Volume= 0.018 af
Outflow = 0.02 cfs @ 8.43 hrs,  Volume= 0.018 af,  Atten= 55%,  Lag= 29.1 min
Discarded = 0.02 cfs @ 8.43 hrs,  Volume= 0.018 af
Secondary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Peak Elev= 99.98' @ 8.43 hrs   Surf.Area= 2,025 sf   Storage= 54 cf

Plug-Flow detention time= 8.4 min calculated for 0.018 af (100% of inflow)
Center-of-Mass det. time= 8.0 min ( 746.3 - 738.3 )

Volume Invert Avail.Storage Storage Description
#1 99.95' 202 cf Custom Stage Data (Prismatic) Listed below (Recalc)

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
99.95 2,025 0 0

100.00 2,025 101 101
100.05 2,025 101 202

Device Routing     Invert Outlet Devices
#1 Discarded 99.95' 0.500 in/hr Exfiltration over Surface area   

Conductivity to Groundwater Elevation = 50.00'   
#2 Secondary 100.00' 75.0' long  x 0.5' breadth Broad-Crested Rectangular Weir   

Head (feet)  0.20  0.40  0.60  0.80  1.00   
Coef. (English)  2.80  2.92  3.08  3.30  3.32   

Discarded OutFlow  Max=0.02 cfs @ 8.43 hrs  HW=99.98'   (Free Discharge)
1=Exfiltration  ( Controls 0.02 cfs)

Secondary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=99.95'   (Free Discharge)
2=Broad-Crested Rectangular Weir  ( Controls 0.00 cfs)
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Pond 5P: Grass areas
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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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How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 

Custom Soil Resource Report
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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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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Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways
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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: Multnomah County Area, Oregon
Survey Area Data: Version 23, Aug 28, 2024

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

Date(s) aerial images were photographed: Sep 26, 2022—Oct 
11, 2022

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

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

4F Aschoff-Rock outcrop-
Wahkeena association, very 
steep

0.8 2.4%

44 Sauvie silt loam 25.5 80.8%

W Water 5.3 16.8%

Totals for Area of Interest 31.6 100.0%

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 
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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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Multnomah County Area, Oregon

4F—Aschoff-Rock outcrop-Wahkeena association, very steep

Map Unit Setting
National map unit symbol: 22bt
Elevation: 50 to 2,800 feet
Mean annual precipitation: 60 to 100 inches
Mean annual air temperature: 48 to 54 degrees F
Frost-free period: 100 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Aschoff and similar soils: 50 percent
Rock outcrop: 25 percent
Wahkeena and similar soils: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Aschoff

Setting
Landform: Mountain slopes
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Convex, concave
Across-slope shape: Convex, concave
Parent material: Colluvium derived from andesite and basalt mixed with volcanic 

ash

Typical profile
Oi - 0 to 3 inches: slightly decomposed plant material
Oa - 3 to 4 inches: highly decomposed plant material
H1 - 4 to 16 inches: cobbly loam
H2 - 16 to 64 inches: very cobbly loam

Properties and qualities
Slope: 60 to 90 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: Moderate (about 6.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: B
Ecological site: F003XC003OR - Glaciated Middle Cascades Mesic Udic Forest 

Group
Hydric soil rating: No
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Description of Rock Outcrop

Typical profile
R - 0 to 60 inches: unweathered bedrock

Properties and qualities
Slope: 60 to 90 percent
Depth to restrictive feature: 0 inches to lithic bedrock

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

Description of Wahkeena

Setting
Landform: Mountains
Landform position (two-dimensional): Backslope, footslope
Landform position (three-dimensional): Mountainflank
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Colluvium derived from basalt and andesite

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
H1 - 1 to 6 inches: very cobbly clay loam
H2 - 6 to 61 inches: extremely cobbly clay loam

Properties and qualities
Slope: 60 to 90 percent
Depth to restrictive feature: More than 80 inches
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: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 7s
Hydrologic Soil Group: A
Ecological site: F003XC003OR - Glaciated Middle Cascades Mesic Udic Forest 

Group
Hydric soil rating: No
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44—Sauvie silt loam

Map Unit Setting
National map unit symbol: 22bl
Elevation: 0 to 20 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: Prime farmland if drained and either protected from flooding 

or not frequently flooded during the growing season

Map Unit Composition
Sauvie and similar soils: 90 percent
Minor components: 8 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Sauvie

Setting
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Recent alluvium with some mixing of volcanic ash

Typical profile
H1 - 0 to 15 inches: silt loam
H2 - 15 to 39 inches: silty clay loam
H3 - 39 to 60 inches: very fine sandy loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly 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 0 to 12 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available water supply, 0 to 60 inches: High (about 11.1 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6w
Hydrologic Soil Group: C/D
Ecological site: R002XB001OR - Backswamp Group
Forage suitability group: Poorly Drained (G002XY006OR)
Other vegetative classification: Poorly Drained (G002XY006OR)
Hydric soil rating: Yes

Custom Soil Resource Report

15



Minor Components

Sauvie, silty clay loam surface
Percent of map unit: 4 percent
Landform: Flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: Yes

Moag
Percent of map unit: 3 percent
Landform: Flood plains
Hydric soil rating: Yes

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

W—Water

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

Soil Reports
The Soil Reports section includes various formatted tabular and narrative reports 
(tables) containing data for each selected soil map unit and each component of 
each unit. No aggregation of data has occurred as is done in reports in the Soil 
Properties and Qualities and Suitabilities and Limitations sections.

The reports contain soil interpretive information as well as basic soil properties and 
qualities. A description of each report (table) is included.

Soil Physical Properties

This folder contains a collection of tabular reports that present soil physical 
properties. The reports (tables) include all selected map units and components for 
each map unit. Soil physical properties are measured or inferred from direct 
observations in the field or laboratory. Examples of soil physical properties include 
percent clay, organic matter, saturated hydraulic conductivity, available water 
capacity, and bulk density.

Engineering Properties

This table gives the engineering classifications and the range of engineering 
properties for the layers of each soil in the survey area.

Hydrologic soil group is a group of soils having similar runoff potential under similar 
storm and cover conditions. The criteria for determining Hydrologic soil group is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://
directives.sc.egov.usda.gov/OpenNonWebContent.aspx?content=17757.wba). 
Listing HSGs by soil map unit component and not by soil series is a new concept for 
the engineers. Past engineering references contained lists of HSGs by soil series. 
Soil series are continually being defined and redefined, and the list of soil series 
names changes so frequently as to make the task of maintaining a single national 
list virtually impossible. Therefore, the criteria is now used to calculate the HSG 
using the component soil properties and no such national series lists will be 
maintained. All such references are obsolete and their use should be discontinued. 
Soil properties that influence runoff potential are those that influence the minimum 
rate of infiltration for a bare soil after prolonged wetting and when not frozen. These 
properties are depth to a seasonal high water table, saturated hydraulic conductivity 
after prolonged wetting, and depth to a layer with a very slow water transmission 
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rate. Changes in soil properties caused by land management or climate changes 
also cause the hydrologic soil group to change. The influence of ground cover is 
treated independently. There are four hydrologic soil groups, A, B, C, and D, and 
three dual groups, A/D, B/D, and C/D. In the dual groups, the first letter is for 
drained areas and the second letter is for undrained areas.

The four hydrologic soil groups are described in the following paragraphs:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly 
wet. These consist mainly of deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well drained 
soils that have moderately fine texture to moderately coarse texture. These soils 
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of water 
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay layer at 
or near the surface, and soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission.

Depth to the upper and lower boundaries of each layer is indicated.

Texture is given in the standard terms used by the U.S. Department of Agriculture. 
These terms are defined according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in diameter. "Loam," for example, is 
soil that is 7 to 27 percent clay, 28 to 50 percent silt, and less than 52 percent sand. 
If the content of particles coarser than sand is 15 percent or more, an appropriate 
modifier is added, for example, "gravelly."

Classification of the soils is determined according to the Unified soil classification 
system (ASTM, 2005) and the system adopted by the American Association of 
State Highway and Transportation Officials (AASHTO, 2004).

The Unified system classifies soils according to properties that affect their use as 
construction material. Soils are classified according to particle-size distribution of 
the fraction less than 3 inches in diameter and according to plasticity index, liquid 
limit, and organic matter content. Sandy and gravelly soils are identified as GW, GP, 
GM, GC, SW, SP, SM, and SC; silty and clayey soils as ML, CL, OL, MH, CH, and 
OH; and highly organic soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL-ML.

The AASHTO system classifies soils according to those properties that affect 
roadway construction and maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one of seven groups from A-1 
through A-7 on the basis of particle-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content of fines (silt and clay). At 
the other extreme, soils in group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection.

If laboratory data are available, the A-1, A-2, and A-7 groups are further classified 
as A-1-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material can be indicated by a group 
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index number. Group index numbers range from 0 for the best subgrade material to 
20 or higher for the poorest.

Percentage of rock fragments larger than 10 inches in diameter and 3 to 10 inches 
in diameter are indicated as a percentage of the total soil on a dry-weight basis. The 
percentages are estimates determined mainly by converting volume percentage in 
the field to weight percentage. Three values are provided to identify the expected 
Low (L), Representative Value (R), and High (H).

Percentage (of soil particles) passing designated sieves is the percentage of the soil 
fraction less than 3 inches in diameter based on an ovendry weight. The sieves, 
numbers 4, 10, 40, and 200 (USA Standard Series), have openings of 4.76, 2.00, 
0.420, and 0.074 millimeters, respectively. Estimates are based on laboratory tests 
of soils sampled in the survey area and in nearby areas and on estimates made in 
the field. Three values are provided to identify the expected Low (L), Representative 
Value (R), and High (H).

Liquid limit and plasticity index (Atterberg limits) indicate the plasticity 
characteristics of a soil. The estimates are based on test data from the survey area 
or from nearby areas and on field examination. Three values are provided to identify 
the expected Low (L), Representative Value (R), and High (H).

References:

American Association of State Highway and Transportation Officials (AASHTO). 
2004. Standard specifications for transportation materials and methods of sampling 
and testing. 24th edition.

American Society for Testing and Materials (ASTM). 2005. Standard classification of 
soils for engineering purposes. ASTM Standard D2487-00.

Custom Soil Resource Report

19



Absence of an entry indicates that the data were not estimated. The asterisk '*' denotes the representative texture; other 
possible textures follow the dash. The criteria for determining the hydrologic soil group for individual soil components is 
found in the National Engineering Handbook, Chapter 7 issued May 2007(http://directives.sc.egov.usda.gov/
OpenNonWebContent.aspx?content=17757.wba). Three values are provided to identify the expected Low (L), 
Representative Value (R), and High (H).
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Engineering Properties–Multnomah County Area, Oregon

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

4F—Aschoff-Rock 
outcrop-Wahkeena 
association, very 
steep

Aschoff 50 B 0-3 Slightly decomposed 
plant material

PT A-8 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

60-75-1
00

50-65- 
90

— —

3-4 Highly decomposed 
plant material

PT A-8 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

60-75-1
00

50-65- 
90

— —

4-16 Cobbly loam GM, SM, 
ML

A-4 0- 0- 0 20-25- 
30

70-83- 
95

70-80- 
90

55-70- 
85

40-63- 
85

25-28 
-30

NP-3 -5

16-64 Very cobbly loam, 
very cobbly silt 
loam, extremely 
cobbly silt loam, 
extremely cobbly 
loam

GM, SM, 
ML

A-2, A-4 0- 0- 0 30-45- 
60

45-60- 
75

40-55- 
70

35-53- 
70

25-45- 
65

25-30 
-35

NP-3 -5

Rock outcrop 25 D 0-60 Unweathered 
bedrock

— — — — — — — — — —

Wahkeena 15 A 0-1 Slightly decomposed 
plant material

PT A-8 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

60-75-1
00

50-65- 
90

— —

1-6 Very cobbly clay 
loam, very cobbly 
loam

GM A-7, A-2 0- 0- 0 30-38- 
45

55-60- 
65

45-53- 
60

40-48- 
55

30-40- 
50

40-45 
-50

10-13-1
5

6-61 Extremely cobbly 
clay loam, 
extremely cobbly 
loam, very cobbly 
clay loam

GM A-7, A-2 0- 0- 0 50-55- 
60

30-45- 
60

25-38- 
50

20-35- 
50

15-28- 
40

40-45 
-50

10-13-1
5
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Engineering Properties–Multnomah County Area, Oregon

Map unit symbol and 
soil name

Pct. of 
map 
unit

Hydrolo
gic 

group

Depth USDA texture Classification Pct Fragments Percentage passing sieve number— Liquid 
limit

Plasticit
y index

Unified AASHTO >10 
inches

3-10 
inches

4 10 40 200

In L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H L-R-H

44—Sauvie silt loam

Sauvie 90 C/D 0-15 Silt loam ML A-4, A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

85-90- 
95

30-35 
-40

5-10-15

15-39 Silty clay loam ML A-6 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

95-98-1
00

85-90- 
95

35-38 
-40

10-13-1
5

39-60 Stratified sandy loam 
to silt loam, very 
fine sandy loam

SM, ML A-4 0- 0- 0 0- 0- 0 100-100
-100

100-100
-100

80-88- 
95

45-55- 
65

20-25 
-30

NP-3 -5
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Physical Soil Properties

This table shows estimates of some physical characteristics and features that affect 
soil behavior. These estimates are given for the layers of each soil in the survey 
area. The estimates are based on field observations and on test data for these and 
similar soils.

Depth to the upper and lower boundaries of each layer is indicated.

Particle size is the effective diameter of a soil particle as measured by 
sedimentation, sieving, or micrometric methods. Particle sizes are expressed as 
classes with specific effective diameter class limits. The broad classes are sand, 
silt, and clay, ranging from the larger to the smaller.

Sand as a soil separate consists of mineral soil particles that are 0.05 millimeter to 2 
millimeters in diameter. In this table, the estimated sand content of each soil layer is 
given as a percentage, by weight, of the soil material that is less than 2 millimeters 
in diameter.

Silt as a soil separate consists of mineral soil particles that are 0.002 to 0.05 
millimeter in diameter. In this table, the estimated silt content of each soil layer is 
given as a percentage, by weight, of the soil material that is less than 2 millimeters 
in diameter.

Clay as a soil separate consists of mineral soil particles that are less than 0.002 
millimeter in diameter. In this table, the estimated clay content of each soil layer is 
given as a percentage, by weight, of the soil material that is less than 2 millimeters 
in diameter.

The content of sand, silt, and clay affects the physical behavior of a soil. Particle 
size is important for engineering and agronomic interpretations, for determination of 
soil hydrologic qualities, and for soil classification.

The amount and kind of clay affect the fertility and physical condition of the soil and 
the ability of the soil to adsorb cations and to retain moisture. They influence shrink-
swell potential, saturated hydraulic conductivity (Ksat), plasticity, the ease of soil 
dispersion, and other soil properties. The amount and kind of clay in a soil also 
affect tillage and earthmoving operations.

Moist bulk density is the weight of soil (ovendry) per unit volume. Volume is 
measured when the soil is at field moisture capacity, that is, the moisture content at 
1/3- or 1/10-bar (33kPa or 10kPa) moisture tension. Weight is determined after the 
soil is dried at 105 degrees C. In the table, the estimated moist bulk density of each 
soil horizon is expressed in grams per cubic centimeter of soil material that is less 
than 2 millimeters in diameter. Bulk density data are used to compute linear 
extensibility, shrink-swell potential, available water capacity, total pore space, and 
other soil properties. The moist bulk density of a soil indicates the pore space 
available for water and roots. Depending on soil texture, a bulk density of more than 
1.4 can restrict water storage and root penetration. Moist bulk density is influenced 
by texture, kind of clay, content of organic matter, and soil structure.

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a 
saturated soil transmit water. The estimates in the table are expressed in terms of 
micrometers per second. They are based on soil characteristics observed in the 
field, particularly structure, porosity, and texture. Saturated hydraulic conductivity 
(Ksat) is considered in the design of soil drainage systems and septic tank 
absorption fields.
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Available water capacity refers to the quantity of water that the soil is capable of 
storing for use by plants. The capacity for water storage is given in inches of water 
per inch of soil for each soil layer. The capacity varies, depending on soil properties 
that affect retention of water. The most important properties are the content of 
organic matter, soil texture, bulk density, and soil structure. Available water capacity 
is an important factor in the choice of plants or crops to be grown and in the design 
and management of irrigation systems. Available water capacity is not an estimate 
of the quantity of water actually available to plants at any given time.

Linear extensibility refers to the change in length of an unconfined clod as moisture 
content is decreased from a moist to a dry state. It is an expression of the volume 
change between the water content of the clod at 1/3- or 1/10-bar tension (33kPa or 
10kPa tension) and oven dryness. The volume change is reported in the table as 
percent change for the whole soil. The amount and type of clay minerals in the soil 
influence volume change.

Linear extensibility is used to determine the shrink-swell potential of soils. The 
shrink-swell potential is low if the soil has a linear extensibility of less than 3 
percent; moderate if 3 to 6 percent; high if 6 to 9 percent; and very high if more than 
9 percent. If the linear extensibility is more than 3, shrinking and swelling can cause 
damage to buildings, roads, and other structures and to plant roots. Special design 
commonly is needed.

Organic matter is the plant and animal residue in the soil at various stages of 
decomposition. In this table, the estimated content of organic matter is expressed 
as a percentage, by weight, of the soil material that is less than 2 millimeters in 
diameter. The content of organic matter in a soil can be maintained by returning 
crop residue to the soil.

Organic matter has a positive effect on available water capacity, water infiltration, 
soil organism activity, and tilth. It is a source of nitrogen and other nutrients for 
crops and soil organisms.

Erosion factors are shown in the table as the K factor (Kw and Kf) and the T factor. 
Erosion factor K indicates the susceptibility of a soil to sheet and rill erosion by 
water. Factor K is one of six factors used in the Universal Soil Loss Equation 
(USLE) and the Revised Universal Soil Loss Equation (RUSLE) to predict the 
average annual rate of soil loss by sheet and rill erosion in tons per acre per year. 
The estimates are based primarily on percentage of silt, sand, and organic matter 
and on soil structure and Ksat. Values of K range from 0.02 to 0.69. Other factors 
being equal, the higher the value, the more susceptible the soil is to sheet and rill 
erosion by water.

Erosion factor Kw indicates the erodibility of the whole soil. The estimates are 
modified by the presence of rock fragments.

Erosion factor Kf indicates the erodibility of the fine-earth fraction, or the material 
less than 2 millimeters in size.

Erosion factor T is an estimate of the maximum average annual rate of soil erosion 
by wind and/or water that can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year.

Wind erodibility groups are made up of soils that have similar properties affecting 
their susceptibility to wind erosion in cultivated areas. The soils assigned to group 1 
are the most susceptible to wind erosion, and those assigned to group 8 are the 
least susceptible. The groups are described in the "National Soil Survey Handbook."
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Wind erodibility index is a numerical value indicating the susceptibility of soil to wind 
erosion, or the tons per acre per year that can be expected to be lost to wind 
erosion. There is a close correlation between wind erosion and the texture of the 
surface layer, the size and durability of surface clods, rock fragments, organic 
matter, and a calcareous reaction. Soil moisture and frozen soil layers also 
influence wind erosion.

Reference:
United States Department of Agriculture, Natural Resources Conservation Service. 
National soil survey handbook, title 430-VI. (http://soils.usda.gov)
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Physical Soil Properties–Multnomah County Area, Oregon

Map symbol 
and soil name

Depth Sand Silt Clay Moist 
bulk 

density

Saturated 
hydraulic 

conductivity

Available 
water 

capacity

Linear 
extensibility

Organic 
matter

Erosion 
factors

Wind 
erodibility 

group

Wind 
erodibility 

index
Kw Kf T

In Pct Pct Pct g/cc micro m/sec In/In Pct Pct

4F—Aschoff-
Rock outcrop-
Wahkeena 
association, 
very steep

Aschoff 0-3 -35- -50- 0-15- 25 0.10-0.30 42.00-705.00 0.30-0.60 — 60.0-95.0 5 6 48

3-4 -35- -50- 0-15- 25 0.10-0.30 42.00-705.00 0.30-0.60 — 60.0-95.0

4-16 -46- -46- 7- 9- 10 0.85-0.95 4.00-14.00 0.07-0.10 0.0-2.9 7.0-12.0 .24 .43

16-64 -43- -43- 10-14- 18 0.85-0.95 4.00-14.00 0.07-0.10 0.0-2.9 0.2-7.0 .15 .43

Rock outcrop 0-60 — — — — — — — —

Wahkeena 0-1 -35- -50- 0-15- 25 0.10-0.30 42.00-705.00 0.30-0.60 — 60.0-95.0 5 8 0

1-6 -34- -37- 25-30- 35 1.20-1.40 14.00-42.00 0.10-0.14 0.0-2.9 5.0-12.0 .10 .20

6-61 -34- -37- 25-30- 35 1.20-1.40 14.00-42.00 0.06-0.11 0.0-2.9 0.2-5.0 .05 .24

44—Sauvie silt 
loam

Sauvie 0-15 - 9- -66- 15-25- 35 1.20-1.40 1.40-4.00 0.19-0.21 0.0-2.9 2.0-4.0 .43 .43 5 6 48

15-39 - 7- -62- 27-31- 35 1.20-1.40 1.40-4.00 0.19-0.21 3.0-5.9 1.0-2.0 .43 .43

39-60 -60- -27- 7-14- 20 1.20-1.40 14.00-42.00 0.15-0.17 0.0-2.9 0.0-1.0 .49 .49

W—Water

Water — — — — — — — — —
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